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Abstract 

Background: Under-reporting of alcohol consumption is a widespread and persistent problem 

in surveys worldwide. For Great Britain in 2010, 56% of alcohol sold was reported consumed. 

Under-reporting occurs for reasons, including, but not limited to: selective reporting, mode 

effects, recall bias, and under-estimation. 

Methods: Secondary analyses of Health Survey for England (HSE) 2008 (n=9,608) and 

General Lifestyle Survey (GLF) 2008 data (n=12,490) to estimate population level alcohol 

consumption with under-reporting taken into account. Secondary analyses of the HSE 2011 

(n=3,774) to highlight possible risk factors for under-reporting of alcohol consumption in 

retrospective interview compared with prospective drinking diary. Qualitative semi-structured 

interviews (n=10) with HSE 2011 drinking diary participants to identify further potential risk 

factors. Self-completion questionnaire and pouring task with a convenience sample (n=283) to 

explore under-estimation of home drinking. 

Results: After accounting for under-reporting, 40% men and 30% women drank above weekly 

guidelines, an increase of over 10% points (GLF 2008). On the heaviest drinking day in the last 

week 75% men and 80% women drank above daily limits, compared with around half in the 

original survey (HSE 2008). Risk factors for prospective diary measures exceeding those of the 

retrospective interview were: weekly alcohol intake, number of drinking days, drinking a 

combination of drink types, and drinking exclusively in licensed premises (HSE 2011). 

Qualitative interviews identified having a non-routine drinking pattern and not using alcohol units 

to track consumption as linked to drinking more in the prospective diary than expected. The 

pouring task did not identify systematic under-estimation of a usual glass; however under-

estimation was associated with increasing volume poured. 

Conclusions: Under-reporting of alcohol consumption has implications for public health 

research and policy. In three studies, alcohol-related factors were associated with under-

reporting of alcohol consumption whereas demographic and social factors were not. Targeted 

interventions and policies may reduce under-reporting. 
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Chapter 1 Introduction to the thesis 

Alcohol-related harm is at unprecedented levels and liver disease is the only 

major cause of mortality and morbidity that is increasing in England while 

decreasing in the rest of Europe. Yet social surveys continue to find that we are, 

broadly speaking, a nation of sensible drinkers. In this thesis the ‘missing units’ 

will be identified as alcohol consumption that is not reported in these surveys. 

The aims and methodology that will be used to find the ‘missing units’ are 

described, and the structure of this thesis is outlined. 
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1.1 Introduction 

The most recent data for England show that 70 per cent of men and 54 per cent of women 

drank alcohol in the last week (1), and 87 per cent of men and 81 per cent of women drink 

alcohol at least occasionally (2). As a nation of drinkers, it comes as no surprise that drinking is 

a very visible part of British culture; it is seen in our homes, on our streets, in film and on 

television. Advertising is widespread, and alcohol policy and research news is featured in print 

and online media almost daily. The acute and chronic medical conditions associated with 

alcohol, the costs of these to the NHS, the wider costs to society and to the economy are all 

well-documented (for instance, see (3-5)). 

Drinking alcohol is not only frequent and prevalent in our society today, but throughout history 

as well. Alcohol sales data have been used to describe trends in alcohol consumption over time. 

Commonly, alcohol sales and alcohol consumption are used interchangeably; however they are 

two quite different types of data, as we will see in this thesis. For much of the twentieth century 

alcohol sales were between four and five litres per capita (all ages) (6). Through the late 1960s 

and early 1970s sales rose, such that from the 1970s to the late 1990s alcohol sales were 

equivalent to between nine and 10 litres per adult (aged 15 and over) (7). From the late 1990s 

until approximately 2007, sales rose above 10 litres for the first time since the Edwardian 

period, peaking at 11.5 litres in 2004 (7). Since 2007 there has been a suggestion of a 

downward trend. We will return to secular trends in drinking in more detail Chapter 2. What 

should be noted here is that although trends in alcohol-related outcomes are difficult to track in 

relation to sales due to the time lag for those outcomes to occur, with the increase in alcohol 

consumption since the 1970s there does seem to have been a corresponding rise in alcohol-

related harm. The Chief Medical Officer Dame Sally Davies’s annual report for 2012 identified 

that liver disease is the only major cause of mortality and morbidity that is increasing in England 

while decreasing in the rest of Europe (8). Professor David Nutt who co-founded the 

Independent Scientific Committee on Drugs has even described the recent increase in alcohol 

harm as ’comparable to the Gin Craze in the early eighteenth century’ (9, p92). Clearly, 

reducing harmful drinking should be a priority for the public health community in England. 

Population groups who are more likely to be drinking at hazardous or harmful levels are 

identified by national surveys, which use self-reported alcohol consumption data. It was 

estimated that in 2010 the vast majority of people - 74 per cent of  men and 83 per cent of 

women - drank either no alcohol, or within the lower-risk guidelines (21 units
1
 a week for men 

and 14 for women), in an average week (10). Furthermore, just 20 per cent of men and 14 per 

                                                      
1
 This thesis uses the UK definition of alcohol units, equivalent to 10ml (8g) ethanol (EtOH). 
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cent of women were classified as ‘hazardous’ drinkers (21-50/14-35 units a week), and 6 per 

cent of men and 3 per cent of women were drinking at ‘harmful’ levels (>50/35 units a week) 

(10). Why does England experience so much alcohol-related harm if we are a nation of sensible 

drinkers? It is not plausible that the harms are exaggerated, as these are based on objective 

outcomes such as mortality, hospital admissions, and International Classification of Diseases 

diagnosis codes. Much more likely - and widely recognised by the alcohol research community - 

is that alcohol consumption data grossly under-estimate actual consumption on a population 

level. To give some indication of the scale of this problem, the General Lifestyle Survey (GLF) 

2010 recorded self-reported alcohol consumption as 11.5 alcohol units per week per adult aged 

16+ in Great Britain (10). UK alcohol sales measured by HM Revenue and Customs (HMRC) 

were 10.6 litres pure alcohol per adult 16+ in the financial year 2010/11, equivalent to 20.4 units 

a week for every adult (11). Alcohol consumption as a proportion of total sales – or alcohol 

‘sales coverage’ - was 56%, with 44% of alcohol sales not accounted for (see Section 4.6). In 

this thesis, this is referred to as ‘the missing units’. These missing units in England are 

investigated, in terms of the extent, consequences, causes, and distribution of under-reporting 

of alcohol consumption. 

In this thesis, the extent of under-reporting of alcohol consumption in England is quantified. The 

potential consequences of under-reporting for alcohol consumption are examined. Attempts are 

made to identify population groups and particular drinking patterns or styles that are most 

strongly associated with under-reporting through mixed-method research. Under-reporting is an 

issue that we will see has enormous consequences, yet has received relatively little research 

attention to date. This has been a challenging issue to research; the very nature of the topic 

implies an absence of data. Existing data have been used in innovative ways, and primary data 

have been collected to explore additional aspects of under-reporting. This thesis contributes to 

the methodological debate around measuring alcohol consumption, as well as being of interest 

to a broad public health audience. 

1.2 Aim of the thesis 

The overall aim of this thesis is to identify and explain under-reporting of alcohol consumption in 

England. This will be achieved by addressing several objectives in turn: 

i. Quantify the extent of under-reporting. 

ii. Consider the implications of under-reporting for estimates of alcohol consumption. 

iii. Identify socio-demographic groups, drink types, and drinking habits/styles that are most 

strongly associated with under-reporting. 

iv. Explore the potential for under-estimation of the alcohol content (units) of alcoholic 

drinks to contribute to under-reporting. 
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v. Make public health and policy recommendations based on the results. 

1.3 Research methodology 

This thesis combines analyses of existing data with primary data which were collected 

specifically for this thesis, and uses mixed methods. The secondary analyses conducted use 

national health and lifestyle survey data from the Health Survey for England and the GLF. The 

primary data collection for this thesis is comprised of two studies. The first of these is a series of 

qualitative semi-structured interviews conducted with drinkers in their own homes. The second 

is a face-to-face survey comprising a self-completion questionnaire and a pouring task.  

1.4 Structure of the thesis 

In Chapter 2, the concept of units and drinking guidelines are introduced, and secular trends in 

the volume and composition of alcohol sales are discussed with reference to academic 

discourse around public and private drinking. Studies conducted worldwide that have attempted 

to quantify the missing units are discussed. Extraneous factors that could explain some of the 

missing units are described and quantified, and it is shown that the missing units can be 

attributed to under-reporting of alcohol consumption. The literature on the many forms of under-

reporting which may take place in social surveys is reviewed systematically, and critically 

appraised. On the basis of the literature reviewed, Chapter 3 identifies what unanswered 

questions remain regarding under-reporting of alcohol consumption. These inform the aims of 

this thesis, and the aims, objectives and hypotheses of each of the empirical chapters.  

Chapter 4 defines the concept of the missing units in detail and quantifies the extent of under-

reporting of alcohol consumption in England using publicly-available existing data. It will be 

shown that the difference between consumption and sales data is large, with the missing units 

consistently amounting to over 40% of all the alcohol sold in England. The potential 

consequences of under-reporting to this extent for population health are explained, highlighting 

the importance of work on this issue for public health. The gap in the literature reviewed in 

Chapter 2 is identified, and the aims and objectives of this thesis are introduced study-by-study. 

Research questions and hypotheses are formulated.  

Chapter 5 and Chapter 6 (Part A) are secondary analyses of national survey data. The surveys 

used are described in detail at the beginning of each chapter. In Chapter 5, the consequences 

of under-reporting for alcohol consumption are considered in three putative scenarios. It will be 

shown that not only do estimates of the prevalence of drinking above Government drinking 

guidelines increase substantially, but that even assuming equal under-reporting there are 

different effects for different population groups. In Chapter 6, risk factors for under-reporting are 



Chapter 1. Introduction 

 

19 

 

explored using a comparison of two survey methods: the main survey interview, and a seven-

day drinking diary. Statistical analysis examines socio-demographic and alcohol-related factors 

which are associated with under-reporting (as alcohol consumption which is not captured by the 

main survey interview, but is captured in the diary). 

Chapter 7 and Chapter 8 (Part B) include empirical work designed and conducted specifically 

for this PhD thesis. The designs of these two studies and data collection procedures are 

described at the beginning of each of these chapters. In Chapter 7, qualitative interviews aim to 

identify other socio-demographic and alcohol-related factors, which may be associated with 

under-reporting, that were not evident from the quantitative study in the previous chapter. In 

Chapter 8, drink pouring practices are examined with particular reference to home drinking. The 

extent to which under-estimation of a ‘usual glass’ of alcoholic drinks could contribute to under-

reporting is explored.  

Finally, in Chapter 9, the findings from Parts A and B are brought together and summarised. 

The extent to which this thesis has been successful in finding the ‘missing units’ is discussed. 

The implications of this research for national guidance on alcohol consumption are explained 

with reference to contemporary debate. The public health implications of this research are 

highlighted, and public health and alcohol policy recommendations are presented. Based on the 

findings from Parts A and B, future research recommendations are given for areas which remain 

as research priorities for measurement of alcohol consumption, and where under-reporting is 

less well-understood. 

A brief chapter summary can be found on the title page of each chapter. 
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Chapter 2 Literature review 

Developments in drinking guidelines and trends in alcohol consumption and 

research provide background and context to this literature review. Evidence 

from international studies is presented to show that under-reporting of alcohol 

consumption is a widespread problem. It is shown that the missing units, which 

comprise over 40% of alcohol sold, can be attributed to under-reporting of 

alcohol consumption. This under-reporting may take place for several reasons: 

non-response, selective reporting, mode effects, recall bias, under-estimation, 

and due to intoxication level. Research on each of these areas of under-

reporting is systematically reviewed and critically appraised. 
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2.1 Introduction 

This literature review sets the scene for the empirical chapters of the thesis. In the first part of 

this literature review, the concept of a unit or standard drink is introduced. Next, secular trends 

in alcohol sales, and in the composition of those sales, are linked to the debate in the social 

sciences on priorities in research on drinking. The subsequent sections of this chapter 

systematically review empirical work that has addressed constituent components of under-

reporting. Studies reviewed have had diverse aims and varied methodologies have been used. 

The majority of studies are from an epidemiological or addiction studies perspective, but studies 

conducted by researchers in other disciplines – such as academic marketing research – are 

also included. Each study has relevance for gaining an improved understanding of why alcohol 

sales coverage is low. This allows for hypotheses to be formed in the following chapter (Chapter 

3). 

2.2 Aims of literature review 

This literature review will: 

i. Discuss the nature and definition of a unit or standard drink 

ii. Compare secular trends in alcohol consumption with the recent social science research 

agenda 

iii. Quantify extraneous factors in addition to under-reporting that could explain the missing 

units 

iv. Systematically review and critically appraise empirical work that can contribute to 

understanding low alcohol sales coverage. This can be broken down into four main 

categories: 

a. Studies of the limitations of using surveys: do non-response bias and social 

desirability bias contribute? (Sections 2.6.2 and 2.6.3) 

b. Studies of survey methodology: how does survey design affect under-

reporting? (Sections 2.6.4 and 2.6.5) 

c. Studies of drink pouring practices: does under-estimation of drinks contribute to 

under-reporting? (Section 2.6.6) 

d. Studies which have investigated intoxication level using biological or 

observational methods: what does comparing self-report with more ‘objective’ 

measures uncover? (Section 2.6.7) 
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2.3 Background: alcohol units and drinking guidelines 

Alcoholic beverages come in varying strengths - or alcohol by volume (ABV) - and serving sizes, 

and some are diluted by varied amounts. Alcohol consumption has long been measured in 

social surveys using the concept of a ‘unit’ (e.g.: UK) or ‘standard drink’ (e.g.: USA, Australia), 

rather than as grams of pure alcohol. As higher ABV beverages are usually drunk in smaller 

volumes, this has been described as an attempt at ‘alcohol equivalency’ (12), facilitating 

consumers’ and health professionals’ ability to convert amounts of different drinks into this 

common metric. One UK unit is equivalent to 10ml (8g) ethanol (EtOH, pure alcohol). Such 

measures are usually the basis of Governments’ drinking guidelines. In the UK, there are 

separate drinking guidelines for weekly and daily drinking, and these differ for men and women. 

A 1990 review of 125 studies by Turner found that the ‘standard’ drink varies both within and 

between countries, by size, by ABV, and by the method of conversion used to convert a known 

quantity of a beverage into a quantity of alcohol (13). In 1990, a standard drink varied from 9.2 

grams of ethanol in Australia and New Zealand to 23.5 grams in Japan (13). Not only were 

standard drinks inconsistent, but measurement units varied between countries and research 

groups as well. Turner called for research groups “to define what they mean by a ‘standard 

drink’” and to detail the average alcohol content of these drinks (13). The International Centre 

for Alcohol Policies (ICAP) tabulates international drinking guidelines, and it is clear that a large 

amount of variation in what constitutes a standard drink, and recommended levels of 

consumption, still exists (Appendix C). A recent paper by Furtwængler and de Visser drew 

attention to this issue after finding no consensus in the drinking guidelines of countries 

worldwide for daily or weekly consumption, or the difference between men and women (14), 

showing that there has been little progress on this since Turner’s 1990 review. As such, it must 

be borne in mind that studies reviewed in later sections of this chapter use time and country-

specific measures of standard drinks or units. 

As with standard drinks, drinking guidelines are complex and have changed even within a 

country. Weekly alcohol limits of 21 units for men and 14 units for women were introduced in a 

Royal College of Physicians report in 1987, and drinking above this level is often termed 

‘hazardous’ (15). Drinking more than 50 (men) or 35 (women) units a week is considered to be 

particularly dangerous, and has been termed ‘harmful’ drinking (16). It has been recommended 

not to regularly exceed daily limits of 3-4 alcohol units a day for men, and 2-3 units a day for 

women, by the UK Chief Medical Officers since 1995 (17). The Department of Health in 

England’s definition of binge drinking was consuming more than double the recommended limits 

in one session – eight or more units for men or six or more units for women (18). However this 

definition of binge drinking may be becoming obsolete as it no longer features on the 



Chapter 2. Literature review 

 

23 

 

Department of Health’s Alcohol Advice web page (19), however it was featured in the 

Government’s 2012 Alcohol Strategy (4). 

These guidelines have changed over time. Safe limits regarding alcohol consumption were first 

declared in the UK in 1870, when Anstie stated that “three or four glasses of port wine a 

day…1.5 ounces of absolute alcohol” was “about the limit of what can be habitually 

taken…without provoking symptoms of chronic malaise” (Anstie 1870, cited in (20)). At 28 units 

of alcohol a week, or 36g of pure alcohol per day (20), this is similar to the safe limits 

recommended today. In 1979 the Royal College of Psychiatrists gave “reasonable guidelines for 

the upper limit of drinking” as 56 units of alcohol a week, or 72g per day (Royal College of 

Psychiatrists 1979, cited in (20)). In the 1980s drinking guidelines shifted towards 

recommending ‘safe’ or ‘sensible’ levels of consumption rather than levels likely to cause harm 

previously used (20).  

2.4 Context: secular trends in consumption and research 

2.4.1 Secular trends in alcohol sales 

Secular trends in alcohol sales were discussed briefly in Section 1.1. Here more attention is 

paid to the detail and the composition of those sales. Overall, alcohol sales for all beverages 

combined were relatively stable between the early 1970s and the late 1990s at between nine 

and 10 litres per capita in the UK (aged 15 and over). Around the turn of the century, sales 

started to increase, peaking at 11.5 litres per capita (aged 15 and over) in 2004. There has 

been a slight downward trend in alcohol sales since 2007 (Figure 2.1). Alcohol sales in 2009 

were 10.2 litres per capita per year, equivalent to 19.6 units every week for every adult aged 15 

and over. 
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Figure 2.1: Alcohol sales per capita (15+), 1974-2009 (data from BBPA statistical 
handbook 2010) (7) 

However, to fully understand the secular trends in alcohol sales it is necessary to look at a 

longer time period than that provided by the British Beer and Pub Association above. In this 

case a rather different picture emerges. If instead the whole of the twentieth century is 

considered, it becomes clear that from the early 1970s onwards alcohol sales have been at a 

much higher level than has been observed since Edwardian times (Figure 2.2). In the late 

1960s or early 1970s, it seems a new ‘era’ of drinking was entered. For the majority of the 

twentieth century, per capita alcohol sales (this time displayed for all ages) were at a much 

lower level than current and recent years. 
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Figure 2.2: Alcohol sales in the UK: 1900-2000 per capita (all ages) consumption of 100 
per cent alcohol. Source: Cabinet Office (6). 

In Figure 2.2 it is also clear that the proportion of alcohol sales comprised by each drink type 

has changed substantially. The proportion of alcohol sales that were beer fell, and the 

proportions of spirits and wine grew considerably. New drinks such as alcopops (or ‘ready to 

drink drinks’) have also been introduced, although these comprise only a small proportion of 

total sales. This suggests that there may have been some important changes in drinking 

patterns or styles that accompanied the changes in total sales over the twentieth century. 

Further, the small amount of change in sales over the most recent decade in Figure 2.1 masks 

a striking change in drinking habits over even this short time period. If the composition of 

alcohol sales is considered with respect to drink type, it is clear that drinking habits have 

changed substantially in terms of the types of alcohol consumed. In particular, since the start of 

the 1990s the percentage share of alcohol sales has fallen for beer, and increased for wine and 

cider (Figure 2.3). 
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Figure 2.3: Sales by drink type as a percentage of total alcohol sales (BBPA statistical 
handbook 2010) (7) 

Note: RTDs = ready to drink drinks, such as coolers and flavoured alcoholic beverages 

This is linked to marked changes that have taken place over this time period with respect to 

consumption via on-trade versus off-trade channels. ‘On-trade’ sales “comprise those in pubs, 

hotels, wine bars, restaurants and clubs”, while ‘off-trade’ sales “comprise specialist off-licences, 

grocers, supermarkets and all other shops” (7). In 2000 approximately half of all alcohol sales 

were in the off-trade by but 2009 this was two-thirds (7). For each drink type, the proportion of 

sales that is through off-trade channels has increased over the last decade (Figure 2.4 (see also 

Appendix D for corresponding decrease in proportion of sales in the on-trade)). The off-trade - 

broadly speaking ‘the home’ - is now the dominant drinking venue for wine, spirits, cider, and 

ready to drink drinks (RTDs). The single largest component by volume of off-trade sales is wine. 

In 2009 off-trade alcohol sales were 39.5% wine, 26.9% beer, 24.2% spirits, with the remainder 

comprising cider and RTDs (see Appendix E). 
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Figure 2.4 Off-trade sales volume as a percentage of total sales for each drink type 
(BBPA statistical handbook 2010) (7) 

In addition to the proportion of each type of alcoholic drink that is consumed in the off-trade 

increasing over time, the total quantity of alcohol sold in the off-trade has increased also (Figure 

2.5, data available from 2000 onwards, although anecdotally it is known that this shift began 

several dacedes previously). Off-trade alcohol spending, however, has remained fairly constant. 

In contrast, on-trade sales expenditure has been decreasing since the late 1970s, and on-trade 

sales volume has been decreasing at a corresponding rate. This suggests it is becoming 

increasingly affordable to drink at home with correspondingly little change in the affordability of 

drinking in pubs and restaurants etc. These recent shifts in the composition of alcohol sales 

have led to the off-trade becoming the dominant channel for alcohol sales: two thirds of all 

alcohol sales were in the off-trade in 2010 (7). 
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Figure 2.5: UK alcohol sales volume and value, 1965-2009 (BBPA statistical handbook 
2010) (7) 

2.4.2 Have alcohol research and policy kept up to date with changing 
consumption patterns? 

The changes in the composition of alcohol sales, particularly since the year 2000 are likely to 

reflect changes in drinking habits. In particular, the shift towards off-premise or private drinking - 

which has meant that consumption has become less visible – could have disguised any 

changes in problematic or heavy alcohol consumption. A recent paper by Twigg and Moon 

explores temporal and spatial changes in binge drinking between 2001-9 using data from the 

Health Survey for England (21). Two definitions of binge drinking were used: ‘standard binge 

drinking’, defined as drinking more than twice the daily limits (>4/3 units) on the heaviest 

drinking day in the last week, and ‘episodic binge drinking’, defined as drinking more than this 

level on the heaviest drinking day in the last week and remaining abstinent for the other six days 

(21). The prevalence of binge drinking increased from 2001-9 for both definitions, with standard 

binge drinking increasing from 27.1% in 2001 to 37.9% in 2009, and episodic binge drinking 

increasing from 4.5% to 8.5% over the same period, with the greatest increase seen in 2007 

(21). Multi-level modelling found that, for standard binge drinking only, the gradient in binge 

drinking by area deprivation quintile evident in earlier years (whereby those living in more 

deprived areas were more likely to binge drink) had flattened in the years 2007-9 (21). Further, 

in 2007-9, women experienced similar odds of binge drinking to men, whereas in earlier years 
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women experienced lower odds (21). These changes echo updates to survey methodology 

which took place around this time (see Section 5.5.2.2), and it is acknowledged that this may be 

artefactual (21), however the increasing dominance of the off-trade discussed in the previous 

section (Section 2.4.1) could also play a role. 

This section initiates previously called for inter-disciplinary dialogue (22) between the social 

sciences and epidemiology and public health - with respect to the distinction between ‘public’ 

(on-trade) and ‘private’ (off-trade) drinking. The vast majority of research on alcohol from the 

social sciences concerns public order rather than public health and is therefore not discussed in 

this thesis, however that which is relevant for under-reporting is reviewed in this section. How 

research and policy have (or have not) responded to changes in drinking patterns has 

implications for how alcohol consumption is measured. In turn this may have affected the 

extent, nature, and consequences of under-reporting of alcohol consumption. In particular, 

human geographers are yet to have much impact on alcohol studies’ research agendas (22), 

but it has been argued that they have much to offer (23). Human geographers have criticised 

the discipline of alcohol studies for under-theorising the role of space and place – they are 

merely “a passive backdrop” - when considering alcohol, drinking and drunkenness  (23). In 

light of the increase in private drinking, it would be expected that research on alcohol – from 

human geography, alcohol studies, and the health sciences - would shadow this shift. 

This shift in research priorities does not appear to have taken place. The first point of the 

executive summary to Valentine’s 2008 Drinking Places study reads: “the priority given to public 

drinking – particularly young people’s binge drinking – by government policy and the media has 

detracted attention away from a much broader spectrum of the population’s routine drinking 

practices” (24). In contrast to public drinking, domestic drinking is “relatively invisible” (24). As 

Roberts and Eldridge write “the moral panic that surrounds binge drinking erroneously 

associates excess consumption with youth culture and detracts from the more serious issue of 

middle-class consumers drinking at equally harmful levels in the privacy of their own homes” 

(25). This research focus on public drinking may be in part attributable to the wealth of 

outcomes that can be measured in the public sphere, such as police cautions, arrests, costs of 

policing, and accident and emergency admissions. In contrast, far fewer such outcomes are 

available specifically related to the private sphere. 

It has also been suggested that not only has research been over-focused on public drinking, but 

qualitative work in rural Cumbria and urban Stoke on Trent suggested resources too may be 

over-focused on public disorder as well, as public drinking is often a safe and pleasurable 

activity (24). The ‘British disease’ of binge drinking in public space has been central in the 

formulation of urban regeneration strategies (26). In human geography the majority of research 

has focused on problematic alcohol consumption in the public sphere, and the private sphere is 
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only just beginning to receive attention. Holloway and colleagues write that the “contemporary 

public and policy debate about alcohol, which centres on these questions of regeneration and 

fears of drunken disorder, is overly biased towards particular conceptions of problem drinking in 

public space” (27). 

When attention has been turned towards heavy domestic drinkers in the past in the media (28-

30), the response has been to raise questions about individual privacy and the nanny state (25). 

Domestic drinking has been described as “a widespread, socially-sanctioned practice” (27), and 

indeed the trends in alcohol sales composition reflect this (Section 2.4.1). In-depth interviews 

found that domestic drinking could be a social activity or a way to unwind, but what was 

common was its perception as a “pleasurable activity that smoothes their passage through 

everyday life” (27). Domestic drinking is therefore not only commonplace and ordinary, but also 

a valued aspect of home life which people wish to protect.  

However, considering public and private drinking as two discrete practices is an over-simplistic 

conceptualisation of present-day drinking habits. It is important to recognise that a single 

drinking occasion is not restricted exclusively to either the public or private sphere. For instance, 

‘pre-loading’ is a practice where alcohol is consumed at someone’s home before continuing to 

do so elsewhere – such as a pub, bar, or nightclub - and is associated with young people and 

drinking with the intention of getting drunk. Hughes and colleagues interviewed young people 

(18-35 years, n=380) who drink in city nightlife in England while they were in bars and pubs 

(31). Many men and women had pre-loaded that evening (c. 60%), with the mean amount of 

alcohol consumed in the private sphere before the night out at seven units for men and women 

(31). This represented a greater proportion of women’s alcohol consumption than men’s (31). 

Although this finding is not generalisable to the wider population, it indicates the complexity of 

contemporary drinking practices in England. 

Whilst the academic community has acknowledged that alcohol consumption in the private 

sphere should receive more research attention, it seems that the Government is yet to 

recognise private drinking as an important issue. The Government’s 2012 Alcohol Strategy 

poses ‘binge drinking’ as an issue of antisocial behaviour, violence, and crime (4). These 

negative consequences of heavy drinking have strong connotations of drinking in the public 

sphere, particularly among young people. This will have ramifications for future public health 

policy. However, in reality, there are a great number of people drinking at ‘binge’ levels as 

defined by the Department of Health (>8/6 units, see Section 2.3) in the privacy of their homes. 

Drinking in the private sphere is neglected in the Strategy, perhaps because of its perception as 

an ordinary and therefore safe part of home life. This failure to acknowledge that problem 

drinking is occurring in the sector where two-thirds of all the alcohol is sold (7) may be due to 

concerns that ‘sensible’ and/or middle class drinkers are at risk of being penalised. As a result, 
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this detracts from the fact that harms from alcohol are not confined to antisocial behaviour and 

crime in the public sphere. This also results in reduced emphasis on understanding how the 

strength and volume of drinks affects the alcohol content per drink, and how alcohol units vary 

in different drinks. 

2.4.3 Why does this matter for under-reporting? 

Studying these changes in the balance between public and private consumption – and resulting 

changes in drinking patterns or styles – is highly relevant for studying under-reporting of alcohol 

consumption. It is probable that the root causes of under-reporting alcohol consumption will 

differ between the on-trade and the off-trade. For instance, it is likely that under-estimation of 

drink volumes or strengths will occur in the off-trade: as part of the Change 4 Life campaign in 

England and Wales, a specific campaign about home drinking in relation to under-reporting 

named ‘don’t let drink sneak up on you’ was launched in early 2013 (32). In contrast, alcohol 

blackouts (memory loss) may affect those drinking in a mixture of on-trade and off-trade venues 

(such as pre-loading binge drinkers). So, although we will see that little change over the last 

decade in the extent of under-reporting is evident (see Chapter 4), the causes of under-

reporting may have changed. Understanding the causes of under-reporting is important, as 

each of the different causes will require different tailored interventions to tackle them. 

2.5 Alcohol sales coverage and the missing units 

2.5.1 International comparisons 

Alcohol sales coverage has been investigated in countries around the world, in studies 

published between the 1970s and the present. In general, social surveys have been found to 

estimate sales coverage within a narrower range (40-60%) than family expenditure surveys (20-

70%) (33). So although self-reported alcohol consumption may not be an accurate measure of 

drinking, it is more predictable than spending-based measures. This section shows that alcohol 

sales coverage in the UK is not an anomaly, being in line with international estimates. UK 

alcohol sales coverage is described in detail in Chapter 4. 

Data from 21 US states in the 1985 Behavioural Risk Factor Surveillance System found a 

strong correlation between state alcohol sales and per capita alcohol consumption of 0.81 (R
2
 

0.66) (34). While alcohol sales coverage is not reported in the paper, the R-squared value 

describes the amount of variation in per capita consumption that can be explained by per capita 

sales for that state. If reported consumption and sales were equal, the R-squared would be one. 

The R-squared value reported of 0.66 means that two-thirds of the variation in consumption is 

attributable to the variation in sales, implying that consumption not simply explained by sales in 

the 21 states studied. A Norwegian study conducted in 1988-9 found low sales coverage, of 

38.7% (35). This study was conducted on the island of Spitzbergen in the Svalbard region, an 
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area where there is no tax on alcohol resulting in low prices. The authors believe that ‘leakage’ 

of alcohol for sale in Spitzbergen to the mainland (where taxes are high) contributed to the low 

coverage observed (35). This highlights that where particularly low coverage is observed, there 

may be an explanation that goes beyond the limitations of the survey design and under-

reporting. 

Two Swedish surveys conducted in the late 1980s among similar populations identified two very 

different coverage rates: one achieved 28% and the other 75% (an investigation into the 

reasons for this attributed it to differences in questionnaire design between the two surveys 

used) (36). A European comparative study by Knibbe and Bloomfield used coverage estimates 

based on surveys conducted in 1995 and found sales coverage was at its lowest in Germany 

(38.6%) and highest in France (55.9%) (37). This study found Finland, the Netherlands and 

Switzerland had intermediate levels of sales coverage. A UK survey was excluded as the 

sample was not representative. The authors identified that countries whose surveys contained 

simpler questions on drinking had lower coverage than countries with more detailed questions 

(37). Later, the 2004 Australian National Drug Strategy Household Survey (n=24,109) compared 

coverage across three question types. Coverage was again highest for the most detailed 

questions (80.7%), and lowest for the simplest question types (64.4%) (38).  

A 2002 paper by Leifman using data from the European Comparative Alcohol Study (ECAS) 

explored alcohol sales coverage for six European countries (39). Alcohol sales coverage was 

31% in Germany (n=1,000), 36% in France (n=1000), 56% in Finland (n=1,004), 56% in 

Sweden (n=999), 58% in Italy (n=1,000), and 86% in the UK (n=984) (39). For the UK, coverage 

was 93% for wine, 90% for beer, 79% for spirits and 43% for cider (39). This is the highest 

estimate of sales coverage obtained for a UK sample, but the methodology of the survey may 

have made coverage spuriously high. The sample size was relatively small and so unlikely to be 

representative of the population, and also consumption was only recorded among those aged 

18-64. A substantial proportion of people under the age of 18 and over the age of 64 drink 

alcohol and many are lighter drinkers than the ‘adult’ population used here. Excluding the light 

drinking young and elderly will increase per capita alcohol consumption, and therefore alcohol 

sales coverage. 

The 2000 National Alcohol Survey in the USA examined coverage of sales volume and value by 

drink type. By volume, alcohol sales coverage overall was 48.2% (40). There was substantial 

variation by drink type which followed a similar pattern to the UK: coverage was 45.4% for beer, 

83.7% for wine, and 37.2% for spirits (40). By expenditure, coverage was slightly higher, at 

52.3% overall. By drink type this was equivalent to 53.3% for beer, 103.6% for wine, and 48.7% 

for spirits (40). We will see that this corroborates what is observed for the UK alcohol sales 

volume coverage data in Chapter 4. A more recent study using 2006 data from all 50 US states 

identified median alcohol sales coverage as 26.4%, varying from 17.3-33.8% (41). This used 
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simple quantity-frequency questions which were not beverage specific and did not take into 

account drink size. Questionnaire design is explored in more detail in Section 2.6.5.1. 

Surveys are now being conducted which can achieve very high alcohol sales coverage. The 

New Zealand National Alcohol Survey 2000 achieved sales coverage of 94% (42). This was a 

computer-assisted telephone interview (n=5,113, response rate 73%) of people aged 14-65, 

which used detailed beverage and location-specific questions (42). One reason such high 

coverage may have been observed is similar to why high coverage was observed in the UK 

ECAS sample (39). Again, exclusion of those over 65 from the survey sample, many of whom 

were likely to be light drinkers, will have artificially inflated per capita consumption, as was seen 

with Leifman’s 2002 paper (39). 

It is not universally believed that sales coverage of 100% is desirable due to the limitations of 

survey sampling and methodology (43), however increasingly high sales coverage is being 

obtained. The same method used in the New Zealand National Alcohol Survey 2000 is used by 

the International Alcohol Control study (44) for which data were collected in New Zealand in 

2011-12, with England, Scotland, South Korea, and Thailand due to follow suit. When this 

method was used in a sample of 2,000 adults in Manchester, England, for a report published by 

the Centre for Public Health at Liverpool John Moores University, alcohol consumption was 

recorded at 20 units per week (26 units among men, 12 units among women) (45). While a 

much higher estimate than the GLF estimates for the whole of England, it is unclear how this 

figure related to alcohol sales in Greater Manchester. Nevertheless, perhaps high coverage is a 

possibility for future surveys using this method. 

2.5.2 Can the missing units be attributed to under-reporting? 

This thesis argues that the missing units are attributable to under-reporting. A number of 

objections to this could be raised because there are lots of other factors at play which could 

explain low alcohol sales coverage, such as drinking by people outside of survey sampling 

frames, and consumption among visitors or tourists to the UK. Each of these competing factors 

that could serve as explanations for the missing units is quantified in turn in Table 2.1. 

One obvious criticism of attributing the missing units wholly to under-reporting is that alcohol 

consumption takes place among individuals who are outside the sampling frame. This mainly 

concerns individuals who do not live in private households – such as people living in military or 

healthcare institutions - which therefore cannot be identified from the Postcode Address File. 

Further, alcohol consumption has been found to be heavier among non-responders to surveys 

such as the GLF (see Section 2.6.2). Also, a proportion of alcohol that is taxed for sale will not 

actually be consumed: it will be wasted or disposed of (e.g. spillage or beer slops). Finally, the 

sales figures include alcohol that is consumed by foreign visitors to the UK, and that which is 

subsequently exported. As a result of these factors, we have several explanations for the 

discrepancy between self-reported consumption and alcohol sales, aside from the accuracy of 
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participants’ reporting. However, what is perhaps less obvious is that there are also several 

ways in which alcohol consumption is not captured in the sales data. This includes legal and 

illegal production and importation, informal production and homebrew, consumption of non-

beverage alcohols, and consumption of UK residents while overseas. 

Previous work by research teams in England and Scotland has attempted to understand and 

account for these differences in the data (46-48). Table 2.1 updates and extends this account 

relevant for this thesis. Where possible, an attempt has been made to quantify these factors, 

which has been particularly aided by a recent UK study by Meier and colleagues (48). Although 

it is not possible to quantify all the factors listed, and many of the estimates are uncertain, it is 

probable that the total amount of alcohol not captured in sales statistics outweighs that not 

captured in social surveys. It is estimated that approximately two litres of alcohol per capita is 

not captured in social surveys for reasons other than under-reporting, but would be taxed for 

sale (i.e. is included in the sales figures). Any estimate of the extent of under-reporting of 

alcohol consumption should take this into account when looking at the difference between 

consumption and sales. However, the sales data appear to under-estimate consumption, too. 

This has also been noted by researchers in Sheffield and Edinburgh (47, 48). It is estimated that 

between 2.1 and 2.9 litres per capita is not captured in the sales data produced by HM Revenue 

and Customs. In this case, the synthesis of available data in Table 2.1 shows that calculating 

sales coverage as reported alcohol consumption as a proportion of alcohol sales, and attributing 

the missing units wholly to under-reporting of alcohol consumption, is actually a conservative 

estimate of the extent of under-reporting. 
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 Table 2.1: Quantifying alcohol consumption that is not captured in social surveys, or in HMRC sales statistics 

Alcohol sold but not captured in social surveys 

(for reasons other than under-reporting) 

Alcohol consumption not captured in alcohol sales statistics 

Description Estimate Description Estimate 
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Average weekly alcohol = 12.9 units in 11-15 year olds in 2010 (49). After taking 
into account prevalence, this is equivalent to 5 million units a week, or 0.6% of 
alcohol sales. For 2010 this would add 0.12L to per capita consumption. 
A 2013 UK study by Meier et. al. estimated consumption by children to account for 
0.7% of UK alcohol sales, or to subtract 0.08L to per capita sales (48). 
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A 2013 UK study by Meier et. al. estimated this to have an effect of +1.23L on per 
capita sales estimates (48). 
Illicit home production and tourist import are each thought to contribute to around 
30% of unrecorded consumption (50). One study estimated the UK’s tax free 
purchases (i.e. while abroad) to be equivalent to 0.23L per adult aged 15+ in 1995 
(51), equivalent to 23 units per capita per year. Cross-border smuggling (0.3L), 
personal imports (1.4L), and home production (“a few decilitres”) were roughly 2 
litres per adult per year in the UK in the 1990s (52). This proportion of sales is 
equivalent to 175 million units a week in England in 2010. HMRC has a strategy to 
tackle alcohol fraud but information is lacking (53, 54). 
Personal correspondence with the Craft Brewing Association, the National 
Association of Wine and Beermakers, and homebrew online shops has confirmed 
there is no estimate of homebrew available for the UK. 
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A 2013 UK study by Meier et. al. estimated this to have an effect of +0.08L on per 
capita survey estimates (48). 
50,430 households were in temporary accommodation in March 2012 (55). If each 
household contained two adults this is equivalent to 0.2% of the adult population 
in 2011. 
A London-based homelessness charity estimates there are up to 17,000 street 
drinkers in England drinking on average 45-70 units a day (56). This is equivalent 
to 0.01% of the adult population in 2011. However, not all street drinkers are 
necessarily homeless/would be outside the sampling frame. 
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None available. This is of increasing concern to the industry; the Wine and Spirits 
Trade Association launched a fraud prevention unit in May 2011 (57). 
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This includes those in the armed forces, hospital, residential care etc. Students in 
halls of residence are included in GLF. 
A 2013 UK study by Meier et. al. estimated this to have a net effect of -0.041L on 
per capita survey estimates (military = +0.006L, mental health institutions = -
0.003L, care homes = -0.034L, and prisons = -0.010L) (48). 
A 2004 review on measuring alcohol consumption stated that the distribution 
function of alcohol suggests that very small subgroups could be responsible for a 
considerable proportion of the missing units, so further research on heavy-drinking 
subgroups not traditionally sampled is necessary (58). C
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e.g. antibacterial handwash. 
None available 
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Alcohol sold but not captured in social surveys 

(for reasons other than under-reporting) 

Alcohol consumption not captured in alcohol sales statistics 

Description Estimate Description Estimate 
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235 million nights spent in UK by foreign visitors in 2011 (59). The UK has a 
‘tourism deficit’ of 360 million nights. 
Meier et. al.’s 2013 study uses 2006 data and per capita consumption estimates 
for key countries and estimates the net impact of tourism to be 0.86L (48). 
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595 million nights spent abroad in 2011 (59). See opposite column for net effect. 
Using average consumption to estimate consumption while abroad may under-
estimate the effect of tourism. A 2011 survey by the world's largest travel website of 
6,671 respondents in France, Italy, Germany, Spain and the UK found 65% of British 
people drink more on holiday than at home, compared with a European average of 
41% (60). 
One study estimated the UK’s net consumption on journeys abroad to be 0.2l per 
adult aged 15+, and tax free purchases to be equivalent to 0.23L per adult aged 15+ 
in 1995 (51). This is equivalent to 20 units of alcohol. This was equivalent to 2.7% of 
alcohol sales for 1995, which would be equivalent to 0.6 units per adult per week 
today. 
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The continuum of resistance theory suggests non-responders are more likely to 
share characteristics with late responders to surveys, who have been shown to be 
heavier drinkers (33, 61, 62) (also see Section 2.6.2). 
A 2013 UK study by Meier et. al. estimated this to have an effect of +1.24L on per 
capita survey estimates (non-responding groups estimated were: students = 
+0.03L, dependent drinkers = +1.01L, proxy interviewees in GLF = +0.20L) (48). 
Non-response to surveys is described as a weak justification of low alcohol sales 
coverage in Section 4.6. 
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Includes that which is used in cooking, disposed of as reaches expiry, 
spillage/wastage, stockpiling or storage. 
A 2013 UK study by Meier et. al. estimated this to have an effect of -0.82L on per 
capita survey estimates (spillage/wastage = -0.76L, food use = -0.06L) (48). 
Industry estimate for spillage/wastage is <10% (47), DEFRA estimates 6%, which 
is equivalent to 0.64L (63). 
Net effect of storage/stockpiling needs to be considered as previously stockpiled 
alcohol may be being consumed. 
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e.g. antibacterial handwash. 
None available 
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Alcohol sold but not captured in social surveys 

(for reasons other than under-reporting) 

Alcohol consumption not captured in alcohol sales statistics 

Description Estimate Description Estimate 
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 Sampling periods for social surveys often exclude holiday periods and Christmas, 

when consumption is probably much higher (61, 64), however the GLF sampling 
took place all year round. 
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There is some evidence that heavy drinkers are clustered in geographical areas 
making them less likely to be sampled (33, 62). This means that heavy drinkers 
may be under-represented in survey samples. 
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None available   

 Estimated total alcohol included in sales figures but not captured by 

surveys: between 1.9 and 2.1 litres per capita 

 Estimated total alcohol not included in sales figures: between 2.1 and 2.9 litres 

per capita 

Footnote to table: it is also possible that over-reporting of alcohol consumption occurs. This may take place, for instance, among relatively light drinkers who wish to adhere to social norms, or due to peer 

pressure (for example among young men). Investigating over-reporting of alcohol consumption was beyond the scope of this thesis. This thesis is interested in understanding reasons for low alcohol sales 

coverage, which is not explained by over-reported alcohol consumption.
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2.6 Under-reporting in social surveys 

The previous section has shown that the missing alcohol units are not an artefact of the design 

of surveys, and that under-reporting of alcohol consumption is substantial. In this section the 

multiple mechanisms by which under-reporting of alcohol consumption takes place are 

reviewed. Each mechanism has different causes, and may also relate to: education and 

information, cognitive ability, intoxication level, and socio-cultural factors. In this section studies 

which have investigated each mechanism of under-reporting are considered in turn. These are 

summarised in Figure 2.6 and have collectively been termed ‘methodological failures’ of 

substance use surveys (65). Under-reporting can be deliberate or accidental, and these two 

should be distinguished. In the literature to date, higher consumption is generally assumed to be 

more accurate in social surveys because this brings consumption estimates closer to sales 

figures. This is debated, as new research by a team that has extensive experience in 

measurement of alcohol consumption has found that sometimes the method which fits 

outcomes most accurately is not necessarily the method which achieved the highest estimates 

of consumption (Gmel, G. personal communication, 2013). However for the purpose of this 

review we continue with the established ‘more is better’ assumption. 

 

Figure 2.6: Schematic representation of the components of under-reporting included in 
this systematic review 

2.6.1 Search strategy 

The literature search for this section was done systematically. Articles selected for inclusion in 

section one were found through Scopus, Web of Knowledge and Google searches and through 

discussion with supervisors. Additional references were obtained through hand searches of 
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reference lists of relevant articles. Publications on methodology from social surveys were also 

reviewed. 

The initial search ran during November 2010. Medline, Web of Knowledge (WoK) and Scopus 

were searched using the terms “alcohol” OR “drink$” AND “missing” OR “under-report$” OR 

“under-estimat$”. A total of 678 abstracts were downloaded and screened from Medline (WoK 

n=28,737, Scopus n= 3,173). In order to manage the number of results, the term “unit” was 

added to the WoK and Scopus searches, and 471 and 109 abstracts respectively were 

downloaded for screening. Reference lists of relevant articles were hand searched for additional 

relevant articles. Any articles that were unavailable were obtained from the British Library in 

London. The search was re-run in Medline in November 2011 with the addition of “underreport$” 

and “underestimate$” to the second set of the original search terms to account for different 

spellings not previously considered. Twenty-two new articles were identified and read from this 

process. WoK and Scopus were not searched again as the previous search returned very few 

relevant articles not already identified in Medline. Reference lists of articles were again hand 

searched and unavailable articles were obtained from the British Library in London. The same 

search was conducted for a third time in January 2013 and 49 additional articles were identified 

and assessed. In total, in this section 78 articles have been systematically reviewed. 

2.6.2 Non-response 

Thirty years ago, Wilson identified “non-response” (this section), “deliberate under-reporting” 

(Section 2.6.3), and “memory problems” (Section 2.6.5) as the three main problems with 

surveys asking about alcohol consumption (66). If alcohol consumption is different among 

people who are eligible to take part in social surveys, but who do not respond or who decline, 

this may also contribute to low alcohol sales coverage. Heavy drinkers are known to be more 

difficult to contact and less likely to respond to surveys (61). Non-response to surveys is a 

problem for measuring alcohol consumption if non-responders systematically differ from the 

survey participants - for instance if non-responders’ alcohol consumption is on average 

substantially higher than survey participants – as this leads to survey estimates being artificially 

low. Much of the research on non-response has identified differences between participants who 

were difficult to contact – requiring several attempts or a long period of attempted contact – and 

those who responded earlier or after fewer attempts. Participants who are difficult to contact are 

assumed to be more like non-responders than those who are easier to contact. This has been 

termed the ‘continuum of resistance’ by Lin and Schaeffer (67). 

If this theory is true, there is some evidence that non-response could be a cause of low alcohol 

sales coverage. In a 1982 study by Crawford, adults (18+) from the Highlands, Tayside and 

Kent (in Great Britain) were interviewed about alcohol consumption in their own homes 

(n=2,349) (62). Among men, those who were difficult to contact (requiring 4+ calls) consumed 

23.8% more alcohol than others (requiring 1-3 calls) (P=0.02) (62). In a 2004 paper, late 

responders to an internet survey conducted among students in New Zealand (response rate 
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82%, n=1,564) had a higher prevalence of hazardous drinking (69.3%) than early/intermediate 

responders 61.1%), and a higher alcohol problems scale score (mean scores 3.32 and 2.78 

respectively) (68). Whether it is that the late responders were unwilling to share information 

about their lifestyle because they knew they were heavier drinkers and so deliberately did not 

respond, or that they simply had busier or more disordered lifestyles and did not remember to 

respond, is not known. 

However, other similar studies have found little or no difference between participants and late or 

non-responders. A Dutch study from 1988 which followed up non-responders to a survey which 

had an initial response rate of 31% found that there was little difference between participants 

(n=1,807)  and non-responders (n=295) (69). However as the initial response rate was so low, it 

is not surprising that the non-responders did not differ substantially from the initial responders, 

as there was such a large proportion of non-responders. A further Dutch study which was 

published in 2002 found no evidence for non-response bias in the proportion of frequent 

excessive drinkers, whereas abstainers were under-represented (70). A 2003 study in the USA 

of 1,635 couples at baseline found no significant drinking-related risk factors (in terms of 

drinking status or frequency of binge drinking) of non-response in the follow-up of a national 

longitudinal survey (71). A Canadian study which compared sample characteristics of a 2004 

survey with a response rate of 47% (n=13,909) with a 2002 survey with a response rate of 77% 

(n=36,984) found that drinking was more prevalent in the survey with the lower response rate 

(72). However, multivariate logistic regression found that the odds of drinking in the past 12 

months were 30% higher for late responders to the survey than for early responders (adjusted 

odds ratio (OR) 1.30, 95% CI 1.09-1.57) (72). 

A recent study investigating survey non-response using record linkage in Scotland has 

suggested that the downward trend in alcohol consumption in recent years is partially 

attributable to falling response rates, with fewer heavy drinkers responding over time (73). 

Response rates in the Scottish Health Survey (SHeS) fell from 81% in 1995 to 61% in 2008 

(73). Surveys like the SHeS use response probability weighting to make them nationally 

representative, but these weights are based on limited socio-demographic information. If 

response is related to alcohol consumption, then this can be incorporated into response 

probability weights for social surveys. The representativeness of SHeS survey participants in 

terms of alcohol-related hospitalisations and deaths is currently being investigated by Gray and 

colleagues using record linkage and population level data (73). This will enable 

representativeness to be established and weights to be developed. 

The evidence that non-response bias is an important issue when measuring alcohol 

consumption is mixed. The majority of studies use late response as a proxy for being similar to 

a non-responder, however, this ‘continuum of resistance’ theory is uncertain and speculative. 

The response rate to the initial survey – which will be mediated by the number and type of 

contact attempts made – will certainly contribute to whether there is a difference between the 
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participants and non-responders. It could be hypothesised that a robust survey with persuasive 

contact attempts (leading to a high response rate) would be more likely to have non-responders 

that differed greatly to the participants, whereas participants in and non-responders to survey 

where the recruitment was conducted with less persistence (and a lower response rate) would 

have greater similarities. It is suggested that non-response alone is a weak justification of low 

alcohol sales coverage in Section 4.6. 

2.6.3 Selective reporting 

Selective reporting is also known as deliberate under-reporting. This is thought to be relatively 

rare in comparison to other forms of under-reporting (61), and may take place because of a 

social desirability bias - due to cultural or religious norms, if the participant’s family are present – 

or because of a health condition which precludes drinking. 

2.6.3.1 Social desirability bias 

A 1982 review of the reliability of self-reported consumption found that agreement between 

participants’ alcohol consumption and collateral reports (from significant others or family 

members) is generally high (74). This suggests that participants’ family members generally have 

an accurate picture of that family member’s drinking. Social desirability bias may operate when 

participants are over-heard and it may lead participants to report drinking only what they feel is 

acceptable for those around them to hear. In Wilson’s 1981 paper on improving the 

methodology of drinking surveys, deliberate under-reporting was thought to take place in face-

to-face interviews if the interview was overheard by a family member (though attempts were 

made to minimise this), or in particularly heavy drinkers who attempted to adhere to more 

moderate drinking levels (66). Among interviews where the participant was overheard by a 

family member (39% of approximately 2,000 interviews), reported consumption was slightly 

(6%) lower (66). However, participants who were overheard were also more likely to be married 

or have children (66), so this may not be a causal association, and those who were overheard 

may simply have been slightly lighter drinkers. Crawford’s 1987 review which also reports on 

their 1982 study of adults (n=2,349) from the Highlands, Tayside and Kent also found 

consumption to be marginally lower when another person was present during the interview (62).  

Both these surveys were surveys of drinking habits as opposed to surveys about general health 

or lifestyle (which national statistics on alcohol usually come from). This may mean that 

participants attempted to report their alcohol consumption accurately as they knew this was the 

focus of the survey in which they participated. The evidence that the presence of others 

influences reporting (although only to a small extent) suggests that social desirability bias may 

operate, but these findings are not necessarily generalisable to general health or lifestyle 

surveys. To verify whether social desirability bias does affect reporting, a test-retest 

methodology would be more useful. This would compare consumption estimates when 

participants are overheard with when the same participants are alone with the researcher, for 
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example. Further, participants may selectively report consumption dependent on the mode in 

which the study is conducted; for example a face-to-face interview, or telephone survey. This 

literature is reviewed in Section 2.6.4, which considers how study design can influence 

reporting. 

2.6.3.2 Health conditions 

Selective reporting due to pre-existing health conditions where drinking is precluded may affect 

alcohol consumption estimates. However, where this occurs for conditions which are rare, or 

have a short duration (i.e. acute conditions), this is likely to have little impact on population 

estimates of consumption. A small study (n=110) conducted in the USA found that people living 

with human immunodeficiency virus were more likely to report drinking alcohol (and substance 

use) if they were completing an anonymous questionnaire compared with one which was not 

anonymous (75). A greater proportion of participants that completed an anonymous 

questionnaire (28.9%) met criteria for alcohol abuse than those who completed a confidential 

(but not anonymous) questionnaire (11.9%) (75). 

The validity of self-reports of maternal drinking during pregnancy have also been investigated. A 

US study published in 1988 by Ernhart and colleagues compared reports of alcohol 

consumption in pregnant women with a retrospective report regarding pregnancy in the same 

women five years later (n=238 mother-child pairs) (76). A reasonable correlation (r=0.67, 

P=0.0001) existed between the in-pregnancy and retrospective reports, but retrospectively-

reported consumption was higher in 41% of women, and lower in only 18% of women (76). A 

second US study published in 2002 interviewed 354 African-American mothers both antenatally 

and 13 months postpartum about their alcohol consumption (also cocaine and other drugs) (77). 

A positive correlation (r 0.60, P<0.001) was found between the antenatal and retrospective 

reports of alcohol use during pregnancy (77). However the mean number of grams of absolute 

alcohol per day was higher in the retrospective report than the antenatal report – 0.88g (SD 

2.37) compared with 0.23g (SD 0.54) respectively (77). Retrospective reports are thought to be 

more reliable than in-pregnancy reports – despite the longer recall period which may lead to 

recall bias (see Section 2.6.5.2) - as participants do not wish to admit to behaviours which are 

harmful to the foetus. These studies are convincing evidence that selective reporting takes 

place where drinking is precluded, however the impact of this under-reporting on a population 

level is likely to be small. 

2.6.4 Mode effects 

The way in which a survey is conducted can influence the amount of alcohol consumption that 

is recorded. Several studies have explored the effect of the survey ‘mode’ – for instance, face-

to-face interview, self-completion questionnaire, or telephone survey – on the amount of 

drinking that is captured by the survey. The presence of the interviewer themselves can 

introduce bias. Duffy and Waterton randomised participants to complete either a face-to-face 
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interview (n=133) or answer the same questions on a computer (n=113) in participants’ own 

homes in Edinburgh, Scotland in 1982 (78). Alcohol consumption over the previous seven days 

was 33.4% higher (P=0.016) in the computer interview, at 26.1 units (SD 27.4), compared to 

19.6 units in the direct interview (SD 21.0) (78). This particular mode effect is known as an 

‘interviewer effect’, and is thought to be due to both the characteristics of the interviewer, and 

the way they ask the questions (62). A discussion of how questions are phrased can influence 

reporting is in Section 2.6.5.1. 

Kraus and Augustin compared telephone and self-completion questionnaires in a random 

sample in Germany 1994-1996, hypothesising that the greater privacy of the self-completion 

questionnaire would lead to more accurate reporting (79). Beverage-specific quantity-frequency 

measures (see Section 2.6.5.1.2) were used for both methods, the response rate to the self-

completion questionnaire was 65% (n=6,193), and 6,427 telephone interviews were completed 

(79). The telephone interview found a lower prevalence of hazardous drinkers than the self-

completion questionnaire in all age groups and genders (79). In England, Tipping and 

colleagues investigated mode effects in their comparison of the nationally-representative Health 

Survey for England (HSE) 2006 core direct interview and the London boost self-completion 

questionnaire (80). Household non-response rates were similar for the core (42%, n=709) and 

boost (39%, n=2,439) samples (80). However, as a greater proportion of the core sample (85%, 

n=1,569) gave a productive interview than returned a productive questionnaire in the boost 

sample (65%, n=5,004), overall response rates were greater for the core sample (49%) than the 

boost (40%) (80). Responses were similar for core and boost samples regarding whether a 

participant had consumed alcohol in the previous seven days of 12 months (80). The mean 

number of units drunk in the previous seven days was significantly (P<0.001) higher in the self-

completion boost questionnaire sample for men (8.6 units) than the core direct interview sample 

(6.5 units), and women (5.9 vs. 4.6 units, respectively) (80). 

Valentine et. al.’s 2008 Drinking Places study compared telephone survey estimates of 

consumption with later estimates from qualitative interviews (20 adults each in two case study 

locations). It was found that, among heavy drinkers, a greater proportion of adults aged 25 

years and over under-estimated their consumption than those aged 18-24, based on 

comparisons of a telephone survey and qualitative interview descriptions of drinking (24). 

Further, it was found that for both men and women, only around half of those who reported 

drinking heavily in the survey actually described their drinking in this way in the interview (24).  

The interviews also revealed these ‘older’ drinkers also had a casual attitude towards the 

alcohol content of different drinks and the drinking guidelines (24). This shows that under-

reporting has emerged - almost by accident - as an important consideration for qualitative 

researchers interested in domestic drinking practices. 

More recently, the HSE 2011 collected information on drinking in two modes: the direct 

interview and a self-completion seven-day drinking diary (1). All survey participants interviewed 
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aged 18 and over were invited to complete the drinking diary, therefore there are two measures 

of drinking available for a large proportion of the sample, but these do refer to different weeks 

(1). The same proportion reported drinking in the past week in the interview and the diary (70% 

men and 54% women) (1). The mean number of drinking days in the last week was similar in 

the interview (3.4 days for men and 2.9 days for women) and diary (3.2 days and 2.8 days) (1). 

However, where quantity is considered, the diary captured more drinking: 46% men and 35% 

women reported drinking more than the daily limits (>4/3 units) in the diary compared with 39% 

and 38% respectively in the survey interview (1). Mean weekly alcohol consumption was 

equivalent to 17.4 units for men and 9.5 units for women (based on average consumption over 

the last 12 months), and 20.3 units and 12.5 units respectively in the diary (1). While this does 

indicate that survey mode does have an effect on reported alcohol consumption, the fact that 

the survey interview was retrospective and the drinking diary prospective is likely to also have 

contributed to this difference (see Section 2.6.5.2). There is good evidence from recent and 

nationally-representative surveys that mode effects do operate, and that changes to survey 

design can lead to changes in reporting accuracy. 

2.6.5 Recall bias 

Recall bias is where the information obtained in surveys is inaccurate because participants 

cannot remember relevant events or health behaviours, such as drinking alcohol. Memory can 

be prompted by the design of surveys, in particular, by increasing the specificity of the questions 

asked. Further, as remembering events that took place in the distant past is more difficult than 

remembering those in the more recent past, prospective and recent measurement are 

preferable to longer-term retrospective.  

2.6.5.1 Question design 

2.6.5.1.1 Normalising consumption levels 

Recall bias is sensitive to the questions participants are asked, and also the way in which these 

are asked. This is distinct from selective reporting because it arises due to questionnaire design 

and not from a deliberate attempt to limit the consumption that is reported. Where particular 

amounts are specified in survey questions - for instance frequency of drinking more than 8/6 

units (binge drinking) - if participants know how this relates to drinking guidelines they may 

answer in a way which places themselves below the threshold (61). It has been found that 

participants use scaling information to normalise consumption levels (81) so asking about very 

large quantity levels and keeping questions as open-ended as possible could improve accuracy 

further. Alternatively, participants can be asked about the maximum drunk on any one day in the 

previous week as they are in the HSE (61). 

There is some evidence that question wording is also important. A Finnish study conducted in 

1983 among 86 patients experiencing withdrawal symptoms from alcohol or other drugs used 

two questionnaires on their alcohol consumption in the previous six months; one oriented 
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towards light consumption, and the other towards heavy consumption (82). Mean daily alcohol 

intake was 137g in the light questionnaire and 302g in the heavy questionnaire, with a 

Spearman’s correlation coefficient of 0.58 (P-value not reported) (82). In this small sample of 

alcohol-dependent patients, it seems that the questionnaire oriented towards heavier drinking 

normalised heavier consumption level, leading to greater reported consumption. However due 

to the fact that the P-value is not reported, the significance of this effect is uncertain. Further, a 

1994 telephone survey from Canada compared closed-ended and open-ended questions in 

reports of heavy drinking (defined as >5 drinks on one occasion) in the past year (n=649) (83). 

Agreement between two question types was fair (kappa 0.43) with 61% of responses consistent 

(83). The closed-ended questions found significantly more reports of heavy drinking, with 50% 

reporting drinking five or more drinks at least 12 times in the last year, compared to 28% with 

the open-ended questions (83). The open-ended question required participants to name this 

frequency themselves which may have resulted in some under-reporting if participants are wary 

of stigma. Although the idea that consumption levels can be normalised through question 

wording is intuitive, the evidence that normalising consumption levels through question wording 

influences recall bias and under-reporting is inconclusive. 

2.6.5.1.2 Question detail and complexity 

A number of studies have investigated how the types of questions participants are asked 

influences reported consumption. Under-reporting is assumed to be prevalent when questions 

used achieve relatively low consumption estimates. Where reported consumption is higher, 

under-reporting is thought to be less of a problem. Quantity-frequency (QF) questions, which 

ask about how much alcohol is consumed, and how often, are common in social surveys. 

Graduated-frequency (GF) questions ask the frequency consumption of, for example, more than 

12 drinks, and working downwards to 3-4 and 1-2 drinks (84). These often give greater 

consumption volumes than QF questions (84). Although this is thought to be more accurate, a 

participant whose usual consumption is above the mid-point of the quantity level has their 

consumption recorded as this mid-point, and is under-reporting (84). Such participants would 

benefit from being asked the maximum number of drinks on an occasion (84). 

Rehm’s 1998 review compared questionnaire designs, finding that drinking diaries recorded the 

highest consumption, followed by GF questions, QF questions, then weekly recall (43). 

Questions can be beverage-specific, or be about all types of alcohol combined. Beverage-

specific questions or questions about specific occasions lead to higher consumption estimates 

(43), so are considered to be more accurate. Another review, published in 1999 by Feunekes, 

reviewed 33 methodological papers published after 1984 and compared five different question 

types (QF, extended QF, retrospective diary, prospective diary, and 24-hour recall) (85). The 

mean level of alcohol intake was found to differ by about 20% between these methods (85). 

Beverage-specificity tended to increase consumption by around 20% (85). Where a prospective 

drinking diary (PD) is used to record alcohol consumption, quantity estimates are often higher 

than those obtained by standard survey questionnaire estimates such as QF (1). Table 2.2 
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summarises the findings of two review articles and other relevant studies identified in the 

systematic review. The majority of the studies conducted have used a test-retest methodology; 

where the same participants are asked twice about their alcohol consumption, using two 

different measures or instruments. Where intra-individual comparisons are made the two 

measures are not always asking about the same time period. Therefore it is not the individual 

difference between the two (or more) measures, but rather the difference between the two 

measures on an aggregate level that is of interest. Studies have been conducted worldwide and 

over a long period of time. There is no clear pattern in the difference between QF, GF and RR 

across the studies reviewed. However, the studies reviewed generally find beverage-specificity 

to be beneficial, and that prospective diaries lead to the greatest consumption estimates. It is 

also clear that detailed questions about ‘actual’ rather than ‘usual’ consumption increase the 

amount of alcohol that is captured by social surveys.  
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Table 2.2: Studies which have compared different measures of alcohol consumption 

Study ID Year Country Sample size Population Comparison(s) Findings Notes 

Poikolainen & 
Karkkainen 
1983 (86) 

Not 
reported 

Finland 49 Men aged 35-
45 

QF and PD (both BS) QF was 60% of PD Difference 
between QF and 
PD did not vary 
with age or 
alcohol-related 
factors. Small 
sample size. 

Rehm 1998 
(43) 

1998 Worldwide Review of studies 
comparing 
different 
measures of 
drinking 

General 
population 

GF, GF(BS), PD(BS), 
QF, QF(BS), WDR 

PD>GF>QF>WDR 
For QF, BS>not 
For QF, taking into account drinking pattern/context leads 
to higher estimates 

Review 

Feunekes et. 
al. 1999 (85) 

1999 Worldwide Review of 30 
studies published 
after 1984. 15,028 
participants (12 
studies) in the 
quantitative 
synthesis, and a 
further 36,658 
(18) in a narrative 
synthesis. 

General 
population 

24H, F, FFQ(BS), PD, 
PD(BS), QF, QF(BS), 
extended QF, 
extended QF(BS), 
Q(BS) (situation 
specific), RD, RD(BS) 

Studies with BS = +1 drink p.w.. 
QF & PD mean alcohol intake = 6.2 drinks p.w., RD = 5.1 
drinks p.w.. 8-14 day reference period = 7.7 drinks p.w.. 3-7 
days, 15-30 days, one month and ‘usual’ = c.6 drinks p.w.. 
Qualitative examination supported the BS findings, but only 
weakly supported the differences between methods 
observed in the quantitative synthesis. 

Review 

Rehm et. al. 
1999 (87) 

1990-4 Canada 3,961 General 
population 

QF, GF, and WDR Proportion of abstainers: 75% in WDR, 23% in GF, 21% in 
QF. Proportion of low-risk drinkers: 17% in WDR, 31% in 
GF, 39% in QF. Proportion of hazardous drinkers:  2% in 
WDR, 4% in GF, 3% in QF. Proportion of harmful drinkers: 
1% in WDR, 4% in GF, 2% in QF. 

 

Goddard 2001 
(61) 
 

1989 England & 
Wales 

3,116 General 
population 

QF and 7-day RR 
(both BS) 

Alcohol consumption p.w. very similar for both measures 
among men at 15.0 units using QF and 14.1 using weekly 
recall, and women at 4.1 units for QF and 4.2 units for 
weekly recall 

 

Koppes et. al. 
2002 (88) 

2000 Netherlands 368 General 
population 

QF and FFQ (both BS) Mean consumption was higher using the dietary history 
questionnaire among both men (14.2 units p.w.) and 
women (9.9 units p.w.), than using QF questions (9.0 vs. 
5.4 respectively). 

Small sample size 
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Study ID Year Country Sample size Population Comparison(s) Findings Notes 

Dietary history and QF were highly correlated in both men 
(Spearman’s r = 0.81) and women (0.91) 

Townshend & 
Duka 2002 
(89) 

Not 
reported 

England 55 University 
students 

QF and PD (both BS) Strong correlation (r=0.975, P<0.01) between QF and PD, 
although alcohol consumption was ‘under-estimated’ by 
12% on the QF. 
Heavier drinkers tended to under-estimate their drinking 
behaviours, and light drinkers tended to overestimate (see 
Section 2.6.7). 

Small sample size 

Stockwell et. 
al. 2004 (90) 

2001 Australia 21,674, aged 14+ General 
population 

24H (BS), GF, and QF Mean difference of 1.1 drinks p.w. (95% CI 0.9-1.2) 
between GF and QF (not shown for recent recall). 
The proportion of risky and high risk drinkers was 10.6% 
using GF and 8.1% using QF (not shown for recent recall). 
Consumption in litres of pure alcohol per person per year 
was 5.27 using 24H, 5.25 with GF, and 4.54 with QF.  

The similarity 
between recent 
recall and GF in 
this study can be 
attributed to the 
large sample size, 
removing 
problems of 24H 
not conveying 
typical 
consumption.  
Low response 
rate: 51%. 

Heeb & Gmel 
2005 (91) 

1999 Switzerland 767 General 
population 

GF (BS), QF, and PD 
(BS) 

Mean on PD (7 days) (13.9g) differed significantly from the 
means on QF (9.2g) and GF (9.8g), both P<0.01 
Kendall’s Tau rank-order correlations between measures 
were all significant (P <0.01), and of modest magnitude. 
Agreement was higher between QF and GF (s = 0.49) than 
between QF and PD (s = 0.45), than between GF and 
WDD (s = 0.41). 

Moderate sample 
size 

Stahre et. al. 
2006 (92) 

2003 USA 253,365 from 
Behavioural Risk 
Factor 
Surveillance 
System 

General 
population 

Daily QF, and 
recalculated 
consumption 
additionally including 
self-reports of binge 
drinking. 

Consumption increased the relative prevalence of heavy 
drinking (as >2 drinks a day for men, >1 for women) among 
all adults by 19-42% (depending on the method used to 
calculate a ‘binge’). 
Among binge drinkers, the overall prevalence of heavy 
drinking increased by 53% points, resulting in half of 
women binge drinkers and half of binge drinkers aged over 

Large sample 
size, but putative 
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Study ID Year Country Sample size Population Comparison(s) Findings Notes 

55 meeting the criteria for heavy drinking. 

Stockwell et. 
al. 2008 (38) 

2004 Australia 24,109, aged 12+ General 
population 

GF, QF, and 24H 24H gave the highest estimate, 7.53 litres pure alcohol per 
year (95% CI 7.19-7.86), 80.7% of alcohol sales. The GF 
estimate was 6.45 litres (95% CI 6.31-6.59); 69.2% of 
sales, and QF was 6.03 litres (95% CI 5.88-6.18); 64.4% 
sales. 

 

Boniface & 
Fuller 2012 (1) 

2011 England 4,969 General 
population 

QF, RR of heaviest 
day in the last week, 
and PD (7 day), (all 
BS). 

Drinking frequency was similar between QF and PD.  
Mean alcohol consumption among drinkers on the heaviest 
day in the RR was 7.7 units for men and 5.1 units for 
women, compared with 8.4 units and 5.9 units respectively 
in the PD. 
Mean alcohol consumption p.w. was 17.4 units for men and 
9.5 units for women in the QF, and 20.3 units and 12.5 
units respectively in the PD. 

This could also be 
due to mode 
effects: see 
Section 2.6.4. 
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2.6.5.2 Recall period length  

It is intuitive that focusing recall on a recent time period would lead to greater reported 

consumption, with reporting accuracy decreasing as the recall period becomes more distant. 

Recall bias has been investigated in self-reported alcohol consumption by comparing recent 

recall and a longer time period in several studies. A review by Crawford from 1987 estimates 9-

15% of occasions and 8-17% of consumption were forgotten about where seven-day recall is 

used (assuming previous day recall is 100% accurate), and that this increases as the length of 

recall increases (62). Where prospective and retrospective measures of drinking are compared, 

it is usually found that the prospective measure captures more alcohol consumption. This is 

seen in Section 2.6.5.1.2 where prospective diaries are compared with retrospective diaries, 

recall, or questionnaires. Individual studies which have explored the effect of time on recall are 

discussed chronologically in this section. 

A US study published in 1985 used QF questions and compared 14 and 28 day recall periods 

using three methods for assessing reliability (alternate forms, test-retest and a combined 

method) (93). Each of the estimates of reliability calculated was high, and no significant 

differences between the 14 and 28 day recall periods were identified (93). This suggests there 

may be little difference between a two and a four week recall period, however in the wider 

scheme of recall this is quite a narrow range selected for comparison. A longer time period was 

investigated in a study published in 1997 of men in New Mexico (n=57) who were asked about 

the previous 3 months’ consumption, then asked about the same period again 2-19 months later 

(94). Correlations between percentage of drinking days (0.72) and alcohol consumption over the 

90 days (0.66) were high, but decreased when abstainers were excluded (to 0.57 and 0.44 

respectively) (94). The reconstructed estimates reported drinking on more days (0.34, SD 0.39) 

than the initial estimates (0.27, SD 0.34), and also greater weekly consumption (20.37 ‘SEC’ 

units, SD 32.92) than initial estimates (12.60 ‘SEC’ units, SD 20.01, P<0.05) (94). In this study, 

more distant recall led to an increase in consumption estimates. As the initial recall period was 

reasonably long it could be expected that recall may be poor, however the reason why the 

reconstructed report 2-19 months later captures more drinking is uncertain. It could be that 

there is less of a social desirability bias talking about more distant events, or these could be 

spurious results: this is a small study and the period over which the reconstructed reports were 

collected was broad. 

In 1999-2000, 80 drinkers were recruited to a US study with a daily drinking diary which 

continued for over a year, then retrospectively asked about alcohol consumption on 11
th
 

September 2001 four to five days following the terrorist attacks (95). Based on comparisons 

between the 11
th
 September in the diary with the retrospective report of the same date, 40% of 

the sample under-reported, and 12% over-reported (95). The small sample size and the unusual 
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circumstance mean the results need to be interpreted with caution, but this study suggests that 

even in a short time period, recall bias may operate. Another US study from 2001 of adults 

(n=574) recruited as medical students between 1948 and 1964 explored the reliability of recall 

after 15 and 21 years of follow up (96). Recall after 15 years over-estimated concurrently 

reported intake by a mean of 0.47 (95% CI 0.10-0.85) drinks per week, and after 23 years 

consumption was under-estimated by a mean of 0.79 (95% CI -1.27 - -0.30) drinks per week 

(96). This is a small effect and a long time period. Characteristics independently associated with 

under-estimation of recall were being aged 71 or older in 2001, self-reported memory 

difficulties, and self-reported difficulties in physical functioning (96). The initial measure of 

drinking used in this study was self-reported ‘typical’ alcohol intake, which itself could be 

expected to be poorly-recalled. This could explain why recall did not deteriorate with time in this 

study. Reported consumption was compared in 33 men across a retrospective timeline follow 

back (TLFB) method and an interactive voice response (IVR) dial-in telephone system in 

another US study, which was published in 2002 (97). On average, for measures of drinking 

quantity and frequency, TLFB gave a lower consumption estimate than IVR (97). The TLFB was 

periodic and retrospective, whereas the IVR was completed in closer proximity to the drinking 

event. 

The majority of studies which have investigated the effect of recall period length on recall bias 

were conducted in the USA and are therefore not necessarily generalisable to the UK. As the 

evidence for recall period length affecting recall bias is mixed, the relationship between recall 

period length and under-reporting of alcohol consumption is unclear. This is partly due to the 

heterogeneity between studies, different measures and time periods that have been used 

making it difficult to make a comparison. 

2.6.6 Under-estimation 

2.6.6.1 Knowledge of units in England 

Under-estimation of alcohol consumption may be due to inadequate understanding of the 

number of units or standard drinks in different drinks, or lack of awareness of sensible drinking 

guidelines. This is distinct from recall bias as it is not captured in social surveys because the 

amount of alcohol in drinks recalled is under-estimated, rather than consumption that is 

‘forgotten about’ being omitted. Off-trade consumption may be particularly easy to under-

estimate, as drinks are not served in standard volumes as they are in the on-trade in the UK. 

This is particularly applicable for wines and spirits. However as the strength of wine (ABV) 

varies in both the on and off-trades, and some off-trade drinks are served in standard volumes 

(e.g. beer bottles and cans), this is a complex issue. As two-thirds of all alcohol sales in the UK 

are in the off-trade (see Section 2.4.1), there is the potential for under-estimation in this area to 

contribute substantially to the missing units. 
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Awareness of drinking guidelines and the number of units (or standard drinks) in alcoholic 

beverages is poor. Market research conducted in 2009/10 for Drinkaware found that 82% 

women and 81% men (aged 25-44) have heard of units, but the proportion able to correctly 

identify drinks equal to one unit and the drinking guidelines is much lower (98). The most recent 

academic research on this is the HSE 2007, which found that 92% men and 89% women aged 

16 and over have heard of units (99). There is a social gradient, with respondents of lower 

socio-economic position more likely to have not heard of units than those of higher socio-

economic position (100). The proportion of adults able to correctly identify the sensible drinking 

guidelines was low – 14% men and 9% women correctly identified the daily limit for men (four 

units), and 11% men and 6% women correctly identified the daily limit for women (three units) 

(99). The proportion of men and women able to correctly identify the number of units in a 125ml 

glass of wine, a pint of normal strength beer, and a pub measure of spirits was higher than the 

proportion able to identify drinking guidelines, and higher still among respondents who drank 

that beverage on their heaviest drinking day in the last week (99).
 

2.6.6.2 Pouring a ‘standard drink’ or a ‘usual glass’ 

Several studies have asked participants to pour drinks and compared these poured volumes to 

the ‘standard’ drink. Studies which have looked at how people pour drinks have been reviewed 

systematically (Table 2.3). Studies reviewed have used varied methodologies to achieve 

diverse aims, therefore a quantitative synthesis is not appropriate. Although many of the studies 

are relatively small, they have been conducted worldwide, with participants with varied 

demographic characteristics. 
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Table 2.3: Systematic review of studies asking participants to pour either their usual glass or one standard drink 

Study ID Year Country Number of  
participants 

Age Gender Glass used Liquid 
used 

Target pour Pouring 
task 

all alcohol 

Red Wine White Wine Spirits 

Wilson 
1981 (66) 

1978 England Not reported Not 
reported 

Not 
reported 

Not reported Water Usual glass n/a n/a n/a Mean 36ml 

Stockwell 
1991 (101) 

1989 Australia 24 >18 Not 
reported 

A range of 
sizes 

Coloured 
water 

One 
standard 
drink. 
Comparing 
standard 
drink 
labelling 
with ABV 
labelling 

Beer: 
standard 
drink 
labelling led 
to smaller 
divergence 
from 
standard 
drink than 
ABV 
labelling 
(P=0.025). 

No 
difference 

No 
difference 

n/a 

Carruthers 
& Binns 
1992 (102) 

1987 Australia 356 18-45 200 female Participant's 
own 

Water Usual glass n/a 10-50% 
extra 

10-50% 
extra 

10-50% extra 

Lemmens 
1994 (103) 

Not 
reported 

Netherlands 863 15-70 531 men Participant's 
own 

Water Usual glass Consumption 
increases 
7.3% 
(11.9% in 
women, 
5.8% in men) 

8% larger 
Men>women 
Consumption 
increases 
4.3% 

8% larger 
Men>women 
Consumption 
increases 
4.3% 

29% larger 
Women>men 
Consumption 
increases 
20% 
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Study ID Year Country Number of  
participants 

Age Gender Glass used Liquid 
used 

Target pour Pouring 
task 

all alcohol 

Red Wine White Wine Spirits 

Banwell 
1999 (104) 

Not 
reported 

Australia 86 Not 
reported 

Women Participants' 
own 
Self-
measured 
using 
measuring 
jug 

Alcohol Usual glass n/a ‘Larger’ ‘Larger’ ‘Larger’ 

Gual 1999 
(105) 

Not 
reported 

Spain 1600 Not 
reported 

Not 
reported 

Choice from 
16 glasses 

Alcohol Usual glass Bartenders 
pour larger 
than these 
participants 

10.897g (SD 
3.869) 

10.897g (SD 
3.869) 

19.951g (SD 
8.467) 

Kaskutas 
2000 (106) 

1996-7 USA 211 Not 
reported 

Pregnant 
ethnic 
minority 
women 

Pointed to a 
level on 
marked 
vessels 

n/a Usual glass Conversion 
ratios either 
in whole 
sample, or 
proportion 
pouring more 
than a 
standard 
drink 

Median 
conversion 
ratio 1.50 
(among 
50%) 
or 1.3 in full 
sample 

Median 
conversion 
ratio 1.50 
(among 
50%) 
or 1.3 in full 
sample 

Median 
conversion 
ratio 4.00 
(among 
75%) 
or 2.0 in full 
sample 

White 
2003  (107) 

2003 USA 106 College 
students 

Both 3/4 glass 
sizes used 

Water One 
standard 
drink 

Magnitude of 
discrepancy 
increased 
with cup size 

n/a n/a 1.5 oz for 
shots, 1.75-
2.5 oz for 
mixed drinks 
(1.25 oz 
standard) 
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Study ID Year Country Number of  
participants 

Age Gender Glass used Liquid 
used 

Target pour Pouring 
task 

all alcohol 

Red Wine White Wine Spirits 

Gill & 
Donaghy 
2004  (108) 

Not 
reported 

Scotland 238 Adults 120 men Not reported Alcohol Usual glass n/a 97.6% 
poured more 
than one 
unit, mean 
159.6ml (SD 
37.0) or 1.92 
units (95% 
CI 1.86-1.97) 
Women pour 
more than 
men 

n/a 97.5% 
poured more 
than one 
unit, mean 
57.1ml (SD 
24.0), or 2.3 
units (95% 
CI 2.16-2.41) 
Men pour 
more than 
women 

Kerr 2005  
(109) 

2000 USA 310 Adults Both Participants' 
own 
Self-
measured 
using 
measuring 
jug and 
strainer 

Water Usual glass Mean 
ethanol 
0.67oz (SE 
0.02) 
(0.6oz is 
standard) 
Men drink 
more beer so 
has greater 
effect on 
women's 
consumption 

Mean 
ethanol 
0.66oz (SE 
0.02) 

Mean 
ethanol 
0.66oz (SE 
0.02) 

Mean 
ethanol 
0.89oz (SE 
0.04) 

White 
2005 (110) 

2003 USA 133 College 
students 
(18-22) 

Both Not reported Water One 
standard 
drink 

n/a Mean pour 
7oz (95% CI 
6.60-7.40), 
standard is 
6oz 

Mean pour 
7oz (95% CI 
6.60-7.40), 
standard is 
6oz 

Mean pour 
4.19 oz for 
mixed drinks 
(95% CI 
3.70-4.68) 
Mean pour 
2.03oz for 
shots (95% 
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Study ID Year Country Number of  
participants 

Age Gender Glass used Liquid 
used 

Target pour Pouring 
task 

all alcohol 

Red Wine White Wine Spirits 

CI 1.91-
2.14), 
standard is 
1.25oz 

Gill 2007 
(111) 

Not 
reported 

Scotland 19 18-25 Female Not reported Alcohol Usual glass n/a Mean 1.98 
units (95% 
CI 1.7-2.2) 

Mean 1.98 
units (95% 
CI 1.7-2.2) 

Mean 2.24 
units (95% 
CI 1.8-2.7) 

Kerr 2008 
(112) 

2007 USA 480 
beverages 

Not 
reported 

Not 
reported 

Drinks 
poured by 
bartenders 
sold on 
premise 

Alcohol Bar serving n/a Mean pour 
6.18oz (95% 
CI 5.95-6.41) 
of 13.99% 
ABV, 
standard is 
5oz of 12% 
ABV 

Mean pour 
6.18oz (95% 
CI 5.95-6.41) 
of 13.99% 
ABV, 
standard is 
5oz of 12% 
ABV 

Mean pour 
5.28oz (95% 
CI 5.06-5.50) 
of 
19.47%ABV, 
standard is 
1.25oz of 
40% 

Nayak 
2008 (113) 

Not 
reported 

India Not reported Not 
reported 

Not 
reported 

Comparing 
the size of a 
‘peg’ of 
spirits 

Unclear Unclear n/a n/a n/a 40-60ml 
depending 
on 
single/double 
Varies from 
21.6-70.0% 
ABV 

Wilkinson 
2011 (114) 

2005 Australia 844 65-74 Both Participant's 
own 

Coloured 
water 

Usual glass Men 1.33 
standard 
drinks (SE 
0.03) 
Women 1.15 

Men 1.28 
standard 
drinks 
Women 1.18 
standard 

Men 1.28 
standard 
drinks 
Women 1.18 
standard 

Men 1.39 
standard 
drinks 
Women 1.30 
standard 
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Study ID Year Country Number of  
participants 

Age Gender Glass used Liquid 
used 

Target pour Pouring 
task 

all alcohol 

Red Wine White Wine Spirits 

standard 
drinks (SE 
0.02) 

drinks drinks drinks 

De Visser 
& Birch 
2012 (115) 

Not 
reported 

England Two 
samples: 
school 
sample=309 
and 
university 
sample=125 

16-18 and 
18-25 

136 and 54 
men 
respectively 

5 types, 
clear 
shatterproof 
plastic 

Coloured 
water 

Usual glass, 
then unit 

n/a Usual drink: 

1.76 units in 
large glass 
(95% CI 
1.66-1.85), 
1.24 units in 
small (95% 
CI 1.18-1.29) 

Unit: 

1.17 units in 
large glass 
(95% CI 
1.07-1.25), 
1.13 units in 
small (95% 
CI 1.06-1.20) 

n/a Usual drink: 

1.77 units 
(95% CI 
1.61-1.19 

Unit: 

1.17 units 
(95% CI 
1.11-1.26) 
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The studies reviewed provide evidence that participants often pour more than one alcohol unit 

or standard drink when asked to pour either their usual glass (66, 102-105, 108, 109, 111, 113-

116) or one standard drink (107, 110, 115) particularly when pouring wine and spirits. Only one 

study identified addressed how perceived volumes or amounts of alcohol poured by the 

participant compares with actual amounts, and this was conducted in 65-74 year-olds only 

(114). This study found that participants on average under-estimated their drinks: men by 23% 

and women by 16% (114). Comparing actual and perceived amounts of alcohol poured (e.g. 

units) would aid understanding of how under-estimation of alcohol consumption occurs. 

Little is known about the accuracy of participants’ estimation of standard drinks or units, 

however there is a body of research that explores the accuracy of volume estimation. A 2012 

study conducted by psychologists from England recruited 159 (80 male) drinking participants 

aged 18-37 to investigate how consumption speed can be affected by glass shape and volume 

(117). Participants were asked to judge the half-way point of both a straight and curved 12 fl oz 

(340ml) glass. For both glasses the half-way point indicated was below the true half-way point, 

and this was to a greater degree for the curved glass than for the straight-sided glass 

(117)..This accuracy around volume estimation has also been shown to translate into drinking 

speed of alcoholic drinks. Participants consumed a 12oz alcoholic drink (lager) 60% more 

slowly from the straight glass than from a curved glass, which was drunk from at a similar rate to 

participants consuming a 12oz carbonated soft drink (117). 

There are also studies from academic consumer and marketing research which explore the 

effect of glass shape on perceived volume of glasses and how this influences volumes of drinks 

(alcoholic and non-alcoholic) poured. A 1999 study found that participants generally (in this 

study and others reviewed within it) perceive taller and more elongated glasses to have a larger 

volume than they actually do, and drink more from tall glasses than shorter ones (means 6.91 

vs. 6.20 ml; P<0.0001) in a laboratory setting (118). As many previous studies have used 

containers provided by the researcher, the accuracy of participants’ estimates may be lower 

than if participants were using their own glasses as people “may have their own consumption 

experiences to guide their volume estimate” (118, p316). As elongated glasses are perceived to 

have a greater volume, it follows that a smaller volume would actually be poured into them in 

order to reach an intended poured volume (119). A US study published in 2003 found children 

(n=97) pour more fruit juice than they perceive into short wide glasses, and less than they 

perceive into tall slender glasses  (119). The actual volume poured into short wide glasses was 

greater than into tall slender glasses (9.66 vs. 5.54 oz, P<0.05) (119). The same test in 89 

adults (69 male) showed the same in juice pouring (6.88 oz in short glass vs. 5.75 oz in tall 

glass, P<0.05) (119). In 45 bartenders pouring spirits the same pattern was observed in bars 

(2.06 oz in tall slender vs. 1.62 oz in short wide, P<0.01), suggesting that although more 
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experienced (>5years) bartenders poured less than less experienced bartenders (<5yrs), 

pouring experience attenuated but did not eliminate the effect of elongation on perceived 

volume. 

These studies using non-alcoholic drinks in the home setting have been replicated to explore if 

the effect is the same where alcoholic drinks are concerned. A 2005 study in the BMJ by the 

same authors as the previous US study recruited US students (n=198) to pour a shot (44.3ml) 

of coloured liquids from spirit bottles into both tall slender glasses and short wide ones (120). 

Mean volume poured was 59.1ml in short wide glasses compared to 45.5 ml in tall slender 

glasses (P<0.01) (120). This was also observed in their sample of 98 bartenders, where the 

mean pour was 54.6ml in the tall glass and 46.4ml in the short glass (P<0.01) (120). Asking 

bartenders to pay attention attenuated effect of glass shape significantly (P<0.01), with the 

mean difference between short/wide and tall/slender 11.5ml in low attention group, and 4.8 ml in 

high attention group (120). 

The studies reviewed in this section suggest that under-estimation may potentially contribute 

substantially to a substantial proportion of the missing units. Unfortunately the extent of this 

contribution is not known, and very little is known about participants perceptions of the amount 

of alcohol in alcoholic drinks they would pour for themselves at home. A participant’s ‘usual 

glass’ is commonly greater than one unit, but would often be recorded as one unit or standard 

drink in many social surveys (depending on questionnaire design). This has been found in 

studies conducted worldwide including in the UK. Laboratory-type settings have proven that 

mis-estimation is common, however relatively little is known about home pouring practices and 

how estimation accuracy relates to these. The degree of under-estimation will be influenced by 

factors such as glass shape, which have been shown to be associated with drinking speed and 

volume perception. Further research on estimation accuracy of home drinking is necessary to 

identify the extent to which under-estimation contributes to under-reporting of alcohol 

consumption. 

2.6.7 Intoxication level 

Together with the deliberate and accidental forms of under-reporting, it is likely that the level of 

intoxication experienced by a participant will influence the accuracy of their reporting. This may 

occur due to a combination of poorer recall while intoxicated – including alcohol-related 

amnesia (‘blackouts’) – and more erratic pouring, resulting in drinks poured being larger and 

more likely to be under-estimated. An inverse relationship between alcohol consumption and 

recall accuracy has long been hypothesised (74, 85). It has been shown that a gamma function 

can be used to align reported alcohol consumption with sales, which takes account of the fact 

that under-reporting is greater among heavier drinkers, and that this fits the distribution of 
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outcomes well (48, 121-123). Several innovative studies have been conducted that are able to 

compare self-reported consumption with objective or observational measures of drinking. These 

are able to measure the extent of under-reporting of self-reported alcohol consumption. 

2.6.7.1 Objective measures 

Scientific objective measurements such as blood alcohol concentration (BAC) and transdermal 

alcohol concentration (TAC) have also been used to monitor the accuracy of reported 

consumption. TAC uses skin secretions (usually measured at the ankle) of the products of 

alcohol metabolism and is therefore less invasive and allows for continuous measurement, 

while yielding similar results to BAC (124-126). No studies were identified which used TAC to 

investigate under-reporting, however several studies have used BAC compared with a self-

report. 

A study published in 1994 investigated the blood alcohol concentration (BAC) of night-time 

drivers in Australia (n=5,765) (127). It was found that light drinkers tended to over-estimate their 

BAC and heavier drinkers to under-estimate their BAC (127). This corroborates what has been 

hypothesised about under-reporting increasing with consumption level or intoxication. Similar 

results were found in a US study with a different methodology published in 2000 (n=209) (also 

reported in (128)), which recruited participants with unintentional injuries and compared the 

estimated BAC (eBAC) based on self-reported alcohol consumption was compared with the 

actual BAC from blood serum (129). For women (n=30) mean BAC was 149.53 mg/dl and mean 

eBAC was 114.67 mg/dl, for men (n=104) mean BAC was 146.35 mg/dl; and mean eBAC was 

55.38 mg/dl (129). It is not surprising that participants in this study under-reported their 

consumption, however, as all participants presented with injuries at a trauma centre and they 

may be embarrassed that alcohol played a part in their injury. However, studies comparing BAC 

with eBAC do not always identify under-reporting of self-reported consumption. In 2004 US 

college students (n=152) who had been drinking alcohol were recruited and asked questions 

about their alcohol consumption on the current occasion (130). Average eBACs were calculated 

as 0.12% (SD 0.07), whereas average measured BACs were equivalent to 0.09% (SD 0.046) 

(130).
 
This difference was significant (P<0.001), yet the two measures were highly correlated 

(R
2
 0.22, P<0.001) (130). This suggests participants may have over-reported their consumption 

whilst intoxicated, and perhaps this was due to a reversed social desirability bias: a desire to be 

seen as liminal by the researchers or friends, among this student population. 

Other scientific measurements of recall bias are also possible. One study from 2001 compared 

24-hour recall with a biomarker of alcohol consumption; 24-hour urinary excretion of 5-

hydroxytryptophol (5-HTOL):5-hydroxyindole-3-acetic acid (5-HIAA) (5-HTOL:5-HIAA ratio) in a 

subset of respondents in the European Prospective Investigation into Cancer and Nutrition 
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(EPIC) Potsdam study in Germany (n=107) (131). Pearson’s correlation coefficient was 0.85 for 

recent recall and the biomarker, and even higher (0.92) where five respondents who reported 

no alcohol consumption but had a 5-HTOL:5-HIAA ratio above the cut-off were excluded (131). 

This high correlation may be attributable to the short recall period (see Section 2.6.5.2), and 

with a longer period the correlation may decline. 

A US study conducted in 2010 which asked 225 college students to ‘guesstimate’ their BAC 

found an inaccurate estimation of the BAC to be significantly associated with negative 

consequences of the night (P<0.001), such as inappropriate behaviour and hangovers (132). 

Similarly, a 2009 study from North West England recorded breath alcohol concentrations in 

participants (n=219) in the night-time economy between 8pm-2am and found a higher BAC to 

be associated with a later planned time for returning home (133). While these two studies are 

not directly linked to under-reporting, they indicate that high BACs are associated with the kind 

of behaviours that would also be associated with blackouts, where consumption may be 

forgotten. 

The evidence that under-reporting can be detected using an objective measure – such as BAC 

– is mixed. As with the studies of under-estimation (Section 2.6.6), studies comparing objective 

measures with self-report are heterogeneous. Most of the studies conducted are quite small and 

were carried out in specific populations – such as trauma centre patients or students – making 

the external validity of the findings limited.  

2.6.7.2 Observational measures 

Where observational analysis is used to validate self-reported chronological records (such as a 

drink diary), agreement tends to be high (74), although one study from the 1970s found the 

magnitude of the discrepancy between questionnaire estimates and self-monitored intake is 

correlated with alcohol consumption (Pearson’s r = 0.908) when investigating US college 

students’ drinking (134). It is also acknowledged that observational analysis of drinking by 

researchers might actually influence participants’ behaviour (74). Few studies have used 

observational methods to corroborate self-reports of alcohol consumption and those which have 

used quite different methods. 

In the early 1980s alcohol consumption was recorded in men aged 25-54 (n=58) in simulated 

restaurant surroundings, without their knowledge, in Finland (135). Recorded consumption was 

compared to a self-report in an interview the following day: mean actual alcohol consumption 

was 11.4 drinks (range 7.0-16.0), mean recalled consumption was 10.5 drinks (range 6.0-15.5) 

(135). The degree of under-estimation increased with consumption: 12% among heavier 

consumers (12-16 drinks) and 4% among lighter drinkers (7-11 drinks) (135). The majority 
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(71%, n=41) of participants under-estimated their consumption - although this tended to be by a 

small amount (38% under-estimated by just one drink) – and very few participants over-

estimated (7%, n=4) (135). This small study shows that recall bias can operate even where the 

recall period is very short. More recently, a 2011 Australian study trained fieldworkers to 

observe alcohol consumption in a purposive sample of 158 drinking occasions in 62 18-25 year-

olds (136). The participants were interviewed about their consumption one or two days later. A 

multi-level model found overall reported consumption was 91% of observed consumption (95% 

CI 86-96%) (136). The relationship between observed and reported consumption is non-linear; 

reporting accuracy decreased as observed consumption increased (136). Under-estimation was 

significant where participants drank 9-12 drinks (mean difference between observed and 

reported = 0.7 drinks, P=0.04) and more than 12 drinks (mean difference 2.0, P<0.01) (136). 

Both studies were quite small in size so these results need to be treated with caution, and one 

was conducted around 30 years ago. Both did however identify under-reporting of alcohol 

consumption in their respective countries (Finland and Australia). Despite their differences in 

method, these two studies support the hypothesis that reporting accuracy decreases as alcohol 

consumption or intoxication increase. These findings are not necessarily generalisable to the 

UK but given the absence of studied with conflicting findings it could be hypothesised that 

under-reporting does vary with consumption level and that this can be identified using novel 

observational methods. 

2.7 Discussion 

2.7.1 Summary of findings 

This literature review has identified changing drinking habits in England, signified by the 

changing nature of the composition of alcohol sales. Changes in drinking patterns will be 

associated with shifts in the causes of under-reporting, so the relative contribution of each of the 

following findings to under-reporting may change in space and time. The literature on the 

potential mechanisms by which under-reporting of alcohol consumption takes places has been 

systematically reviewed and critically appraised. 

With regard to non-response, the evidence that non-responders drink more than survey 

participants is uncertain. There is some evidence that participants who are difficult to contact 

drink more than those who are easier to contact, however the continuum of resistance theory 

(that late responders are more similar to non-responders) is somewhat speculative. Little is 

known about the characteristics of non-responders who do not respond to repeated attempts as 

a fact of their aversion to taking part in research studies. It could be hypothesised that non-

responders may be experiencing illness, or lead chaotic lifestyles and be heavier drinkers, but 
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this is unknown. Further research on the characteristics of late responders or those who are 

difficult to contact would be welcome for alcohol as well as a range of health behaviours. 

Similarly difficult to investigate to non-response is the idea of selective reporting, or deliberate 

under-reporting. There is evidence that participants under-report their consumption more if they 

have a health condition which precludes drinking such as pregnancy or HIV infection. Whether 

social desirability bias leads to selective reporting is less certain, however there is some 

suggestion of a small effect leading to increased under-reporting. There are only a small 

number of studies of social desirability bias so whether the effect of a health condition is similar 

to that of the presence of a spouse or child is not known. 

The evidence that mode effects influence survey estimates of alcohol consumption is much 

more convincing. Self-completion questionnaires or diaries yield higher estimates of 

consumption than face-to-face or telephone interviews. Caution should be taken when 

comparing different questionnaire types delivered in different modes, however, as there may be 

other factors which influence this difference between the two methods. For example, where a 

diary is compared with a face-to-face interview, as in (124), the additional effect of the 

prospective nature of the diary should be considered. 

There is an extensive literature on how questionnaire design can mitigate recall bias in social 

surveys measuring alcohol consumption. Careful and consistent phrasing of questions appears 

to be important for normalising particular consumption levels. This would particularly apply in 

face-to-face surveys where an interviewer is present. Studies which have used test-retest 

methods to explore the effect of questionnaire design have quite consistently found that more 

detailed questions, beverage specificity, and a short recall period (or prospective nature) all help 

to achieve higher alcohol consumption estimates. As a result, the 'gold standard' measure of 

drinking is a self-completion prospective drinking diary with beverage specific questions and 

takes account of drink size. Studies which have specifically investigated length of recall period 

have had mixed findings, and may be partly due to the heterogeneity between studies in terms 

of design and recall periods studied. 

The fact that survey participants may under-estimate their alcohol consumption due to lack of 

knowledge of drink strengths (ABV) or volumes is often cited in the literature as one reason for 

the 'missing units', however remarkably little research has addressed this topic. There is 

convincing evidence that participants pour more than one standard drink or unit when asked to 

pour their usual glass or a standard drink. However, very little is known about participants' 

perceptions of how much alcohol is in their usual glass: only one study was identified and this 

was conducted among 65-74 year olds in Australia. As many modern social surveys about 
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alcohol consumption (such as the HSE) take drink size into account (rather than recording each 

drink reported as one unit or standard drink), participants' perception of their drinks is important. 

This is a potentially substantial area of under-reporting, but current knowledge is not able to 

verify its contribution to under-reporting. 

It is intuitive that there would be an inverse relationship between levels of intoxication and 

reporting accuracy. The use of biological and observational measures to verify self-report is an 

exciting and growing area of research. The use of objective biological measures to verify self-

report is mixed, but supports this hypothesis where studies of students - who may be overly- 

keen to report heavy drinking - are excluded. Only two studies have verified self-reports using 

observational methods and these have been successful in identifying under-reporting being 

greater among the heavier-drinking participants. More studies investigating the shape of the 

relationship between intoxication and reporting accuracy would be welcome, but ethical issues 

must be considered. 

2.7.2 Conclusions 

This literature review has identified several areas of under-reporting which may contribute to the 

‘missing units’. Many of these concern the failure of social surveys to account for the complexity 

of participants’ lives, and arise from the fact that it is of little benefit to the participants to ensure 

the information they provide is accurate. With the shift towards private or off-premise drinking in 

England in recent years, the potential for under-estimation to contribute to the missing units may 

have grown. Research on the extent of under-estimation and its potential impact on survey data 

is surprisingly scarce, although data would be reasonably cheap and simple to collect. These 

kind of experimental studies where participants have been asked to pour drinks are relatively 

rare in comparison to the wealth of research on questionnaire design using test-retest 

procedures. Indeed, there has been relatively little methodological innovation in measuring 

alcohol consumption beyond changes to questionnaire design, and novel approaches such as 

photo-elicitation, documentary photographic or video diaries, and greater exploitation of 

biological measures of drinking such as BAC and TAC are encouraged. 

From the systematic literature review, it is difficult to identify the relative contribution of each 

component of under-reporting to the total amount of under-reporting taking place in social 

surveys. It does appear, however, that some components of under-reporting are more definite 

than others. The mode in which a survey is conducted, and the design of the questionnaire, 

appear to be particularly important. A self-completion questionnaire or diary with detailed 

questions about actual consumption (as opposed to typical), using beverage specific questions 

that take into account drink size, and ideally a prospective design, could be expected to achieve 
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the highest estimates of alcohol consumption. Very little research has addressed how under-

reporting of alcohol consumption might vary in different groups, by gender, age, region, socio-

economic factors, or by alcohol-related factors.  
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Chapter 3 Unanswered questions and aims of the 
thesis 

The gap in the literature reviewed in the previous chapter is identified. The 

importance of researching under-reporting is demonstrated through illustrating 

public health consequences with reference to the J-shaped curve and to the 

social patterning paradox between alcohol consumption and alcohol-related 

harm. The main aim of this thesis is to explain under-reporting of alcohol 

consumption in England. This will be achieved through four studies, the first two 

of which will use statistical analysis of existing national surveys to estimate the 

impact of under-reporting and risk factors for it. A qualitative study will also 

attempt to identify risk factors for under-reporting. A quantitative study will 

explore whether people under-estimate the amount of alcohol in their usual 

glass of drinks. Each of these studies is a unique contribution to the literature on 

under-reporting of alcohol consumption. 
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3.1 The gap in the literature 

The literature review has identified that drinking in the private sphere is relatively under-studied, 

despite the fact that around two-thirds of alcohol sales are now in the off-trade. In Chapter 1 the 

gap between self-reported alcohol consumption and sales – the missing units – was introduced, 

and this will be fully quantified in this thesis. The literature review (Chapter 2) identified many 

different types of under-reporting, each of which may contribute to low alcohol sales coverage. 

The contribution of each component of the missing units is uncertain, although there is stronger 

evidence for some (such as mode effects) than others (such as under-estimation). The validity 

of assuming the missing units are attributable to under-reporting was justified. 

Despite this extensive literature review, little is known about the distribution of under-reporting in 

the population. There is a large body of literature which describes the problem of under-

reporting but little which attempts to actually explain it. While different aspects of under-

reporting have frequently been investigated in isolation, these are generally inadequately linked 

to alcohol sales coverage. The implications and distribution of under-reporting have received 

very little research attention, either using analysis of large surveys or collecting data for the 

specific purpose.  

3.2 Public health consequences 

It was shown in Table 2.1 that under-reporting of alcohol consumption is substantial. It is useful 

to now consider why it is an important area of research. Improved measurement of alcohol 

consumption will have public health consequences. These can be demonstrated using the ‘J-

shaped’ relationship that is observed between alcohol consumption and cardiovascular disease 

mortality (after (137, 138)) that is well-known and observed in developed countries worldwide. 

Although biological mechanisms to support this relationship have been suggested (139, 140), 

the causality of this relationship is contested (141-144). The examples presented in Figure 3.1 

and Figure 3.2 could equally have used the linear relationship between alcohol consumption 

and many other diseases, such as alcoholic liver disease and cancers of the breast, mouth and 

stomach.  

Consider this J-shaped relationship between self-reported alcohol consumption and mortality. If 

under-reporters could be identified, for a given level of reported alcohol consumption (e.g. ‘x’ in 

Figure 3.1) alcohol-related mortality will be higher among under-reporters than in the general 

population. If accurate reporters could be identified, they would experience a lower level of 

mortality than the general population. If demographic, social, or alcohol-related ‘risk factors’ for 

under-reporting can be identified in this thesis then individuals belonging to these groups can be 
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identified as having a higher risk of harm than their reported consumption reflects. Specific 

public health interventions to target under-reporters could be developed. 

  

Figure 3.1: Implications of under-reporting for public health demonstrated by the J-
shaped relationship between alcohol consumption and mortality.  

Note: See also Figure 1 in Feunekes et al.’s 1999 review  for a conceptual diagram of true vs. 

reported consumption (85) 

A second issue that under-reporting raises which can be illustrated using the J-shaped curve is 

that identifying under-reporting could create perverse incentives for alcohol policy in the 

England. If we believe under-reporting to be extensive, and the majority of data on the 

relationship between consumption and harm is based on self-reported consumption data, it is 

possible that the magnitude of the harmful effect of alcohol on health is over-estimated. 

Suppose the current observed relationship between reported alcohol consumption and mortality 

is ‘A’ and official drinking guidelines are ‘Y’ (Figure 3.2). If it were possible to account for under-

reporting, alcohol consumption would increase without any corresponding effect on mortality: 

we would now be operating on curve ‘B’. Should the drinking guidelines be raised to ‘Z’? This is 

discussed in detail in Section 9.3, where a case is also made for more careful and balanced 

consideration of this issue.  
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Figure 3.2: How accounting for under-reporting could lead to perverse incentives for 
alcohol policy 

These two examples have demonstrated that under-reporting has implications for health 

promotion and public health policy and practice. Further, research on under-reporting could help 

to explain a paradox that is observed in the social gradient of alcohol consumption and alcohol 

harm. People of higher socio-economic status (SES) tend to drink more frequently and greater 

quantities: people living in higher income households are more likely to drink on five or more 

days of the week (145), and people living in higher income household and in the least deprived 

areas are more likely to drink above the threshold for harm (145). Conversely, people of lower 

SES have been found to be more likely to experience alcohol-related harm in studies conducted 

in the UK (146-148) and in other European countries (149-152). 

This can be demonstrated on an aggregate level in England by comparing alcohol harm at a 

London borough level to an area-based measure of deprivation. In Figure 3.3, the months of life 

lost to alcohol in London boroughs is compared with the median Index of Multiple Deprivation 

2010 (IMD) rank for that borough. There is a strong association between deprivation and 

months of life lost due to alcohol. The trend is similar for women, and is also observed if wards 

in the North West are investigated. However, this pattern is not seen for the North East, and this 

is possibly because the region as a whole is relatively deprived. Other regions in England have 

not been investigated. 
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Figure 3.3: Months of life lost due to alcohol by mean IMD rank of borough: males aged less than 75 years, 2006-8, London 
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If this thesis finds that low SES groups under-report to a greater extent, this could be one 

explanation for the alcohol consumption and harm social patterning paradox. This has been 

previously suggested in a study which identified the social gradient in alcohol-related mortality 

(153). Other explanations include residual confounding due to other factors associated with 

drinking and mortality (e.g. diet quality), and that social patterning of drinking style or pattern 

may play a role, although the evidence for this so far is mixed (148, 154-167). It is probable that 

each of these factors is each involved in the social patterning paradox, but their relative 

contributions are not known. Indeed, very little research addresses the social patterning 

paradox directly. A team at Liverpool John Moores University led by Bellis is currently 

investigating this paradox in the UK as part of an Alcohol Research UK flagship grant 

programme.  

3.3 Aims and objectives 

3.3.1 Overall aim of the thesis 

Identify and explain the missing units in England. 

3.3.2 Specific aims 

i. Quantify the extent of under-reporting. 

ii. Consider the implications of under-reporting for estimates of alcohol consumption. 

iii. Identify socio-demographic groups, drink types, and drinking habits/styles that are most 

strongly associated with under-reporting using mixed methods. 

iv. Explore the potential for under-estimation of alcoholic drinks to contribute to under-

reporting. 

v. Make public health and policy recommendations. 

3.3.3 Specific objectives (corresponding to aims) 

i. Estimate alcohol sales coverage using the most recent data available for England. 

ii. Revise alcohol consumption to align with alcohol sales and explore the effect on the 

prevalence of drinking above daily and weekly guidelines in different population groups. 

iii. Use a combination of qualitative interviews and analysis of existing survey data to 

identify socio-demographic and/or alcohol-related ‘risk factors’ for under-reporting of 

alcohol consumption. 
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iv. Conduct a face-to-face survey investigating estimation accuracy of a self-defined usual 

glass of wines and spirits 

v. Use the findings (from i, ii and iii) to produce two sets of recommendations. Public 

health recommendations will identify people more likely to under-report their 

consumption (and therefore at greater risk of harm than their reported consumption 

reflects). Policy recommendations will highlight any requirements for changes to survey 

methodology. 

3.4 Research questions and hypotheses 

This is a mixed-method thesis which uses a combination of analysis of existing data and 

primary data which were collected specifically for this thesis. After a prefacing chapter, the main 

empirical chapters of this thesis are split into two parts. The prefacing chapter quantifies the 

extent of under-reporting of alcohol consumption using the most recent sales data available. 

Part A is secondary analysis of national health and lifestyle survey data from the Health Survey 

for England and the General Lifestyle Survey. The two chapters which comprise Part A address 

objectives ‘ii’ and ‘iii’ in turn. Part B comprises two studies which are primary data specifically 

collected for this thesis. The two chapters which comprise Part B address objectives ‘iii’ and ‘iv’. 

3.4.1 Preface 

3.4.1.1 Research question 

What is the extent of under-reporting of alcohol consumption, and how has this varied over time 

and by drink type? 

3.4.1.2 Hypothesis 

Under-reporting will have increased as the proportion of off-trade alcohol sales increased since 

2000. Under-reporting will be greater for drinks which are not generally sold in volumes 

designed for serving as ‘a drink’ such as wines and spirits, and lower for drinks that are sold in 

individual bottles or cans, namely beer. 
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3.4.2 Part A 

3.4.2.1 Study one 

Research question: how is alcohol consumption affected if we account for 

under-reporting? 

3.4.2.1.1 Hypothesis 

Estimates of alcohol consumption will increase substantially if under-reporting is taken into 

account, and there is potential for some groups to be more affected than others. 

3.4.2.2 Study two 

Research question: Can socio-demographic and alcohol-related ‘risk factors’ for 

under-reporting be identified from a nationally-representative survey with 

extensive measures of drinking patterns? 

3.4.2.2.1 Hypothesis 

After adjustment for demographic and social factors, the level of alcohol consumption, types of 

alcohol consumed and drinking venue will be associated with differential reporting of alcohol 

consumption in a retrospective interview compared with a prospective diary. 

3.4.3 Part B 

3.4.3.1 Study three 

Research question: Which socio-demographic and alcohol-related ‘risk factors’ 

for under-reporting in surveys can be identified from qualitative interviews? 

3.4.3.1.1 Hypothesis 

As this is a qualitative study, a hypothesis was not formally tested. The interviews set out to 

explore the research question and to identify socio-demographic and/or alcohol related factors 

that may be linked to under-reporting of alcohol consumption. 
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3.4.3.2 Study four 

Research question: Do drinking adults know how many units of alcohol are in 

their ‘usual glass’ of alcoholic drinks? 

3.4.3.2.1 Hypothesis 

Participants will tend to under-estimate the amount of alcohol in their usual glass and the extent 

of this may vary by drink type and socio-demographic factors: for instance older participants 

who may not be aware of units will be more likely to under-estimate than younger participants 

who are more aware of units. 
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Chapter 4 Preface to Parts A and B: the missing 
units 

This chapter sets the scene for the research that is presented in Parts A and B. 

The missing units are calculated as equivalent to 44% of alcohol sales for Great 

Britain in 2010, equivalent to almost a bottle of wine per week for every adult 

aged 16 and over. Comparisons of survey and sales to explore trends in alcohol 

sales coverage over time show that there has been little change in coverage 

since the early 1990s, despite improvements to questionnaire design in recent 

years. The survey data also show that alcohol sales coverage varies 

considerably by drink type, with coverage highest for wine, and lowest for 

spirits; with less than one third of spirits sales accounted for by self-reported 

consumption. 
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4.1 Introduction 

Why does England experience the high levels of alcohol-related harm discussed in Chapter 1 

when we report we are a nation of sensible drinkers? The concept of the missing units as 

drinking which is not captured by social surveys, meaning that surveys grossly under-estimate 

actual alcohol consumption, was introduced in Chapter 1. In the literature review (Chapter 2) it 

was shown that the amount of alcohol that is ‘missing’ can be attributed to under-reporting 

(Table 2.1), of which many different forms take place in social surveys. Although these various 

types of under-reporting each have different aetiologies, and contribute to differing extents, only 

the overall combined effect on alcohol consumption estimates is currently known. It was also 

shown in the literature review that alcohol sales coverage is low in studies which have been 

conducted worldwide (Section 2.5.1). In this chapter, alcohol sales coverage is used to quantify 

the extent of under-reporting of alcohol consumption in England. Published studies have paid 

little attention to the variability in alcohol sales coverage. In this chapter, time trends are 

investigated, and the extent of the missing units is explored by the main (alcoholic) drink types: 

beer, wine, and spirits, to see if under-reporting is likely to vary by drink type. The findings from 

this chapter are used to inform analyses conducted and interpretation of results in Chapters 5-8. 

4.2 Research question 

What is the extent of under-reporting of alcohol consumption, and how has this varied over time 

and by drink type? 

4.3 Objective 

Estimate alcohol sales coverage using the most recent data available for England. 

4.4 Hypothesis 

Under-reporting will have increased as the proportion of off-trade alcohol sales increased since 

2000. Under-reporting will be greater for drinks which are not sold in volumes designed for 

serving as ‘a drink’ such as wines and spirits, and lower for drinks that are sold in individual 

bottles or cans, namely beer. 

4.5 Measuring alcohol consumption 

Estimates of alcohol consumption in the UK are available in several different measurements 

from a variety of research and industry sources (see Appendix F for a full list). There are 

measures of sales volume and value available from HM Revenue and Customs (HMRC) and 
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the British Beer and Pub Association (BBPA). There is a high degree of agreement between the 

BBPA and HMRC data (see Appendix G). According to the BBPA data for 1974-2009 (Figure 

2.1), alcohol sales (in litres per capita 15+) have fluctuated over the time period but have 

remained above 10 litres per capita since 2000. These data are available at a UK-level and 

country or region-specific data are not freely available (some commercial data are collected). 

While sales-type data are considered to be a reasonably accurate representation of alcohol 

consumption at a population level, they are quite limiting from a public health perspective as 

they do not reveal any information about consumption at an individual level or drinking patterns. 

However, alcohol sales per capita are published annually, and are available by drink type. 

As was mentioned in Chapter 1, it is essential to distinguish between alcohol sales per capita 

and alcohol consumption per capita, because unlike sales, consumption is measured using self-

reported data. Self-reported alcohol consumption was measured as average weekly units by the 

nationally-representative General Lifestyle Survey (GLF) in Great Britain until the survey ended 

in 2011. The GLF weekly alcohol consumption data are based on beverage-specific quantity-

frequency questions about drinking over the previous 12 months. This is an attempt to counter 

the fact that drinking is commonly not the same from week-to-week, and often follows a 

seasonal pattern as well. The GLF methodology is described in detail in Section 5.5.1. 

However, this method is liable to recall bias due to the long period of recollection (12 months), 

and as it asks about ‘usual’ drinking it is also open to participants making (favourable) 

generalisations about their alcohol consumption. Specific data about actual consumption – such 

as seven-day recall or a drinking diary – are preferable to data about ‘usual’ consumption, and 

often lead to higher alcohol consumption estimates (for a detailed discussion of survey 

methodology and questionnaire design, please see Section 2.6.5). In the Health Survey for 

England (HSE), information on the heaviest drinking day in the last week is collected using 

beverage-specific questions with drink size, and this is converted into alcohol units (see Section 

2.3) so that consumption can be compared to daily guidelines. For the HSE 2011, the GLF-style 

questions on drinking to calculate average weekly drinking, and a seven-day prospective 

drinking diary were included in addition to the heaviest day questions. The HSE methodology is 

described in detail in Section 5.5.2 and Section 6.5. 

4.6 Alcohol sales coverage in the UK 

It was stated in Chapter 1 that when alcohol sales data (such as those from HMRC) are 

compared with self-reported alcohol consumption (from social surveys) it is consistently found 

that reported consumption is less than total sales. The difference between the survey estimate 

of consumption and the sales estimate is the ‘missing units’. The GLF 2010 recorded self-

reported alcohol consumption as 11.5 alcohol units per week per adult in Britain aged 16+ (10). 
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This figure is an average across the whole adult population, regardless of drinking status. UK 

alcohol sales measured by HMRC in the financial year 2010/11 (the most recent year for which 

data are available), equivalent to 20.4 units a week for every adult (11). Alcohol consumption as 

a proportion of total sales – or ‘sales coverage’ - is 56%, with 44% of alcohol sales not 

accounted for. The equivalent of 8.9 units a week per adult is ‘missing’, see Figure 4.1 below, 

equivalent to a 750ml bottle of average strength (12% ABV) wine. It was shown in Table 2.1  

that the missing units can be wholly attributed to under-reporting. Therefore under-reporting of 

alcohol consumption is extensive and has considerable implications for public health, as 

described in Chapter 3.  

 

Figure 4.1: Schematic of the missing units 

The GLF data are weighted to account for non-response. The household response rate to the 

GLF 2010 was 72% (168). If unweighted data are used, mean reported average weekly alcohol 

consumption is equivalent to 11.4 units (10) (55.9% of alcohol sales). Hypothetically, if the 

discrepancy between reported consumption and alcohol sales was entirely due to non-

response, the 28% of non-responders would have to have consumed 44.1% of all the alcohol 

sold that year. This is equivalent to non-responders drinking on average 32 units of alcohol 

every week (Appendix H). Non-response is a classic explanation for low alcohol sales coverage 

but this shows that non-response is actually a weak justification for low alcohol sales coverage 

alone. Other explanations for low alcohol sales coverage must be considered. 

Reported alcohol 
consumption = 
11.5 units per 

week 

Missing units = 
8.9 units per 

week 

Alcohol sales = 
20.4 units per 

week 
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4.7 Time trends 

Not only is this problem extensive, but investigations conducted for this thesis show it is 

persistent too. Over time using these GLF (Great Britain) and HMRC (UK) measurements of 

drinking, alcohol sales coverage has been fairly stable (Figure 4.2). During this period there 

have been substantial changes in alcohol sales volume and value, the composition of alcohol 

sales and types of drink sold (see Section 0). Overall, alcohol sales coverage does not appear 

to have improved nor worsened with these changes, having remained between 50% and 60% 

over the two decades for which data are available. Other studies conducted in the UK using 

different data sources have found similar estimates for sales coverage of 40-60% (66, 74, 169). 

Although alcohol sales coverage overall does not appear to have varied, the relative 

contributions of the different causes of the missing units identified in Chapter 2 may still have 

varied greatly. The extent of this is not known, but given the variation in alcohol sales 

composition identified between 2000 and 2010, some changes would be expected. It is 

important to note that the improvement to alcohol sales coverage in 2006 was the result of a 

change in survey methodology, where the strength of wine was updated from 9% ABV to 12% 

ABV. This led to an increase of 33% points in the amount of wine that was reported consumed 

‘overnight’. If this change had not taken place, it is possible that sales coverage would have 

remained below 50% since 2005.  
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Figure 4.2: Time trends in alcohol sales coverage calculated through comparison of self-
reported consumption (GLF) and alcohol sales (HMRC) 

4.8 Sales coverage by drink type 

Both the HMRC sales data and the GLF self-reported consumption data are available by drink 

type. This means that coverage can be calculated separately for wine, beer and spirits. It was 

not possible to calculate coverage for sherry and alcopops as HMRC does not provide sales 

data for these drink types individually (the total for wine included ‘made wine’, fortified wines 

such as sherry and port, and ‘coolers’ up until 2001/2 only (170)). The GLF 2010 and the HMRC 

data for the financial year 2010/11 are used to calculate coverage by drink type in Table 4.1. 

For wine, coverage is high (66%). Coverage for beer and cider is moderate (56%). Coverage for 

spirits is low (33%). This variation in sales coverage by drink type is considerable and has not 

been explored previously. 
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Table 4.1: Sales coverage by drink type in 2010 

  Reported alcohol 
consumption per adult 16+ 

(GLF 2010) 

Alcohol sales per 
adult 16+ 

(HMRC 2010/11) 
Sales 

coverage 
n Weekly 

units 
Litres 
/year 

Units 
/week 

 

All drinks 13,238 11.47 10.59 20.37 56.3% 

       

Beer (normal) 13,268 4.77    

Beer (strong) 13,269 0.37    

Beer (all)  5.14 3.84 7.38  

Cider  * 0.95 1.83  

Beer + cider  5.14 4.79 9.21 55.8% 

Wine 13,264 4.50 3.53 6.79 66.3% 

Spirits 13,254 1.45 2.27 4.37 33.2% 

Sherry 13,267 0.14 †   

Alcopops 13,270 0.25 †   

* included in beer 
†not recorded 

4.9 Conclusion 

This chapter adds to what was found in Section 2.5.1 about changes in alcohol sales that 

alcohol sales coverage is - and has historically been - low using recent data for the UK. 

However, despite substantial changes in the composition of alcohol sales over the time period 

for which alcohol sales coverage was calculated, there seems to have been little change in the 

extent of under-reporting. However, if the recent changes to survey methodology had not taken 

place, alcohol sales coverage would probably have decreased in recent years. If further 

improvements to survey methodology are not sought, then survey estimates of alcohol 

consumption will be of decreasing validity as time goes on. 

Coverage varies by drink type, and is lowest for spirits. The exact reasons for this are not 

known. This could be due to survey participants’ reluctance to report drinking strong alcohol, or 

because it is difficult to know how much is consumed when drinking at home: drinks are not 

served in fixed measures and are usually larger than one unit (see Chapter 8). It could also be 

indicative of the reporting accuracy of spirit drinkers, or reflect the possibility that spirit drinkers 

may not be adequately represented in the survey sampling frame. The high coverage observed 

for wine could be due to the social acceptability of drinking wine – as part of a civilised occasion 

involving food - meaning it is more likely to be reported, or it could be indicative of the reporting 

accuracy of wine drinkers themselves. 
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Although several explanations for low coverage have been described in Table 2.1, it is unlikely 

that these explanations exceed the sum of the alcohol that is not captured in the HMRC sales 

data. As a result, the estimate of the missing units is likely to be conservative, and the missing 

units can be attributed to under-reporting of alcohol consumption. For 2010 in England, 43.5% 

of alcohol sold was not reported consumed, and the missing units amount to around a bottle of 

wine a week for every adult in the country. This thesis attributes the missing units to under-

reporting of alcohol consumption, where under-reporting is considered in a broad sense to 

include recall bias, accidental under-estimation, and selective reporting (see Chapter 2). Now 

that under-reporting of alcohol consumption has been understood and quantified, research can 

be conducted to examine the implications of under-reporting and to identify risk factors for 

under-reporting. 
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Chapter 5 PART A. Study one: revising estimates of 
alcohol consumption to account for under-reporting
  

Although a small number of recent studies have revised alcohol consumption to 

align consumption and sales data in order to improve understanding of the 

relationship between consumption and harm, none have done this in order to 

explain the effect on the proportions drinking above guidelines. This chapter 

presents revised estimates of the proportion of drinkers who may be drinking 

above weekly guidelines, and may be drinking more than the recommended 

daily limits or twice the daily limits on their heaviest drinking day in the last 

week. Overall in the revised scenarios, approximately 40% men and 30% 

women drank above the weekly guidelines, and 75% men and 80% women 

drank more than the daily limits on their heaviest drinking day in the last week. 

The revised scenarios represent a substantial increase in estimates of alcohol 

consumption and affect the proportion drinking above the drinking guidelines 

differentially.  
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5.1 Background to the study 

In Chapter 2 it was shown that the missing units can be attributed to under-reporting, and 

therefore that under-reporting of alcohol consumption is substantial, equivalent to over 40% of 

alcohol sales (Chapter 4). While it is clear that attempting to account for under-reporting would 

affect alcohol consumption estimates considerably, the precise nature of this effect is not 

known. The work presented in this chapter is the first study which has explored the effect of 

under-reporting on alcohol consumption above Department of Health drinking guidelines. 

However previous studies have been conducted which revise survey estimates of alcohol 

consumption in order to align reported consumption with sales data. 

Three studies have been published by a team in Canada which revise consumption to improve 

alcohol sales coverage using data from the USA, the first of which is largely methodological 

(122). The team modelled the distribution of alcohol consumption and compared the results 

from three distributions the authors selected on the criteria that they were unimodal, had a 

density with only one maximum, and could be used with right-skewed empirical data: gamma, 

log-normal and Weibull (122). The Weibull distribution was found to fit the data best, followed by 

the gamma distribution (122).  The authors state that there is ‘no straightforward way’ of shifting 

the data in a Weibull distribution and so they chose to use the gamma distribution for their three 

papers. The gamma distribution was used by this team to revise alcohol-attributable fractions 

(AAFs, which describe the extent to which a disease is caused by alcohol) for liver cirrhosis in 

the USA (122), population-attributable fractions (PAFs, which are similar to AAFs but are not 

necessarily for alcohol) for breast cancer, diabetes, and pancreatitis in countries worldwide 

(121), and potential years of life lost due to alcohol in the USA (123). These studies were 

published while the research in this thesis was on-going. 

A 2013 study by the alcohol team at the University of Sheffield used the method developed by 

the researchers in Canada to investigate the impact on gender- and age-specific AAFs for oral 

and pharyngeal cancers in Great Britain (48). This study was published online shortly after a 

version of the work in this chapter was accepted for publication. This study quantified sources of 

error in both the General Lifestyle Survey (GLF) survey data and the HM Revenue and Customs 

(HMRC) sales data and some of these estimates were used in Section 2.5.2. The advantage of 

using the gamma function in this way is that this allows for different levels of under-reporting 

based on alcohol consumption level. Previous studies reviewed in Section 2.6.7 have shown 

that the extent of under-reporting varies by consumption level, therefore this is a valuable 

approach. This chapter does not use the gamma distribution (the reasons for this are described 

in Section 5.8.2), but instead takes account of under-reporting varying by consumption level in a 

different way. 
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This chapter sets the scene for the following empirical chapters, reinforcing why research on 

under-reporting is important. The results presented are effectively a ‘worst case scenario’ of 

what alcohol consumption could actually be, and how different groups could be affected 

differently. In the absence of any clear data on the population distribution of under-reporting, 

three putative scenarios are presented and the results of each discussed in turn. 

5.2 Research question 

How is alcohol consumption affected if we account for under-reporting? 

5.3 Objectives 

Revise alcohol consumption to align with alcohol sales and explore the effect on the prevalence 

of drinking above daily and weekly guidelines in different population groups. 

5.4 Hypothesis 

Estimates of alcohol consumption will increase substantially if under-reporting is taken into 

account, and there is potential for some groups to be more affected than others. 

5.5 Data 

In this chapter, data from two nationally-representative surveys are used: the Health Survey for 

England (HSE) 2008, and the GLF 2008. The year 2008 was chosen because the most recent 

sales data available from HMRC for comparison were for the financial year 2008/09 until March 

2012, when data were published for 2009/10 and 2010/11. There is approximately a 15 month 

time lag between the end of data collection for a given year of the HSE, and the data being 

deposited in the UK Data Archive and made available for use. A similar time lag exists for the 

GLF. The analyses could have been conducted for the survey years 2009 or 2010, but the 

sample size of both these survey years was far smaller for the HSE, with 4,645 (171) and 8,420 

(172) adults interviewed respectively. 

5.5.1 The General Lifestyle Survey 

The GLF – formerly known as the General Household Survey – covered Great Britain, 

beginning in 1971 and conducted continuously as a cross-sectional survey until the survey 

ended in 2011 (173). There were breaks in the survey in 1997/8 and 1999/2000 when the 

survey was reviewed and re-developed, respectively (174). In 2005, the GLF adopted a 

longitudinal design, in which participants were interviewed for four consecutive years, with 

around one quarter of participants replaced each year (174). The 75% overlap between years 
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was intended to avoid high attrition rates (175). This brought the GLF in line with the EU Survey 

of Income and Living Conditions so that international comparisons could be drawn (175), and to 

enable statistically significant changes over time to be more detectable than in the previous 

repeated cross-sectional design (175). In June 2011 after a user consultation it was announced 

that the GLF would not continue in its current form in light of funding cuts in the NHS 

Information Centre, and the survey closed in January 2012 (173). 

5.5.1.1 Sampling 

The GLF was a nationally-representative survey of private households in Great Britain (175). 

From 2008 students who living in halls of residence were also included as residents of the 

household sampled even if they were not in situ at the time of the interview (175). A probability, 

stratified two-stage sampling design was used, with the small user postcode address file (PAF) 

used as the sampling frame (175). 

The primary sampling units (PSUs) were postcode sectors, and the secondary sampling units 

were addresses within those sectors (175). In 2000, a new stratification procedure was 

introduced to improve representativeness of the sample. Postcode sectors were allocated to 30 

major strata to cover regions of Great Britain, and then further stratified based on Census data 

on car ownership, occupational group, and proportion of pensioners. This led to a sampling 

frame of several hundred major strata, from which one PSU was selected each year (175). 

Selected PSUs were randomly allocated to a month of the year and formed the data collection 

requirement for one interviewer (175). 

The longitudinal format of the GLF since 2005 meant that participants remained in the sample 

for four years or waves (175). One quarter of the sample was replaced each year in a 

‘replication’, each of which was designed to be nationally-representative (175). Each year, one 

replication (the oldest) was dropped and a new one added, such that any two consecutive years 

had three of the same replications (175). Participants interviewed in replications in their first, 

second, or third wave were asked if they agreed to be interviewed the following year (175). If 

multiple-occupancy addresses in the PAF were identified by the interviewers visiting the 

addresses, up to three households were interviewed (175). If there were more than three 

households at the PAF, a sample was taken using a random selection table (175). The GLF 

aimed to interview every adult aged 16 and over at sampled addresses (175). 

5.5.1.2 Data collection 

Sampled addresses were sent an advance letter explaining the survey and stating that a trained 

interviewer would be coming to visit. Since 1994, the interview conducted was a face-to-face 

computer-assisted personal interview (CAPI) on a laptop computer (175). The household 



Chapter 5. PART A. Study one: revising alcohol consumption to account for under-reporting 

 

 

87 

 

questionnaire contained questions about household composition and relationships, housing, car 

ownership, consumer durables, migration, ethnicity, education, employment, income and 

pensions, leisure, health and health services, alcohol consumption, and cigarette smoking 

(176). 

Questions about alcohol consumption were first included in 1978 (176), and were included 

every two years from then until 1998 (174). After the 2000 review of the GLF, questions on 

drinking were included in 2000-2, 2005, 2006 and 2008 (174). Before 1988 these questions 

were asked only among those aged 16 and over, but since then 16 and 17 year olds were 

asked to complete a self-completion questionnaire (174). Average weekly alcohol consumption 

was measured periodically since 1986, in order to examine consumption in relation to the 

Department of Health’s weekly drinking guidelines (see Section 2.3) (174). Respondents were 

asked about quantity and frequency of consumption of normal strength beer, strong beer (>6% 

ABV), wine, spirits, fortified wines, and alcopops, in the last 12 months (174). A frequency 

multiplier was used to estimate the average weekly consumption over the course of the year 

(see Table 5.1).  

Table 5.1: Calculation of average weekly alcohol consumption from quantity-frequency in 
the last 12 months in the GLF (174) 

Drinking frequency Multiplying factor 

Almost every day 7.0 

5 or 6 days a week 5.5 

3 or 4 days a week 3.5 

Once or twice a week 1.5 

Once or twice a month 0.375 (1.5/4) 

Once every couple of months 0.115 (6/52) 

Once or twice a year 0.029 (1.5/52) 

 

With the introduction of daily recommended limits in 1995, questions about the maximum daily 

amount in the last week were also introduced in 1998 (174). These were similar to the heaviest 

drinking day in the last week in the HSE (see Section 5.5.2.2). The methods used to convert a 

glass of wine into units were updated in 2006. A ‘glass’ increased from 125ml to 170ml and the 

alcohol by volume (ABV) of wine was increased from 9% to 12%, resulting in a glass of wine 

which was previously one unit becoming equivalent to two units (174). The strength of beer was 

revised also (174). Questionnaire options for the size of a glass of wine were introduced in 2008 

(174). 
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On occasions where it was not possible to contact a household member to take part in the 

survey, a proxy interview was conducted with a close household member (175). In the proxy 

interviews, some questions on topics such as smoking, drinking, education, health, and family 

information were excluded (175). Since 2000, proxy interviews were converted to full Computer 

Assisted Telephone Interviews by interviewers at a central unit (175). The proxy participant was 

re-contacted by telephone to obtain answers to questions not included in the proxy CAPI (175). 

5.5.1.3 Weighting 

The GLF was weighted using a two-step approach in order to compensate for non-response 

and attrition (once the longitudinal component was introduced in 2005), and to match the 

sample distribution to the population distribution (177). 

Non-response and attrition were weighted for by giving each participant a weight so that they 

represented any non-responders similar to themselves (177). The 2001 Census was linked to 

the sampled addresses for social surveys including the GLF which allowed Census information 

to be used to model the types of household that were under-represented in the survey (177). 

Household variables used were region, number of rooms, household size, number of adults, 

accommodation type, adults not employed, number of pensioners, and sex of the household 

reference person (177). Attrition was weighted for by investigating the characteristics of non-

responders at previous waves of the survey when they did respond (177). Logistic regression 

was used to identify demographic and socio-economic predictors of attrition which were then 

used to weight the participants to the most recent survey wave (177). The population 

distribution was matched using mid-year population estimates for private households for sex, 

age category, and region (177). This population-based weighting provided an adjustment to the 

non-response weight (177). 

5.5.1.4 The 2008 survey 

In 2008, 684 minor strata from the previous year were rolled forward in the longitudinal design 

(175). 192 pseudo wave four strata were replaced, and an additional 36 added, leading to a 

total of 912 minor strata for 2008 from each of which one PSU was selected (175). In total, 

12,358 addresses were selected as the survey sample (175). Of this, 741 addresses were 

either ineligible (e.g. demolished or used solely for business purposes) or not traced, and 

11,617 were eligible (175). There were 11,700 households at the 11,617 eligible addresses 

(some addresses in the PAF contain more than one household) (175). 

The proportion of households in which at least some household members were contacted by 

the interviewer – known as the contact rate - was 95% (175). Of households selected for 

interview, 18% did not wish to take part (175). If only complete interviews for the whole 
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household are considered, the response rate was 61% (7,164 interviews) (175). Since the 

survey began in 1971, the GLF also calculated a ‘middle’ response rate in order to measure 

response over time. This took households where full interviews took place, and also households 

where only partial interviews took place but information is not missing altogether for any of the 

family members (175). For 2008, this middle response rate was 73% (175). This response rate 

was highest in South East England (77%) and lowest in London (63%), and was similar to 

recent years of the GLF (175). In total, 8,729 households were interviewed, containing 16,407 

adults aged 16 and over (52% women) (175). 

Significant predictors of attrition (loss of respondents from previous waves) in the GLF 2008 

based on responses in the GLF 2007 were survey wave (1-4), accommodation type, area 

classification of regional neighbourhoods, age and ethnicity of household reference person, 

qualifications and longstanding illness (175). These characteristics were used to calculate the 

non-response weights for the GLF 2008. Households that were buying with a mortgage, with 

only one person, with four or more adults, and with no access to a car or light van were slightly 

under-represented in the survey sample (175). Households which were owned outright, with a 

married couple and no children, or with two adults were slightly over-represented in the survey 

sample (175). This was adjusted in the weighting to make the sample representative of private 

households in Great Britain. 

Participants interviewed in replications that were in wave one, two, or three in 2008 were asked 

to be re-interviewed the following year (175). The majority (84%) agreed to be interviewed, and 

3% declined. Of the remainder, the majority were proxy interviews (175). 

5.5.1.5 Outcome measures 

Adults aged 18 and over answered questions about alcohol consumption in the face-to-face 

CAPI conducted by a trained interviewer. Young adults aged 16 and 17 answered questions 

about alcohol in a self-completion booklet (see Section 5.5.1.2). Information was collected on 

average weekly alcohol consumption based on consumption of different drink types in the 

previous 12 months, frequency of drinking in the last week, and maximum daily amount drunk in 

the last week (174). In this chapter average weekly alcohol consumption in units is used, with 

reference to the Department of Health’s weekly drinking guidelines from 1987 (see Section 2.3). 

5.5.1.6 Key risk factors 

Detailed socio-demographic information was collected in the survey interview. Key socio-

demographic factors known to be risk or protective factors for alcohol consumption were 

selected for the analyses in this chapter. These were sex, age, region, and equivalised 
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household income quintile (although Index of Multiple Deprivation (IMD) was used in the HSE 

2008 analyses, IMD was not available for the GLF dataset). 

5.5.2 The Health Survey for England 

The HSE is a series of annual cross-sectional surveys which began in 1991, representative of 

the adult population aged 16 and over living in private households in England (178). The HSE 

has been commissioned by the NHS Information Centre for health and social care since April 

2005, and before then it was commissioned by the Department of Health (179). Since 1994 the 

HSE has been designed and conducted by the Joint Health Surveys Unit of the National Centre 

for Social Research and the UCL Research Department of Epidemiology and Public Health 

(179). 

5.5.2.1 Sampling 

The HSE sampling strategy is not dissimilar to the GLF. The core sample was designed to be 

nationally representative of adults living in private households in England. Adults who live in 

institutions – such as University students, prisoners, the military, and people in residential care 

– are therefore excluded (179). The survey used a multi-stage stratified probability sampling 

design (179). The sampling frame for the survey was the small user PAF which covers over 

99% of addresses in England (179). From the PAF, a random sample of PSUs based on 

postcode sectors was selected. Where a postcode sector contains fewer than 500 PAF 

addresses, these sectors were combined with an adjacent sector to form a PSU to avoid 

clustering of sampled addresses (179). To ensure the sampling is representative, it was 

stratified by the proportion of households in the 2001 Census with a head of household in a 

non-manual occupation, by local authority. PSUs were selected by sampling from this list at 

fixed intervals from a random starting point (179). 

Selected PSUs were allocated a month of the year for data to be collected so that the data 

collection took place year-round. Within each of the selected PSUs, a random sample of 

addresses was selected from the PAF (179). At each address, all adults aged 16 and over were 

selected for the interview (up to a maximum of 10 adults), and up to two children.  

5.5.2.2 Data collection 

As in the GLF, each sampled address was sent an advance letter explaining the survey before 

an interviewer sought permission to interview (179). Data collection involved a face-to-face 

CAPI conducted by a specially trained interviewer (179). At eligible and co-operating 

households, information was collected at both household and individual level. The household 

questionnaire was conducted with the ‘household reference person’ and collected information 

on household size, composition and relationships, accommodation tenure and number of 
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bedrooms, economic status/occupation of household reference person, household income, 

smoking in the household, type of dwelling and area, and car ownership (179). The individual 

questionnaire conducted with all adults contained questions on general health and illness, fruit 

and vegetable consumption, physical activity, smoking, drinking in the past week, economic 

status/occupation and educational attainment, ethnicity, height and weight, and consent to 

linkage to NHS Central Register and Hospital Episodes Statistics (179). 

In addition to the CAPI, there was a self-completion booklet for adults aged 18 and over about 

general health recently and on that day, and a similar booklet for young adults aged 16 and 17  

which additionally contained questions about smoking and drinking alcohol (179). This is similar 

to the GLF booklet used for smoking and drinking in young adults, although the HSE booklet is 

more detailed. The interviewers had the option of using the booklet for 16 and 17 year olds with 

18-24 year olds if they felt it would be difficult for the participant to answer the questions in the 

interview with family members present (179). 

The HSE has collected information on adult alcohol consumption as part of the core survey 

interview since the survey began in 1991. The drinking questionnaire was revised between 

1998 and 2003 to reflect the shift in Department of Health drinking recommendations from 

weekly drinking guidelines to daily recommended limits (180), with questions on weekly 

consumption being replaced by those on daily consumption; specifically, the heaviest drinking 

day in the last week. Number of drinking days in the week prior to the CAPI was also collected. 

Similar to the changes in the GLF, further revisions to the questionnaire took place in 2006 to 

account for the increase in the alcoholic strength (ABV) of wine and beer. In 2007 the 

questionnaire was amended to take wine glass size into consideration also, with options of 

125ml, 175ml and 250ml replacing the assumption that glasses of wine were 125ml (180). 

5.5.2.3 Weighting 

The sample was weighted in order to match the general population. There were several stages 

of weighting in order to calculate the interview weight used in the analyses in this chapter. 

Firstly, dwelling selection weights were calculated to account for the small proportion (1%) of 

addresses in the PAF that contain more than one dwelling (179). Next, household selection 

weights were calculated for the small proportion of addresses in the PAF that contain more than 

one household (179). These two weights ensured that addresses containing more than one 

dwelling and/or household were not under-represented in the sample. Calibration weights were 

calculated to match the distribution of participants interviewed to mid-year population estimates 

for 2007 on sex, age and region (179). This adjusted for household non-response varying by 

these factors. Finally, a non-response weight was calculated for individual adults in co-operating 
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households who did not respond using a logistic regression model. The four weights together 

were combined to form an interview weight (179).  

5.5.2.4 The 2008 survey 

The 2008 survey was the 18
th
 survey, and as with previous surveys asked participants a set of 

core questions, with modules of additional questions on topics which change from year-to-year. 

The focus of the additional modules of the 2008 survey was physical activity and fitness, with 

some of the associated additional modules completed among a sub-sample only (179). 

Questions on drinking in the past week form part of the core survey and therefore were included 

every year (179). 

For the core sample, 16,056 addresses were selected at random in 1,176 PSUs/postcode 

sectors. 11.3% of selected addresses did not contain private households when visited by 

interviewers and were therefore excluded (179). Of all the households sampled, 64% (9,191) 

participated in at least some parts of the HSE 2008 (179). All the eligible adults and children in 

the household participated in 53% of sampled households (179). Among the estimated total 

number of adults in sampled households (estimated because the number of adults in 

households which did not co-operate is not known), the proportion interviewed was 58% (179). 

Response to the interview was higher among women than men (61% and 55% respectively) 

(179). Household response also varied by region - with 78% households in the North East 

responding compared with 54% in London - and by type of dwelling, with 68% detached 

households compared with 54% flats on the fourth floor or above responding (179). Households 

in which at least one adult was interviewed are known as co-operating households (179). 

Among co-operating households where at least one person was interviewed, the overall 

response rate was higher (88%), and the same pattern was observed for gender; with 92% 

women compared with 83% men in co-operating households responding to the interview (179). 

The response rate was higher in the final quarter of the year (68%, compared with 63% on 

average for the first three quarters), during which period a £5 gift voucher was included with the 

initial advance letter (179). In total, 15,102 adults were interviewed (179). 

Compared with the Office for National Statistics mid-year population estimates, men were 

under-represented relative to women (45% men in the HSE compared with 49% in the mid-year 

population estimates) (179). By age group there were some slight differences between the 

survey and population estimates. Men under 35 were under-represented in the survey, and men 

over 55 were over-represented (179). Women aged under 25 were under-represented, and 

women over 65 were over-represented (179). As a result, survey interview weights were created 

to account for household selection and household and individual (within household) non-

response (179). 
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5.5.2.5 Outcome measures 

Adults aged 18 and over answered questions about alcohol consumption in the face-to-face 

CAPI conducted by a trained interviewer (180). As in the GLF 2008, young adults aged 16 and 

17 answered questions about alcohol in a self-completion booklet (detailed in Section 5.5.2.2) 

(180). Information was collected on drinking frequency in the last year, as well as detailed 

information on alcohol consumption in the past week. This included number of drinking days in 

the last week, and - among those who drank in the last week – quantity of different types of 

alcohol drunk on the heaviest drinking day (180). In this chapter the total number of units 

consumed on the heaviest drinking day in the last week is used, with reference to the 

Department of Health drinking guidelines (see Section 2.3). 

5.5.2.6 Key risk factors 

As part of the main survey interview detailed socio-demographic information was collected. Key 

socio-demographic factors known to be risk or protective factors for alcohol consumption were 

selected for the analyses in this chapter. These were sex, age, region, equivalised household 

income quintile, and IMD 2007 quintile. 

5.6 Methods 

5.6.1 Revising alcohol consumption 

As it has been shown that the missing units can be attributed wholly to under-reporting (Section 

2.5.2), this chapter considers the implications of under-reporting to this extent for drinking above 

Department of Health drinking guidelines for England. Three drinking guidelines were used: 

i. Drinking more than the weekly guidelines of 21 units for men and 14 units for women 

(the official drinking guideline from 1987-1995 (17)), also known as ‘hazardous 

drinking’. 

ii. Drinking more than the upper threshold of the recommended daily limit of no more than 

four units for men or three units for women on the heaviest drinking day in the last week 

(17). 

iii. Drinking more than twice the recommended daily limits in one session: more than eight 

units for men or more than six units for women. This was the Department of Health in 

England’s definition of binge drinking (18). 

The GLF was used to explore weekly (hazardous) drinking, and the HSE was used to explore 

drinking above the upper threshold of the recommended daily limits, or twice the daily limits, on 

the heaviest drinking day in the last week. It would have been possible to use the GLF for the 

heaviest drinking day analyses, but the HSE was selected instead due to its more detailed 
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socio-demographic information (such as IMD). As both the HSE and GLF were nationally-

representative, this does not have any impact on the results. 

The HSE analyses concern drinking that took place in the last week only. Participants who do 

not drink alcohol - or who do drink alcohol but did not drink in the past week - are assumed not 

to have under-reported their consumption. Similarly, the GLF analyses concern drinking in an 

‘average’ week (based on consumption in the previous 12 months), and where participants do 

not drink alcohol, they too are assumed not to have under-reported their consumption. Previous 

studies have identified that self-reported non-drinkers in longitudinal studies have reported 

drinking alcohol at previous survey waves (181, 182) and that abstainer categories are 

problematic (145), however assessing misclassification of self-reported non-drinkers who 

actually do drink alcohol was beyond the scope of this chapter, and indeed this thesis. 

Reported alcohol consumption in the GLF was 12.2 units per week per adult aged 16 and over 

(174). Alcohol sales for the financial year 2008/9 were equivalent to 20.5 units per week per 

adult aged 16 and over (170), meaning that sales coverage for 2008 was 60%. The difference 

between reported consumption and sales can be attributed to under-reporting (see Section 

2.5.2). Alcohol consumption in the GLF 2008 and HSE 2008 was revised to account for under-

reporting to this extent, such that the total per capita alcohol consumption aligned with total per 

capita sales. This was done in three putative scenarios. Scenario one assumes an equal 

proportion
1
 of under-reporting among all drinkers based on comparison of GLF with HMRC 

sales data (see Section 4.6). Scenario two assumes that heavy drinkers under-report 

proportionally more than light drinkers, based on the GLF/HMRC comparison and findings that 

recall accuracy is lower among heavier drinkers (see Section 2.6.7) (135, 136). On the advice of 

a senior statistician, Professor Allan Hackshaw at the UCL Cancer Institute, consumption tertiles 

were selected and attributed different levels of under-reporting. For scenario three, alcohol 

consumption as a proportion of alcohol sales was calculated by drink type using the GLF/HMRC 

comparison by drink type, as coverage varies greatly by drink type (see Section 4.8).  A 

multiplier was created based on a participant’s drink type on their heaviest drinking day in the 

last week. In the HSE this means that heaviest day consumption is revised with respect to 

heaviest day drink type, but in the GLF heaviest day drink type is used as an indicator of a 

participant’s ‘preferred’ drink type. Where a participant drank a combination of drink types on 

their heaviest drinking day in the last week their consumption was revised using the global 

multiplier, which is the same as scenario 1. The three under-reporting scenarios created are 

summarised in Table 5.2. The scenarios were generated using the relevant multiplier so that 

alcohol consumption was revised with the aim of matching alcohol sales. Average weekly 

alcohol intake or heaviest drinking day in the last week was revised accordingly. 

                                                      
1
 Such that 3.00 reported units become 4.98 units, 6.00 reported units become 9.96, 9.00 

reported units become 14.94 units, for example. 
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Table 5.2: Description of three under-reporting scenarios 

Scenario Under-reporting 
level(s) assigned 

Multiplying 
factor 

GLF HSE 

1 Proportionate 
under-
reporting 

40% globally x1.66 N=12,490 N=9,608 

2 Under-
reporting 
varying 
by 
consumption 
level 

Alcohol 
consumption split 
into tertiles: 
T1 (lightest) = 20% 
T2 (middle) = 40% 
T3 (heaviest) = 
60% 

 
T1: x1.25 
T2: x1.67 
T3: x2.5 

Average weekly 
drinking: 
T1 = consumed 
0.1-1.5 units 
T2 = 1.5-12.0 
units 
T3 12.0-289.0 
units 

Heaviest 
drinking day in 
the last week: 
T1 = 
consumed 0.1-
3.0 units 
T2 = 3.0-6.0 
units 
T3 = 6.0-82.0 
units 

3 Under-
reporting 
varying 
by drink type 

Globally (mixed 
drinks) = 40% 
Beer/cider only = 
49% 
Wine only = 22% 
Spirits only = 60% 

Globally = 
x1.66 
Beer/cider 
= x1.97 
Wine = 
x1.27 
Spirits = 
x2.47 

Proportion of 
participants in 
each group 
(n=9,256*): 
Global = 19% 
Beer/cider = 
31% 
Wine = 37% 
Spirits = 13% 

Proportion of 
participants in 
each group 
(n=9,608): 
Global = 21% 
Beer/cider = 
31% 
Wine = 36% 
Spirits = 12% 

*Plus a further 3,234 drinking adults who either did not drink in the last week or did not report 
their heaviest drinking day in the last week whose weekly consumption was revised using the 
global multiplier. Final proportions were equivalent to 40% global method, 23% beer, 27% wine, 
9% spirits. 
Footnote to table: under-reporting levels were assigned based on comparisons between 

reported consumption and sales for 2008, in a similar way to Table 4.1. 

5.6.2 Statistical analyses 

The three under-reporting scenarios described in Table 5.2 were created in each of the two 

datasets. For each scenario and in the original survey - and stratified by gender due to the 

different guidelines for men and women - binary variables were created to designate whether a 

participant was above each of the three drinking guidelines; weekly, daily, and twice the daily 

limits. Each of the gender-specific variables was subsequently combined into one binary 

variable for both men and women. Participants who had not drunk alcohol were excluded from 

further analyses. Mean average weekly alcohol consumption and mean heaviest drinking day in 

the last week were calculated for the original surveys and each of the three revised scenarios. 

Multivariate logistic regression was used to estimate the odds of drinking more than each of the 

three guidelines (weekly, daily, and twice the daily) in the original surveys and each of the three 

revised scenarios, controlling for sex, age, region, equivalised household income quintile, and 

IMD 2007 quintile (HSE only). As with the descriptive statistics, income and deprivation were 

investigated in quintiles. However, in the multivariate analysis, age was included as a 
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continuous variable in order to retain power while adjusting for age as a confounder when 

considering the other socio-economic factors. The reference categories used for the categorical 

variables were the North East for region, lowest income quintile, and least deprived quintile. 

These covariates were selected a priori because they are known risk or protective factors for 

alcohol consumption.  All odds ratios presented are controlling for each of the other factors in 

the table and are also adjusted for complex survey design, as appropriate. All statistical 

analyses were completed in Stata version 12 (StataCorp, College Station, TX). 

5.7 Results 

5.7.1 Descriptive statistics 

5.7.1.1 Mean consumption 

5.7.1.1.1 Mean weekly alcohol intake in original survey and revised scenarios 

Average weekly alcohol consumption was available for 12,490 adults (54% women) in England 

in the GLF 2008, from a total of 14,041 adults aged 16+ in England in the sample. Due to the 

multipliers used, each of the three revisions affects alcohol consumption estimates substantially 

for both men and women. Mean weekly alcohol consumption was particularly high in scenario 

two. If total mean weekly alcohol consumption is compared with sales, alcohol sales were 

exceeded by around 50% in scenario two. The tertiles used in scenario two led to an over-

estimate of alcohol consumption, so the results from this scenario in particular must be treated 

with caution. Generally, the trends observed in the original survey were replicated in each of the 

revised scenarios. Higher weekly consumption was observed in middle aged adults compared 

with younger adults and older adults. Higher weekly consumption was also observed in the 

Northern regions of England compared with the Midlands and the South. A gradient was 

observed for income; with participants in higher-income households having higher weekly 

consumption than those in lower-income households. Mean weekly alcohol intake in the original 

survey and each of the three revised scenarios is shown in Table 5.3. 
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Table 5.3: Mean weekly alcohol consumption (units) among drinking adults in the GLF 2008 and three revised scenarios accounting for under-reporting, 
by sex, age, region and income. 

 Men Women 

 Original GLF 
2008 

Scenario 
1 

Scenario 
2 

Scenario 
3 

Weighted base 
('000s) 

Original GLF 
2008 

Scenario 
1 

Scenario 
2 

Scenario 
3 

Weighted base 
('000s) 

Total 16.9 28.0 40.5 29.4                    16,800  8.6 14.3 19.9 13.3                    19,300  

Age (10 year bands)          
16-24 16.7 27.7 39.9 29.8                      2,048  10.7 17.7 25.0 16.8                      2,256  

25-34 15.8 26.2 37.5 27.4                      2,510  8.5 14.2 19.3 13.1                      2,894  
35-44 17.3 28.7 41.4 30.1                      3,298  10.3 17.1 23.8 15.5                      3,799  
45-54 19.2 31.9 46.6 33.9                      2,852  9.6 16.0 22.2 14.8                      3,253  
55-64 18.5 30.7 44.7 32.1                      2,712  8.9 14.8 20.6 13.8                      2,827  
65-74 16.3 27.1 39.2 27.8                      1,904  6.6 10.9 15.1 10.4                      2,116  

75+ 10.9 18.1 25.8 18.5                      1,444  3.8 6.3 8.4 6.2                      2,131  
Region*           

North East 18.4 30.5 44.3 32.6                         769  10.7 17.7 25.1 16.7                         927  
North West 17.4 28.9 41.9 30.9                      2,291  10.1 16.8 23.4 16.4                      2,615  

Yorkshire & Humber 20.2 33.6 49.0 36.0                      1,782  10.2 17.0 23.8 15.8                      2,017  
East Midlands 15.6 25.9 37.4 27.1                      1,545  8.7 14.4 19.8 13.6                      1,663  

West Midlands 15.2 25.2 36.2 27.2                      1,812  7.0 11.6 15.7 10.7                      2,115  
East of England 16.1 26.7 38.4 27.6                      2,033  6.9 11.5 15.4 10.5                      2,163  

London 15.4 25.5 37.3 26.1                      2,052  8.0 13.3 18.7 12.1                      2,634  
South East 16.8 28.0 40.3 29.0                      2,764  8.5 14.2 19.4 12.8                      3,101  

South West 17.6 29.2 42.1 30.1                      1,703  8.8 14.6 20.6 13.4                      2,023  
Income quintile           

1 (lowest) 14.0 23.3 33.7 25.4                      2,173  6.0 10.0 13.9 10.0                      3,268  
2 12.9 21.5 30.8 23.3                      2,590  6.3 10.4 14.1 10.2                      3,276  
3 16.4 27.3 39.4 29.0                      3,200  8.1 13.4 18.5 12.8                      3,810  
4 18.0 29.9 43.2 31.2                      3,681  9.5 15.7 21.7 14.4                      3,781  

5 (highest) 20.8 34.5 50.2 35.1                      3,900  12.2 20.3 28.5 18.2                      3,647  

* Government office region. Footnote to table: scenario 1 = proportionate under-reporting, scenario 2 = consumption level, scenario 3 = drink type  
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5.7.1.1.2  Mean heaviest drinking day in the last week in original survey and 

revised scenarios 

Heaviest drinking day in the last week was available for 9,608 adults (50% women) in the HSE 

2008. This is 99.3% of respondents who reported drinking alcohol in the last week, from a total 

of 15,102 adults aged 16+ in the sample. Again, alcohol consumption was affected substantially 

in each of the three revised scenarios. For the reasons explained previously (Section 5.7.1.1.1), 

particular caution needs to be taken interpreting scenario two as this scenario over-estimated 

alcohol consumption. As was observed for weekly consumption, similar patterns were observed 

in the original survey and the revised scenarios. However the nature of these patterns was 

slightly different. Mean alcohol consumption on the heaviest drinking day was greatest among 

those aged under 35, and was lowest in the oldest adults. The most alcohol was drunk on the 

heaviest drinking day among those living in the North of England. The relationship between 

heaviest day and income appears to be J-shaped; the poorest quintile consumed more alcohol 

than the second and third quintile, while the fourth and fifth quintile consumed more alcohol than 

the third. Among men, the richest two quintiles drank the most, while among women the poorest 

quintile drank slightly more. By deprivation, a gradient emerged whereby those in the most 

deprived area quintile drank the most on the heaviest drinking day, and the least deprived area 

quintile drank the least. Mean heaviest drinking day in the last week by sex, age, region, income 

and deprivation is shown in Table 5.4. 
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Table 5.4: Mean alcohol consumption on heaviest drinking day in the last week (units) among adults who drank in the last week in the HSE 2008 and 
three revised scenarios accounting for under-reporting, by sex, age, region, income and deprivation. 

 Men Women 
 HSE 2008 Scenario 1 Scenario 2 Scenario 3 Weighted base HSE 2008 Scenario 1 Scenario 2 Scenario 3 Weighted base 
Total                 8.1                  13.4                  18.4                  14.5                             9,152                  5.3                    8.8                  11.1                    8.6                             9,423  
Age (10 year bands)           

16-24               11.8                  19.6                  28.3                  21.8                             1,137                  8.1                  13.4                  18.7                  14.4                             1,091  
25-34               10.0                  16.7                  23.6                  17.9                             1,213                  6.5                  10.7                  14.3                  10.6                             1,216  
35-44                 8.8                  14.6                  20.4                  15.9                             1,416                  5.6                    9.4                  12.1                    9.1                             1,433  
45-54                 8.0                  13.2                  18.2                  14.3                             1,211                  5.1                    8.5                  10.5                    8.0                             1,233  
55-64                 6.1                  10.1                  13.1                  10.8                             1,087                  4.4                    7.3                    8.6                    6.8                             1,124  
65-74                 5.2                    8.6                  10.7                    9.1                                726                  2.8                    4.7                    4.7                    4.4                                800  

75+                 3.2                    5.2                    5.6                    5.5                                540                  2.3                    3.9                    3.7                    3.7                                785  
Region*           

North East               11.2                  18.5                  26.6                  20.6                                481                  6.3                  10.5                  14.0                  11.2                                474  
North West                 9.2                  15.3                  21.5                  16.6                             1,212                  6.1                  10.1                  13.2                  10.0                             1,309  

Yorkshire & Humber                 8.3                  13.8                  19.2                  15.2                                896                  5.7                    9.5                  12.4                    9.5                                990  
East Midlands                 7.7                  12.8                  17.6                  13.8                                795                  5.1                    8.5                  10.8                    8.3                                814  

West Midlands                 7.8                  13.0                  17.8                  14.3                                954                  5.0                    8.3                  10.4                    8.1                                997  
East of England                 7.5                  12.4                  16.8                  13.2                             1,044                  5.0                    8.4                  10.5                    8.2                             1,027  

London                 7.8                  12.9                  17.7                  14.0                             1,341                  4.8                    8.0                    9.9                    7.9                             1,318  
South East Coast                 6.8                  11.3                  15.2                  11.8                                755                  4.8                    7.9                    9.6                    7.3                                775  

South Central                 7.3                  12.1                  16.4                  13.0                                757                  4.9                    8.2                  10.1                    7.8                                754  
South West                 7.7                  12.8                  17.4                  13.8                                917                  5.0                    8.2                  10.3                    7.7                                967  

Equivalised household income 
quintile 

          

1 (lowest)                 8.5                  14.1                  19.6                  15.9                             1,240                  5.8                    9.6                  12.7                  10.2                             1,465  
2                 7.0                  11.6                  15.6                  12.9                             1,436                  5.5                    9.2                  11.9                    9.5                             1,589  
3                 7.6                  12.6                  17.2                  13.8                             1,469                  5.2                    8.7                  10.9                    8.4                             1,499  
4                 8.9                  14.8                  20.6                  15.8                             1,597                  5.3                    8.7                  11.0                    8.4                             1,530  

5 (highest)                 8.8                  14.6                  20.3                  15.2                             1,669                  5.4                    9.0                  11.3                    8.3                             1,474  
IMD quintile           

1 (least deprived)                  7.6                  12.6                  17.1                  13.1                             1,930                  4.7                    7.8                    9.6                    7.2                             2,007  
2                 7.7                  12.8                  17.6                  13.7                             1,772                  5.3                    8.8                  11.2                    8.3                             1,795  
3                 8.0                  13.3                  18.3                  14.3                             1,802                  5.1                    8.4                  10.5                    8.2                             1,870  
4                 8.6                  14.2                  19.8                  15.8                             1,824                  5.6                    9.2                  11.9                    9.3                             1,877  

5 (most deprived)                 8.7                  14.5                  20.1                  16.3                             1,824                  6.1                  10.2                  13.5                  10.8                             1,874  

* Strategic Health Authority region. Footnote to table: scenario 1 = proportionate under-reporting, scenario 2 = consumption level, scenario 3 = drink type  
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5.7.1.2 Drinking with reference to Department of Health drinking guidelines 

5.7.1.2.1 Drinking more than the weekly limits (>21/14 units) 

The estimated proportions of adults drinking more than the weekly guidelines in an average 

week (based on their consumption in the previous 12 months) in the original GLF and the three 

revised scenarios are shown in Table 5.5. In the original GLF, approximately 30% men and 20% 

women drank above these guidelines. In the revised scenarios, these estimates increased by 

more than 10% points, to over 40% of men and 30% of women. 

5.7.1.2.1.1 Age 

Among men, the percentage increase in each age group in the revised scenarios was between 

10-20% points, such that over half of 45-54 year olds drank above the weekly limits in all three 

scenarios. Among women, the increase in the proportion drinking above the weekly guidelines 

was around 10% points (identical in scenarios one and two), except for among the youngest 

and oldest age groups, who experienced a smaller increase of less than 10% points.  

5.7.1.2.1.2 Region 

The estimated prevalence drinking above the weekly limits increased in men by between 10-

20% points in the revised scenarios in most regions. In the North East, North West, Yorkshire & 

Humber and the East Midlands, the estimated prevalence of drinking above the weekly 

guidelines among men was close to 50% in all three revised scenarios. Among women, the 

estimated prevalence of drinking more than the weekly guidelines increased by between 10-

20% points in most regions in scenarios one and two. In the North East, North West, and 

Yorkshire & The Humber over one-third of women drank above the weekly limits in all three 

scenarios. 

5.7.1.2.1.3 Income 

Among men, there was little pattern in the increase in the estimated prevalence of drinking 

above the weekly limits, with the revised scenarios leading to a 10-20% point increase in most 

groups. In the highest income quintile, the estimated prevalence of drinking more than the 

weekly limits among men was between 55 and 60% in the three revised scenarios. In women, 

the lowest two income quintiles experienced a smaller increase of less than 10% points, and 

most of the higher income quintiles experienced an increase of between 10-20% points. In the 

highest quintile, the estimated prevalence of drinking more than the weekly limits in women was 

around 45% in all three scenarios.  
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Table 5.5: Proportion of drinkers who drank above the weekly guidelines (>21/14 units) in an average week in the GLF 2008 and three revised scenarios 
accounting for under-reporting, by age, region and income. 

 
Men Women 

 
GLF 2008 Scenario 1 Scenario 2 Scenario 3 weighted base ('000s) GLF 2008 Scenario 1 Scenario 2 Scenario 3 weighted base ('000s) 

 
% >21/14 % >21/14 % >21/14 % >21/14 

 
% >21/14 % >21/14 % >21/14 % >21/14 

 Total 28 43 44 43                       16,800  21 32 32 30                   19,300  
Age (10 year bands) 

          16-24 27 40 41 42                         2,048  25 35 35 33                     2,256  
25-34 25 42 43 42                         2,510  20 35 35 31                     2,894  
35-44 30 45 46 44                         3,298  24 37 37 33                     3,799  
45-54 33 49 50 49                         2,852  25 37 37 36                     3,253  
55-64 31 46 48 46                         2,712  22 32 32 29                     2,827  
65-74 27 42 42 40                         1,904  16 25 25 25                     2,116  

75+ 19 31 32 29                         1,444  9 15 15 16                     2,131  
Region* 

          North East 30 45 47 47                            769  25 39 39 36                        927  
North West 31 44 46 46                         2,291  25 39 39 36                     2,615  

Yorkshire & Humber 32 47 48 49                         1,782  25 35 35 34                     2,017  
East Midlands 27 46 47 46                         1,545  19 32 32 29                     1,663  
West Midlands 25 42 42 42                         1,812  17 27 27 26                     2,115  

East of England 25 42 42 39                         2,033  17 28 28 26                     2,163  
London 26 39 40 38                         2,052  19 28 28 26                     2,634  

South East 29 42 45 41                         2,764  20 32 32 29                     3,101  
South West 33 44 45 44                         1,703  23 31 31 30                     2,023  

Gross household income quintile 
          1 (lowest) 22 33 33 33                         2,173  14 21 21 20                     3,268  

2 21 32 33 32                         2,590  14 22 22 22                     3,276  
3 27 42 43 42                         3,200  19 31 31 28                     3,810  
4 31 46 48 45                         3,681  25 37 37 36                     3,781  

5 (highest) 37 56 57 55                         3,900  31 47 47 42                     3,647  

* Government office region. Colours denote percentage change from the original HSE: yellow/light grey = <10% increase, orange/mid-grey = 10-20% increase, red/dark grey = >20% increase. 
Footnote to table: scenario 1 = proportionate under-reporting, scenario 2 = consumption level, scenario 3 = drink type  
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5.7.1.2.2  Drinking more than the daily limits (>4/3 units) 

The estimated prevalence of drinking more than the daily limits on the heaviest drinking day in 

the last week in the original HSE 2008 and three revised scenarios is shown in Table 5.6. In the 

original HSE, 58% men who drank in the last week drank more than the daily limits on their 

heaviest drinking day. In the revised scenarios, this increased approximately 20% points such 

that the estimated prevalence was around three-quarters. In the original HSE 55% women 

drank more than the daily limits on their heaviest drinking day in the last week. In the revised 

scenarios, the estimated prevalence increased between 10 and 26% points. 

5.7.1.2.2.1 Age 

Among men, the oldest two age groups experienced the greatest percentage increase in 

drinking above the daily limits, at over 20% points. Younger age groups generally experienced 

an increase of around 10-20% points. Among men under age 55, the estimated prevalence of 

drinking above the daily limits was around 80% in each of the three revised scenarios. Among 

women, scenario one had the greatest effect, with all groups aged over 35 experiencing an 

increase in the estimated prevalence of drinking above the daily limits of 20% points or more. 

The estimated prevalence of drinking more than the daily limits was over 70% among women 

aged less than 55 in all three revised scenarios. 

5.7.1.2.2.2 Region 

Among men, the change in the estimated prevalence of drinking above the daily limits was 

greatest in scenario three, increasing by over 20% points in six regions. The region where the 

estimated prevalence of drinking above the daily limits was highest was the North East, at over 

80% in all three scenarios. Among women, scenario one had the greatest effect – with the 

estimated prevalence of drinking more than the daily limits increasing by at least 20% in each 

region - and scenario two the smallest effect. In scenario one, the estimated prevalence of 

drinking more than the daily limits among women exceeded 80% in five of the ten regions in 

England. 

5.7.1.2.2.3 Income 

The estimated prevalence of drinking more than the daily limits among men increased by 10-

20% points in most income quintiles in all three scenarios. Among women, scenario one had the 

greatest effect again, with the estimated prevalence of drinking more than the daily limits 

increasing in all income groups by at least 20% points. Scenarios one and two for women 

represent increasing polarisation in the estimated prevalence of drinking more than the daily 

limits on the heaviest drinking day in the last week. 
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5.7.1.2.2.4 Deprivation 

Among men, the change in the estimated prevalence of drinking above the daily limits displays 

no clear pattern by IMD in the three revised scenarios. In all three revised scenarios, the 

estimated prevalence of drinking above the daily limits was around 75% in each IMD quintile. 

Among women, the estimated prevalence of drinking more than the daily limits increased by 

more than 20% points in each IMD quintile in scenario one, but less so in scenarios two and 

three. For both genders, the weak association between IMD and drinking above the daily limits 

remained.
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Table 5.6: Proportion of drinkers who drank above the daily guidelines (>4/3 units) on the heaviest drinking day in the last week in the HSE 2008 and 
three revised scenarios accounting for under-reporting, by sex, age, region, income and deprivation. 

 
Men Women 

 
HSE 2008 Scenario 1 Scenario 2 Scenario 3 Weighted base GLF 2008 Scenario 1 Scenario 2 Scenario 3 Weighted base 

Total            58               76               73               77                    5,149             55               80               65               71                    4,379  
Age (10 year bands) 

          16-24            70               83               80               87                       649             71               85               79               85                       540  
25-34            66               80               78               81                       880             64               83               72               76                       687  
35-44            65               81               78               82                    1,030             61               84               71               76                       904  
45-54            61               79               77               80                       915             60               85               70               77                       818  
55-64            51               73               71               73                       825             51               81               61               70                       717  
65-74            43               67               65               69                       498             29               68               43               53                       380  

75+            21               45               42               49                       352             17               57               28               38                       333  
Region* 

          North East            71               85               83               86                       301             64               86               72               81                       242  
North West            65               81               79               83                       687             62               84               70               77                       629  

Yorkshire & Humber            64               80               77               81                       534             58               78               66               72                       479  
East Midlands            58               75               74               78                       446             53               82               64               72                       385  
West Midlands            58               77               75               80                       565             51               78               62               69                       489  

East of England            54               73               71               75                       596             55               80               65               72                       469  
London            54               72               69               77                       598             51               77               63               68                       472  

South East Coast            50               68               67               67                       447             52               82               64               70                       375  
South Central            52               72               69               73                       421             52               78               61               68                       349  

South West            53               73               71               73                       555             51               79               60               67                       489  
Equivalised household income quintile 

         1 (lowest)            53               72               69               74                       519             56               80               63               73                       475  
2            52               71               69               74                       671             55               80               64               72                       630  
3            54               73               71               75                       777             54               78               63               69                       672  
4            65               79               76               80                    1,028             58               81               68               73                       840  

5 (highest)            64               82               80               82                    1,213             58               85               71               76                       948  
IMD quintile 

          1 (least deprived)             55               75               73               74                    1,200             52               79               62               68                    1,096  
2            58               74               71               75                    1,114             56               83               66               72                       952  
3            58               76               74               78                    1,059             52               79               63               70                       909  
4            59               76               74               80                       979             56               81               66               74                       765  

5 (most deprived)            60               78               76               80                       796             60               80               67               75                       656  

* Strategic Health Authority region. Colours denote percentage change from the original HSE: yellow/light grey = <10% increase, orange/mid-grey = 10-20% increase, red/dark grey = >20% increase. 
Footnote to table: scenario 1 = proportionate under-reporting, scenario 2 = consumption level, scenario 3 = drink type  
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5.7.1.2.3  Drinking more than twice the recommended daily limits (>8/6 units) 

The proportion of men and women drinking more than twice the daily limits on their heaviest 

drinking day in the last week in the original HSE and three revised scenarios is shown in Table 

5.7. In the original HSE, 32% men and 26% women who drank in the last week drank more than 

twice the daily limits on their heaviest drinking day. In the three revised scenarios, the estimated 

prevalence in both genders was over 50% (with the exception of women in scenario three). The 

revised prevalence of drinking more than double the daily limits is similar to the original 

prevalence of drinking more than the daily limits themselves (see Table 5.6). For drinking more 

than double the daily limits, it is a coincidence that scenarios one and two are identical (the 

syntax has been checked). 

5.7.1.2.3.1 Age 

The estimated prevalence of drinking more than twice the daily limits increased by over 20% 

points among men aged 45-74 years in scenarios one and two, and among 55-74 year olds in 

scenario three. In all three scenarios, at the estimated prevalence of drinking more than twice 

the daily limits among men was at least 60%. Among women, the estimated prevalence of 

drinking more than twice the daily limits increased by over 20% points in 16-74 year olds in 

scenarios one and two, but less so in scenario three. In all three scenarios, the estimated 

prevalence of drinking more than twice the daily limits among women aged 16-44 was at least 

50%. 

5.7.1.2.3.2 Region 

The estimated prevalence of drinking more than twice the daily limits increased by at least 20% 

points in roughly half of regions in England in all three revised scenarios. The estimated 

prevalence of drinking more than twice the daily limits was approximately 60% among men in 

the North East, North West and Yorkshire & the Humber in all three scenarios. Among women, 

the estimated prevalence of drinking more than twice the daily limits increased by at least 20% 

points in every region in scenarios one and two, but only four regions were affected to this 

extent in scenario three. In the North East and North West, the estimated prevalence of drinking 

more than twice the daily limits among women was over 60% in scenarios one and two. 

5.7.1.2.3.3 Income 

Among men in the highest two quintiles, the estimated prevalence of drinking more than twice 

the daily limits increased by more than 20% points in scenarios one and two. In the three 

revised scenarios, the estimated prevalence of drinking more than twice the daily limits was 

close to 50% among men in the lowest three income quintiles, and close to 60% among men in 

the highest two quintiles. In scenarios one and two, the estimated prevalence of drinking more 

than twice the daily limits among women increased by at least 20% points in all income 
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quintiles. In the top two quintiles this increase was over 30% points. In scenarios one and two, 

the estimated prevalence of drinking more than twice the daily limits among women was over 

50% in all income groups. 

5.7.1.2.3.4 Deprivation 

For IMD an opposing trend was observed to that for income in men. The estimated prevalence 

of drinking more than twice the daily limits among men in the two most deprived quintiles 

increased by approximately 20% points in all three scenarios. This slightly exaggerated the 

graded association between drinking more than twice the daily limits and deprivation, 

particularly in scenario three. Among women, the estimated prevalence of drinking more than 

twice the daily limits increased by more than 20% points in all income quintiles in scenarios one 

and two. In scenario three, only the two most deprived quintiles are affected to this extent. 

Therefore as was seen for men, scenario three exaggerated the graded association between 

drinking more than twice the daily limits and deprivation. 
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Table 5.7: Proportion of drinkers who drank more than twice the daily limits (>8/6 units) on their heaviest drinking day in the last week in the HSE 2008 
and three revised scenarios accounting for under-reporting, by age, region, income and deprivation. 

 
Men Women 

 
HSE 2008 Scenario 1 Scenario 2 Scenario 3  Weighted base  HSE 2008 Scenario 1 Scenario 2 Scenario 3  Weighted base  

Total 35 54 54 54 5,149 27 54 54 46 4,379 
Age (10 year bands) 

          16-24 52 67 67 70 649 50 70 70 70 540 
25-34 46 64 64 64 880 37 63 63 56 687 
35-44 41 60 60 61 1,030 31 61 61 49 904 
45-54 37 58 58 55 915 24 60 60 50 818 
55-64 24 48 48 46 825 19 51 51 40 717 
65-74 15 39 39 38 498 5 29 29 20 380 

75+ 4 19 19 17 352 3 17 17 11 333 
Region* 

          North East 49 69 69 68 301 36 63 63 59 242 
North West 41 62 62 62 687 31 62 62 54 629 

Yorkshire & Humber 40 60 60 60 534 31 58 58 50 479 
East Midlands 35 54 54 53 446 28 53 53 46 385 
West Midlands 34 55 55 55 565 26 50 50 44 489 

East of England 33 51 51 50 596 24 54 54 45 469 
London 32 51 51 51 598 22 50 50 41 472 

South East Coast 28 46 46 44 447 20 51 51 39 375 
South Central 30 48 48 48 421 24 52 52 45 349 

South West 29 50 50 49 555 25 51 51 39 489 
Equivalised household income quintile 

         1 (lowest) 33 51 51 52 519 33 56 56 50 475 
2 29 48 48 49 671 29 55 55 48 630 
3 31 50 50 51 777 25 53 53 46 672 
4 40 61 61 60 1,028 27 57 57 47 840 

5 (highest) 40 60 60 58 1,213 27 58 58 47 948 
IMD quintile 

          1 (least deprived)  32 50 50 49 1,200 23 52 52 40 1,096 
2 35 54 54 52 1,114 27 56 56 45 952 
3 34 55 55 54 1,059 25 51 51 43 909 
4 36 55 55 57 979 29 56 56 50 765 

5 (most deprived) 37 58 58 59 796 33 59 59 55 656 

* Strategic Health Authority region. Colours denote percentage change from the original HSE: yellow/light grey = <10% increase, orange/mid-grey = 10-20% increase, red/dark grey = >20% increase. 
Footnote to table: scenario 1 = proportionate under-reporting, scenario 2 = consumption level, scenario 3 = drink type  
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5.7.2 Multivariate analyses 

Multivariate logistic regression was used to calculate the odds of drinking more than the 

thresholds specified - for weekly limits, daily limits and twice the daily limits - in the original 

surveys and the three revised scenarios. All odds ratios are mutually adjusted (for the other 

factors presented in the table) and take account of complex survey design, as appropriate. 

Changes to the significant risk factors for drinking above these limits were investigated. 

5.7.2.1 Drinking more than the weekly guidelines (>21/14 units) 

5.7.2.1.1 Age and sex 

The odds of drinking more than the weekly guidelines in the original GLF and the three revised 

scenarios are shown in Table 5.8. In the original GLF, women had significantly lower odds than 

men of drinking more than the weekly guidelines (OR 0.69, P<0.001). In the three revised 

scenarios, this remains significant with between a 36% and 42% lower odds among women 

(P<0.001 in each case). In the original GLF, for a one year increase in age, there was no 

significant association between age and drinking more than the weekly guidelines. This became 

highly significant in all three revised scenarios (not evident from the OR 1.00 due to 1 year units 

used, but P<0.006 in each case). 

5.7.2.1.2 Region 

In the original GLF, those in the North West, Yorkshire & the Humber, and the South West had 

equal odds of drinking more than the weekly guidelines to those in the North East. Those in the 

East Midlands, West Midlands, the South East and London experienced 27-35% lower odds of 

drinking more than the weekly guidelines than participants in the North East (P<0.027), and 

those in the East of England had 41% lower odds of drinking above the weekly guidelines than 

participants in the North East (P<0.001). In the three revised scenarios, those in the South West 

were of borderline significance in experiencing lower odds than the North East, at between 22% 

and 24% lower odds of drinking more than the weekly guidelines than those in the North East 

(P<0.057).  

5.7.2.1.3 Income 

In the original GLF, those in the highest three income quintiles had significantly higher odds of 

drinking more than the weekly guidelines than those in the poorest (P<0.006 in each case), and 

a graded association was evident, with those in the highest quintile 143% greater odds, in the 

fourth quintile 74% greater odds, and in the third quintile 34% greater odds of drinking above 

the weekly guidelines. Those in the highest three income quintiles retained significantly higher 

odds of drinking more than the weekly guidelines than those in the poorest quintile in all three 
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revised scenarios (P<0.001 in each case). The same relationship between drinking above the 

weekly guidelines and income was observed in scenarios two and three. 
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Table 5.8: Odds of average weekly alcohol intake >21/14 units in GLF 2008 and three revised scenarios 
 GLF 2008  Scenario 1  Scenario 2 Scenario 3 
 OR 95% CI P  OR 95% CI P  OR 95% CI P  OR 95% CI P  
                         Sex (female) 0.69 0.63 - 0.75 0.000 *** 0.64 0.59 - 0.69 0.000 *** 0.61 0.56 - 0.65 0.000 *** 0.58 0.54 - 0.63 0.000 *** 
Age (1 yr incr.) 1.00 0.99 - 1.00 0.062 ns 1.00 0.99 - 1.00 0.006 ** 1.00 0.99 - 1.00 0.004 ** 1.00 0.99 - 1.00 0.006 ** 
Region†                         
North East 1.00      1.00      1.00      1.00      
North West 1.00 0.75 - 1.33 0.980 ns 0.96 0.74 - 1.24 0.747 ns 0.96 0.75 - 1.23 0.743 ns 0.97 0.76 - 1.24 0.819 ns 
Yorkshire & Humber 0.95 0.70 - 1.28 0.725 ns 0.92 0.71 - 1.18 0.512 ns 0.91 0.71 - 1.16 0.458 ns 0.92 0.72 - 1.17 0.492 ns 
East Midlands 0.71 0.53 - 0.96 0.025 * 0.77 0.59 - 0.99 0.042 * 0.77 0.60 - 0.99 0.042 * 0.76 0.59 - 0.97 0.028 * 
West Midlands 0.69 0.51 - 0.94 0.020 * 0.72 0.55 - 0.95 0.019 * 0.71 0.54 - 0.92 0.010 ** 0.71 0.55 - 0.91 0.008 ** 
East of England 0.59 0.44 - 0.80 0.001 ** 0.62 0.48 - 0.80 0.000 *** 0.61 0.47 - 0.78 0.000 *** 0.58 0.45 - 0.75 0.000 *** 
London 0.65 0.48 - 0.89 0.008 * 0.60 0.45 - 0.79 0.000 *** 0.59 0.45 - 0.78 0.000 *** 0.56 0.43 - 0.73 0.000 *** 
South East 0.73 0.55 - 0.96 0.027 * 0.69 0.54 - 0.88 0.003 ** 0.71 0.56 - 0.90 0.004 ** 0.65 0.51 - 0.82 0.000 *** 
South West 0.97 0.71 - 1.31 0.819 ns 0.77 0.59 - 1.01 0.056  0.76 0.59 - 0.99 0.042 * 0.78 0.61 - 1.01 0.057  
Income quintile                         
1 (lowest) 1.00      1.00      1.00      1.00      

2 0.96 0.79 - 1.18 0.731 ns 1.04 0.87 - 1.25 0.652 ns 1.05 0.88 - 1.26 0.584 ns 1.04 0.87 - 1.25 0.668 ns 
3 1.34 1.09 - 1.65 0.006 ** 1.56 1.30 - 1.87 0.000 *** 1.57 1.31 - 1.88 0.000 *** 1.47 1.23 - 1.76 0.000 *** 
4 1.74 1.43 - 2.10 0.000 *** 1.97 1.65 - 2.34 0.000 *** 2.00 1.68 - 2.39 0.000 *** 1.86 1.56 - 2.21 0.000 *** 

5 (highest) 2.43 1.99 - 2.97 0.000 *** 2.98 2.48 - 3.59 0.000 *** 3.03 2.52 - 3.65 0.000 *** 2.72 2.27 - 3.25 0.000 *** 

Odds ratios from logistic regression accounting for complex survey design and using the survey weight, mutually adjusted. N=12,490 drinking adults. OR = odds ratio, CI = confidence 
interval, P=p-value, *=p<0.05, **=p<0.01, ***=p<0.001, † Government office region 
Footnote to table: scenario 1 = proportionate under-reporting, scenario 2 = consumption level, scenario 3 = drink type  
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5.7.2.2 Drinking more than the recommended limits (>4/3 units) 

5.7.2.2.1 Age and sex 

The odds of drinking more than the recommended daily limits on the heaviest drinking day in 

the last week in the original HSE and the three revised scenarios are shown in Table 5.9. In the 

original HSE, women who drank alcohol in the last week had significantly lower odds than men 

of drinking more than the daily limits on their heaviest drinking day (OR 0.90, P=0.020). In 

scenario one, women had significantly higher odds than men of drinking more than the daily 

limits (OR 1.38, P<0.001), however in scenarios two and three the results were similar to the 

original HSE (ORs 0.67-0.75, P<0.001 in each case). In the original HSE, for a one year 

increase in age, there was a 3% reduction in the odds of drinking more than the daily limits on 

the heaviest drinking day in the last week (P<0.001). In each of the three revised scenarios, the 

relationship between age and drinking more than the daily limits was similar (ORs 0.97-0.98, 

P<0.001 in each case). 

5.7.2.2.2 Region 

In the original HSE, most regions in England had significantly lower odds of drinking above the 

daily limits on their heaviest drinking day in the last week than the North East, with the 

exceptions of the North West and Yorkshire & the Humber. Those in the regions with lower 

odds experienced between 32% and 49% lower odds of drinking above the daily limits than 

those in the North East (P<0.008 in each case). In the three revised scenarios, the ORs become 

slightly - although not significantly – lower than the original HSE, and those in Yorkshire & the 

Humber had significantly lower odds of drinking above the daily limits than those in the North 

East. 

5.7.2.2.3 Income 

For income, in the original HSE there was a graded association between income quintile and 

odds of drinking more than the daily limits on the heaviest drinking day in the last week. Those 

in the highest two quintiles had significantly higher odds of drinking above this level than those 

in the poorest quintile, with 35% and 38% greater odds respectively (P<0.003 in both cases). In 

scenarios one and two, the top two quintiles remained at significantly greater odds of drinking 

above the daily limits, and the OR for the highest quintile was slightly although not significantly 

elevated. In scenario three, the odds of drinking above the daily limits were similar to those in 

the original HSE, although the second highest quintile was no longer significant. 

5.7.2.2.4 Area deprivation 

In the original HSE and all three revised scenarios, those in the most deprived quintile had the 

highest odds of drinking more than the recommended limits on the heaviest drinking day in the 
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last week. However this was not significantly different from the other quintiles with the exception 

of scenario three (OR 1.27, P=0.031). 
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Table 5.9: Odds of drinking above daily limits on the heaviest drinking day in the last week in HSE 2008 and three revised scenarios 
 HSE 2008 Scenario 1 Scenario 2 Scenario 3 
 OR 95% CI P  OR 95% CI P  OR 95% CI P  OR 95% CI P  

Sex (female) 0.90 0.82 - 0.98 0.020 * 1.38 1.24 - 1.52 0.000 *** 0.67 0.61 - 0.74 0.000 *** 0.75 0.68 - 0.83 0.000 *** 
Age (1 yr incr.) 0.97 0.97 - 0.97 0.000 *** 0.98 0.97 - 0.98 0.000 *** 0.97 0.97 - 0.98 0.000 *** 0.97 0.97 - 0.98 0.000 *** 
Region†                         

North East 1.00      1.00      1.00      1.00      
North West 0.92 0.70 - 1.21 0.559  0.87 0.63 - 1.20 0.395  0.86 0.64 - 1.15 0.305  0.88 0.65 - 1.18 0.389  

Yorkshire &  Humber 0.82 0.62 - 1.10 0.185  0.68 0.49 - 0.95 0.024 * 0.73 0.54 - 0.99 0.042 * 0.72 0.52 - 0.99 0.045 * 
East Midlands 0.68 0.51 - 0.90 0.008 ** 0.71 0.49 - 1.03 0.074  0.71 0.51 - 0.99 0.042 * 0.69 0.50 - 0.97 0.034 * 

West Midlands 0.64 0.48 - 0.86 0.003 ** 0.62 0.44 - 0.88 0.007 ** 0.66 0.49 - 0.91 0.010 ** 0.66 0.48 - 0.92 0.015 * 
East of England 0.56 0.42 - 0.75 0.000 *** 0.54 0.39 - 0.75 0.000 *** 0.55 0.41 - 0.75 0.000 *** 0.55 0.40 - 0.76 0.000 *** 

London 0.51 0.38 - 0.69 0.000 *** 0.46 0.32 - 0.66 0.000 *** 0.50 0.36 - 0.69 0.000 *** 0.48 0.35 - 0.67 0.000 *** 
South East Coast 0.51 0.38 - 0.71 0.000 *** 0.50 0.35 - 0.71 0.000 *** 0.53 0.38 - 0.75 0.000 *** 0.44 0.31 - 0.62 0.000 *** 

South Central 0.51 0.38 - 0.69 0.000 *** 0.50 0.34 - 0.72 0.000 *** 0.50 0.35 - 0.70 0.000 *** 0.51 0.36 - 0.72 0.000 *** 
South West 0.57 0.43 - 0.76 0.000 *** 0.54 0.39 - 0.76 0.000 *** 0.55 0.41 - 0.75 0.000 *** 0.49 0.36 - 0.67 0.000 *** 

Income quintile                         
1 (lowest) 1.00      1.00      1.00      1.00      

2 1.05 0.87 - 1.26 0.638  1.06 0.86 - 1.31 0.576  1.09 0.89 - 1.33 0.398  1.04 0.85 - 1.28 0.689  
3 1.09 0.89 - 1.32 0.414  1.07 0.87 - 1.31 0.515  1.12 0.92 - 1.37 0.261  1.00 0.82 - 1.23 0.977  
4 1.35 1.11 - 1.65 0.003 ** 1.31 1.06 - 1.62 0.013 * 1.34 1.09 - 1.64 0.005 ** 1.19 0.96 - 1.47 0.105  

5 (highest) 1.38 1.14 - 1.68 0.001 ** 1.70 1.37 - 2.10 0.000 *** 1.64 1.34 - 2.01 0.000 *** 1.46 1.18 - 1.79 0.000 *** 
IMD quintile                         

1 (least deprived)  1.00      1.00      1.00      1.00      
2 1.12 0.95 - 1.31 0.173  1.08 0.90 - 1.29 0.399  1.09 0.92 - 1.29 0.311  1.15 0.97 - 1.36 0.114  
3 0.93 0.79 - 1.10 0.378  0.96 0.79 - 1.16 0.652  0.96 0.81 - 1.14 0.637  1.04 0.87 - 1.25 0.679  
4 1.03 0.86 - 1.24 0.741  1.02 0.83 - 1.26 0.836  1.02 0.84 - 1.25 0.810  1.21 0.98 - 1.48 0.079  

5 (most deprived)  1.14 0.95 - 1.37 0.173  1.17 0.93 - 1.46 0.174  1.21 0.98 - 1.48 0.074  1.27 1.02 - 1.57 0.031 * 

Odds ratios from logistic regression accounting for complex survey design and using the interview weight, mutually adjusted. N=9,608 drinking adults. OR = odds ratio, CI = confidence 
interval, *=p<0.05, **=p<0.01 ***=p<0.001, † Strategic Health Authority region. 
Footnote to table: scenario 1 = proportionate under-reporting, scenario 2 = consumption level, scenario 3 = drink type  
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5.7.2.3 Drinking more than twice the recommended daily limits (>8/6 units) 

5.7.2.3.1 Age and sex 

The odds of drinking more than twice the daily limits on the heaviest drinking day in the last 

week in the original HSE and the three revised scenarios are shown in Table 5.10. Scenarios 

one and two are identical to one another and this is the result of coincidence. In the original 

HSE, women had significantly lower odds than men of drinking more than twice the daily limits 

on their heaviest drinking day in the last week (OR 0.66, P<0.001). In scenarios one and two, 

women equal odds to men of drinking more than twice the daily limits (OR 1.02, P=0.598 in both 

cases). Scenario three was similar to the original HSE, with women having significantly lower 

odds of drinking more than twice the daily limits than men (OR 0.72, P<0.001). As was 

observed for drinking more than the weekly guidelines and the daily limits, with a one year 

increase in age the odds of drinking more than twice the daily limits decreased slightly in both 

the original HSE (OR 0.96, P<0.001) and the three revised scenarios (OR 0.97, P<0.001 in 

each case). 

5.7.2.3.2 Region 

In the original HSE, those in all regions except the North West and Yorkshire & the Humber had 

significantly lower odds of drinking more than twice the daily limits on their heaviest drinking day 

than those in the North East, with between 30% and 55% lower odds (P<0.017 in each case). In 

the three revised scenarios, the pattern was similar to the original HSE. 

5.7.2.3.3 Income 

For income, in the original HSE none of the income quintiles were significantly different to the 

lowest quintile for drinking more than twice the daily limits. In scenarios one and two, the 

highest two income quintiles had significantly higher odds of drinking more than twice the daily 

limits than the lowest quintile, with between 29% and 33% higher odds (P<0.012 in each case). 

The ORs were slightly - although not significantly - higher in scenarios one and two than in 

scenario three. 

5.7.2.3.4 Area deprivation 

In the original HSE there was no association between drinking more than twice the daily limits 

and deprivation. This was maintained in scenarios one and two. In scenario three, the two most 

deprived quintiles had significantly higher odds of drinking more than twice the daily limits than 

the least deprived quintile (ORs 1.21 and 1.36, P=0.034 and 0.002).  
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Table 5.10: Odds of drinking more than twice the daily limits on the heaviest drinking day in the last week in HSE 2008 and three revised scenarios 
 HSE 2008 Scenario 1 Scenario 2 Scenario 3 
 OR 95% CI P  OR 95% CI P  OR 95% CI P  OR 95% CI P  
Sex (female) 0.66 0.60 - 0.72 0.000 *** 1.02 0.94 - 1.12 0.598  1.02 0.94 - 1.12 0.598  0.72 0.66 - 0.79 0.000 *** 
Age (1 yr incr.) 0.96 0.96 - 0.96 0.000 *** 0.97 0.97 - 0.97 0.000 *** 0.97 0.97 - 0.97 0.000 *** 0.97 0.96 - 0.97 0.000 *** 
Region†                         

North East 1.00      1.00      1.00      1.00      
North West 0.86 0.66 - 1.13 0.270  0.93 0.71 - 1.21 0.597  0.93 0.71 - 1.21 0.597  0.93 0.73 - 1.18 0.541  

Yorkshire &  Humber 0.82 0.62 - 1.10 0.183  0.80 0.61 - 1.06 0.119  0.80 0.61 - 1.06 0.119  0.79 0.62 - 1.01 0.065  
East Midlands 0.70 0.52 - 0.94 0.017 * 0.67 0.51 - 0.89 0.005 ** 0.67 0.51 - 0.89 0.005 ** 0.68 0.53 - 0.88 0.003 *** 

West Midlands 0.62 0.46 - 0.84 0.002 *** 0.63 0.47 - 0.84 0.002 *** 0.63 0.47 - 0.84 0.002 *** 0.66 0.51 - 0.85 0.001 *** 
East of England 0.54 0.40 - 0.71 0.000 *** 0.55 0.42 - 0.73 0.000 *** 0.55 0.42 - 0.73 0.000 *** 0.56 0.44 - 0.71 0.000 *** 

London 0.50 0.36 - 0.68 0.000 *** 0.51 0.38 - 0.68 0.000 *** 0.51 0.38 - 0.68 0.000 *** 0.51 0.40 - 0.66 0.000 *** 
South East Coast 0.45 0.33 - 0.62 0.000 *** 0.50 0.37 - 0.68 0.000 *** 0.50 0.37 - 0.68 0.000 *** 0.47 0.35 - 0.62 0.000 *** 

South Central 0.50 0.37 - 0.68 0.000 *** 0.51 0.38 - 0.69 0.000 *** 0.51 0.38 - 0.69 0.000 *** 0.55 0.42 - 0.72 0.000 *** 
South West 0.57 0.42 - 0.76 0.000 *** 0.58 0.44 - 0.77 0.000 *** 0.58 0.44 - 0.77 0.000 *** 0.55 0.43 - 0.70 0.000 *** 

Income quintile                         
1 (lowest) 1.00      1.00      1.00      1.00      

2 0.91 0.73 - 1.14 0.431  1.01 0.84 - 1.21 0.942  1.01 0.84 - 1.21 0.942  1.02 0.83 - 1.24 0.863  
3 0.90 0.72 - 1.12 0.342  1.03 0.85 - 1.25 0.784  1.03 0.85 - 1.25 0.784  1.02 0.82 - 1.26 0.872  
4 1.07 0.87 - 1.33 0.516  1.29 1.06 - 1.56 0.012 ** 1.29 1.06 - 1.56 0.012 ** 1.18 0.96 - 1.46 0.122  

5 (highest) 1.14 0.92 - 1.40 0.228  1.33 1.10 - 1.61 0.003 *** 1.33 1.10 - 1.61 0.003 *** 1.17 0.95 - 1.43 0.131  
IMD quintile                         

1 (least deprived)  1.00      1.00      1.00      1.00      
2 1.14 0.96 - 1.37 0.140  1.16 0.99 - 1.35 0.072  1.16 0.99 - 1.35 0.072  1.16 0.99 - 1.35 0.067  
3 0.94 0.78 - 1.13 0.509  0.95 0.81 - 1.13 0.586  0.95 0.81 - 1.13 0.586  1.01 0.85 - 1.20 0.884  
4 1.07 0.88 - 1.31 0.479  1.05 0.88 - 1.25 0.601  1.05 0.88 - 1.25 0.601  1.21 1.01 - 1.45 0.034 * 

5 (most deprived)  1.15 0.92 - 1.43 0.217  1.20 1.00 - 1.44 0.056  1.20 1.00 - 1.44 0.056  1.36 1.12 - 1.65 0.002 *** 

Odds ratios from logistic regression accounting for complex survey design and using the interview weight, mutually adjusted. N=9,608 drinking adults. OR = odds ratio, CI = confidence 
interval, *=p<0.05, **=p<0.01, ***=p<0.001, † Strategic Health Authority region 
Footnote to table: scenario 1 = proportionate under-reporting, scenario 2 = consumption level, scenario 3 = drink type  
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5.8 Discussion 

Each of the three putative scenarios makes a substantial change to alcohol consumption, and 

the proportion of drinkers drinking more than the limits described. For instance, the prevalence 

of drinking more than twice the daily limits in the three revised scenarios is similar to the original 

HSE prevalence of drinking more than the daily limits themselves. When mean consumption is 

investigated, alignment with alcohol sales was only achieved in scenarios one and three. 

However, scenario two over-estimated alcohol consumption, therefore the results from scenario 

two should be treated with particular caution. However, there was only a small amount of 

variation in the increase in the prevalence of drinking more than the weekly guidelines in the 

three revised scenarios. The prevalence of drinking more than the daily limits increased in 

particular among women and in among those living in the south of England, population groups 

among which alcohol consumption is typically thought to be less problematic. The prevalence of 

drinking more than twice the daily limits increases the most among women, those living in the 

north of England, those in higher income groups, and in more deprived regions. 

Similar patterns persisted in the multivariate analyses. There was little change to the risk factors 

for drinking more than the weekly guidelines in the analyses of the GLF and the three revised 

scenarios. More changes were evident among the risk factors for drinking above the daily limits 

in the HSE 2008 in the three revised scenarios (such as the reversal of the effect of gender in 

scenario one), but these were not always consistent across all three scenarios. For drinking 

more than twice the daily limits, the greatest changes were seen in the revised scenarios. 

Women went from being significantly less likely to drink more than twice the daily limits (on their 

heaviest day in the last week) in the original HSE, to being equally likely as men to do so in 

revised scenarios one and two. The top two income quintiles become more likely to drink more 

than twice the daily limits than the poorest. The gradients observed for drinking more than twice 

the daily limits across income and IMD quintiles in scenario three appeared to oppose one 

another in the revised scenarios, with the most affluent income quintile and the most deprived 

IMD quintile more likely to do so.  The reason for this is not known. It could be an artefact of the 

method of revising consumption (reporting accuracy may in fact vary by income or area 

deprivation), or might be explained by relatively high proportions of heavy drinkers living in 

deprived city centres. 

The variation in the effect on the prevalence drinking above the guidelines can be partly 

explained by differences in the proportion of drinkers whose reported consumption was 

originally close to, but not yet above these thresholds. In scenario one the daily limits effectively 

became 2.4 units for men and 1.8 units for women. For women, this is exceeded by drinking a 

single 175ml glass of wine (at 12% ABV = 2.1 units), so it is perhaps not surprising that women 
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are more heavily affected. Similarly, in the North East where 71% of men and 64% of women 

drank more than the daily limits on their heaviest drinking day in the last week in the original 

HSE, this leaves less scope for the prevalence to increase if the majority are already drinking 

above the guideline. As such, the relative change in the prevalence is somewhat an artefact of 

the methodology. 

However, these findings have interesting implications for public health. Even if under-reporting 

is assumed to be proportionate across all population groups (as it is in scenario one), the effect 

on the prevalence of drinking above these limits, and the risk factors for drinking above those 

limits, was not equal across population groups. As under-reporting is likely to vary by 

demographic, social, and alcohol-related factors, it is probable that this will introduce further 

variation in the impact on consumption and drinking above thresholds. This may result in 

greater disparities in the gradients observed across income, for example, or affect the 

consumption of those who drink certain types of drinks – such as spirits for which alcohol sales 

coverage is lowest (see Section 4.8) - disproportionately. The extent to which these kinds of 

variation may exist is currently not known. 

5.8.1 Strengths 

This chapter is the first piece of published research which considers the implications of under-

reporting of alcohol consumption for drinking above Department of Health drinking guidelines. In 

a sense the results presented here can be interpreted as a ‘worst case scenario’ for the public 

health community and policymakers. This demonstrates that under-reporting is a serious issue, 

the importance of which reaches beyond the accuracy of measuring alcohol consumption for its 

own sake, and into consequences for public health. 

It was shown in an earlier section (Section 2.5.2) that calculating alcohol consumption as a 

proportion of alcohol sales leads to a conservative estimate of the extent of under-reporting. A 

senior methodologist at a large market research agency (Anonymous, personal communication, 

2011) agreed this is probable. Therefore the analyses presented in this chapter – with the 

exception of scenario two – are not likely to over-estimate alcohol consumption. Although it is 

not universally agreed that alcohol sales coverage of 100% should be sought (43), other studies 

have aimed for total sales coverage and been close to success (42, 44, 45). This chapter adds 

to a small but growing body of literature on what high alcohol sales coverage represents for 

alcohol consumption (48, 121-123), although it is the first to relate consumption to guidelines. 

The revisions are necessarily simplistic, as little is known about the population distribution of 

under-reporting. Although under-reporting is also likely to vary by demographic, social, and 
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alcohol-related factors, there is little evidence to suggest the magnitude or the direction of these 

associations (see Section 6.1). This study highlights improving understanding the population 

distribution of under-reporting as a priority for alcohol researchers. Previous studies which have 

used the gamma distribution to align alcohol consumption with sales (48, 121-123), have found 

that this method to be successful when matched with disease and mortality outcomes. 

However, this method assumes that the extent of under-reporting varies by consumption level 

only, and therefore overlooks other potentially important sources of error in alcohol consumption 

estimates. These include drink type, drinking pattern or style, contextual factors, and socio-

demographic and alcohol-related predictors of non-response, selective reporting, recall bias, 

mode effects, and under-estimation of units or drinks (see Chapter 2). Once the relative impact 

of each factor is known, these should be considered simultaneously in revised estimates of 

alcohol consumption. 

5.8.2 Limitations 

Revising average weekly alcohol consumption in the GLF using alcohol sales and self-reported 

average weekly alcohol consumption (based on beverage-specific quantity-frequency questions 

about the last 12 months) accounts for what is believed to be total alcohol consumption. The 

application of this same revision using the same multiplier to a single drinking occasion, 

heaviest drinking day in the last week in the HSE, assumes that recall of the alcoholic drinks 

drunk on the heaviest drinking day in the previous 7 days is comparable to recall of beverage-

specific quantity and frequency of alcohol intake in the last 12 months. As it is probable that 

recall over a shorter time period is better than a longer period (see (62, 93-97, 183)), in the real 

world the under-reporting of the heaviest drinking day in the last week might not be as much as 

the 40% assigned. Therefore, while the results for weekly consumption and the weekly 

guidelines are likely to be reliable, it is possible that the results for the heaviest drinking day in 

the last week may be an over-estimate. 

Scenario one – equal proportion of under-reporting among all drinkers - is an obvious 

simplification of the pattern of reporting accuracy in the population will actually be. Although this 

scenario does take consumption into account in the sense that participants who reported 

drinking three units are revised to close to five units, and participants who reported drinking six 

units are revised to close to 10 units, differential under-reporting was not accounted for. In 

reality, there will also be some participants who report drinking no alcohol who are in fact 

drinkers, and at varying levels of consumption. Previous studies have identified that self-

reported non-drinkers in longitudinal studies have reported drinking at previous survey waves 

(181, 182) and that abstainer categories are problematic (145). However assessing 

misclassification of self-reported non-drinkers was beyond the scope of this chapter, and indeed 
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beyond the scope of this thesis as well. More relevant, however, is that reporting accuracy is 

also likely to vary among the participants who reported drinking alcohol. This was investigated 

in scenarios 2 and 3, which explored how variations in under-reporting would impact on alcohol 

consumption with mixed success. 

Revised scenario 2 over-estimated alcohol consumption (average weekly alcohol consumption 

exceeded per capita alcohol sales). Therefore the results from this scenario need to be 

interpreted with caution, as they are not likely to be applicable in the real world. The decision to 

split consumption into tertiles and apply a different multiplying factor to each tertile was taken on 

the advice of a senior statistician at UCL. However the results from the multivariate analyses 

were broadly very similar to scenarios 1 and 3. Furthermore, by coincidence scenarios one and 

two were identical for drinking more than twice the daily limits for both men and women. In 

another sample where this was not the case, the results for the two scenarios may have shared 

fewer similarities. However, there are no other nationally-representative datasets which this kind 

of information on alcohol consumption available for England, which is the country that this thesis 

focuses on. 

Revised scenario three was much more similar to scenario one. This similarity is in part 

attributable to the fact that the drink type-sensitive revision was only undertaken where 

participants reported drinking a single type of alcoholic drink (beer or wine or spirits) on their 

heaviest drinking day in the last week. As a substantial proportion (20% in GLF, 21% in HSE) of 

participants drank a combination of drink types their alcohol consumption was revised using the 

method in scenario one. Further, as scenario three in the GLF used information on the heaviest 

drinking day in the last week in order to revise average weekly consumption, this relied upon a) 

the participant having drunk in the last week (not everyone drinks every week), and b) if the 

participant did drink, that they reported their alcohol consumption (by drink type) on the heaviest 

drinking day. For almost 26% of the GLF participants (n=3,234 out of a total of 12,490), alcohol 

consumption by drink type on the heaviest drinking day in the last week was unavailable, 

therefore their consumption was revised using the method used in scenario one as well. 

Therefore particularly for the GLF scenarios one and three were very similar. Future studies 

may consider revising consumption of each alcoholic drink consumed independently, in 

accordance with alcohol sales coverage. 

The research presented in this chapter does not use the gamma function to attribute an under-

reporting level which has been done in some recent published papers (48, 121-123). There are 

three reasons for this. Firstly, the idea of using the gamma function is emergent; studies have 

been published as the research comprising this thesis has been conducted. The initial idea for 

this chapter was conceived, the analyses run, the results accepted for a conference 

presentation, and a paper drafted before all but one of these studies was published. Secondly, 



Chapter 5. PART A. Study one: revising alcohol consumption to account for under-reporting 

 

 

120 

 

to use the gamma function it appears from the published papers that it would have been 

necessary to learn the R programming language, and the time it would have taken to do so 

would have severely restricted the scope of this thesis in other areas. Finally, fitting alcohol 

consumption to a gamma distribution – whilst it takes account of that fact that reporting 

accuracy is likely to be proportional to consumption level – overlooks the fact that there are 

likely to be several other important socio-demographic and alcohol-related factors that influence 

reporting accuracy, aside from consumption level. 

5.8.3 Conclusions 

This chapter has shown that the implications of under-reporting of alcohol consumption are 

great. Attention has been drawn to the consequences of under-reporting for drinking above 

Department of Health drinking guidelines for the first time. The multivariate analyses show that 

even assuming an equal level of under-reporting (scenario one) does not have an equal effect 

on the prevalence of drinking above some of the limits described. The implications of under-

reporting for the prevalence of drinking above the three thresholds are different in different 

population groups – with women, those on high incomes, and those in deprived areas 

particularly affected for drinking more than twice the daily limits. As the implications of under-

reporting for alcohol consumption are variable even where an equal level of under-reporting 

among all drinkers is assumed, and an equal level of under-reporting in the population is 

unlikely, it is crucial that the distribution of under-reporting is better understood. Current 

understanding of the distribution of under-reporting is inadequate and largely putative. This will 

be addressed in Chapters 6-8. 
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Chapter 6 PART A. Study two: identifying risk 
factors for under-reporting: a quantitative study 

This chapter uses intra-individual comparisons to identify risk factors for 

differences between responses to a seven-day prospective drinking diary and a 

retrospective direct interview in a large population-based sample in England. 

Demographic and social factors showed little association with any difference 

between the diary and the direct interview. In contrast, alcohol-related factors 

were more important. For both frequency and quantity of alcohol consumption, 

the diary estimates exceeding those of the direct interview were associated with 

weekly alcohol intake, number of drinking days, drinking a combination of drink 

types, and drinking exclusively in licensed premises. As a result, it is likely that 

the burden of under-reporting of alcohol consumption does not fall equally 

across the population, and that heavier drinkers and those with less routine 

drinking patterns may be disproportionately affected. 
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6.1 Background to the study 

It was shown earlier in this thesis that the missing units of alcohol can be attributed to under-

reporting of alcohol consumption (Section 2.5.2), and that this is equivalent to over 40% of 

alcohol sales in England (Chapter 4). However, the majority of the literature on under-reporting 

is largely methodological: concerning changes to the design and content of surveys and how 

this affects estimates of alcohol consumption. While it is helpful that the existence of the missing 

units has been established (Chapter 4), who consumes the missing units remains to be 

identified, and this will help to identify the nature and the causes of under-reporting. In Chapter 

5 attention was drawn to the fact that little is known about the population distribution of under-

reporting of alcohol consumption. This chapter goes some way to addressing this using data 

from a large and recent nationally-representative health survey, the Health Survey for England 

(HSE) 2011. 

This chapter adds to a body of literature comparing different methods of collecting information 

on alcohol consumption, and how reporting varies by the method used. Generally methods 

which achieve the greatest estimates of consumption are considered to be the most accurate, 

as with these methods consumption is more closely aligned with sales. Four studies reviewed 

examined how survey mode – for instance, whether a survey is face-to-face or self-completion - 

influences alcohol consumption estimates (see Section 2.6.4). Three of these four studies 

compared alcohol consumption using the two methods across two different groups of 

participants (78-80). The fourth study was the report for the HSE 2011, which compared 

computer-assisted personal interview (CAPI) and seven-day prospective drinking diary 

measures of alcohol consumption using a test-retest methodology, that is to say the same 

participants were invited to complete both measures of drinking. Although this test-retest 

methodology was uncommon in the studies examining mode effects, it was much more 

prevalent in the eleven studies reviewed which compared different questionnaire designs, two of 

which were reviews (Section 2.6.5.1.2). The majority of these studies used the test-retest 

method, comparing alcohol consumption estimates within individuals, rather than between. The 

test-retest method requires fewer participants to detect a significant effect, as there is more 

statistical power making the comparison in one group. This is the method used in this chapter. 

Studies which compare two measures of consumption across two groups require large numbers 

of participants, and the characteristics of participants need to be similar in both groups (or 

statistically controlled for). 

In terms of the methods of measuring alcohol consumption which have been compared, a 

prospective drinking diary was one of the measures used in six of the twelve studies (1, 43, 82, 

85, 89, 91), including both of the reviews (43, 85). One of these was the report for the HSE 
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2011 which compared quantity-frequency questions and recent recall with a seven-day drinking 

diary, all of which were beverage-specific (1). Five of the six studies found that the prospective 

drinking diary achieved the highest estimate of alcohol consumption out of all the methods 

studied (1, 43, 82, 89, 91), with the remaining study - which was a review - finding that 

prospective diaries, whilst among the better measures of drinking, were similar to quantity-

frequency measures (85). One of the perceived advantages of the prospective diary is the 

minimal recall period; however, the evidence that the length of the recall period affects reported 

alcohol consumption is uncertain (Section 2.6.5.2). So, although it is intuitive and probable that 

a self-completion prospective diary should achieve the highest estimates of alcohol 

consumption possible (at a population level), this is not something which was unanimously 

found in previous studies. Nevertheless, prospective drinking diaries achieve the most 

consistently high estimates of consumption currently obtained by social surveys in comparison 

with other methods, and therefore are the most closely aligned with alcohol sales. 

Few previous studies which have used the test-retest method have attempted to identify risk 

factors for a difference between the two methods under study using multivariate analyses. The 

first of these was conducted among 49 men aged 35-45 in Finland in the early 1980s by 

Poikolainen and Karkkainen (86). Correlation coefficients and multiple linear regression showed 

that the difference between their quantity-frequency measure and their prospective diary 

measure was not dependent upon mean alcohol consumption in the diary, age, proportion of 

drinking days or the proportion of days intoxication was experienced (86). The next was 

conducted in two cities in Sweden in 1991 by Romelsjö and colleagues, and was included in 

one of the review articles (85) so does not appear in Chapter 2. This was a general health 

questionnaire of 4,000 adults aged 20-74 which used quantity-frequency questions and 

collected information on period-specific normal week (PSNW) consumption (184). The 

difference in the proportion of ‘high alcohol consumers’ between the two methods by age, 

education, marital status, location and occupation was greater among women than in men; with 

the overall proportion who were high consumers in the PSNW 182% of that in the QF for 

women, compared with 118% for men (184). 

Heeb and Gmel’s 1999 study of 767 adults in Switzerland compared beverage-specific quantity-

frequency, graduated-frequency and a prospective seven day diary (91). In the comparison of 

the diary with the other two measures of consumption, Alcohol Use Disorders Identification Test 

(AUDIT) problem items were associated with higher mean consumption in the diary (difference 

between diary and quantity-frequency = 1.00 g/day, P<0.05, difference between diary and 

graduated-frequency = 1.36 g/day, P<0.01) and with inconsistencies in the alcohol consumption 

classification (light, low risk, hazardous, harmful) between the methods (diary compared with 

quantity-frequency = 0.13 inconsistencies, P<0.05, diary compared with graduated-frequency = 

0.19 inconsistencies, P<0.01) (91). Further, in the comparison between the diary and the 
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graduated-frequency only, men also reported greater mean consumption (difference of 3.13 

g/day, P<0.01) and fewer inconsistencies in classification (-0.43, P<0.05) (91). In Koppes and 

colleagues’ study of 368 adults in the Netherlands in 2000, alcohol consumption was assessed 

by beverage-specific quantity-frequency questions and a dietary history interview (i.e. 

comparing ‘usual’ and ‘actual’ consumption) (88). Backward stepwise regression analysis of the 

difference between the two measures found that the difference was associated with a more 

irregular (irregularity was calculated by dividing the largest number of units consumed on one 

occasion in the last month by the average number on an average drinking day) drinking pattern 

in both beer (n=94) and wine (n=200) drinkers (coefficients 2.1, 95% CI 0.9-3.2 and 1.6, 95% CI 

0.9-2.2 respectively), and in wine drinkers to the square of the quantity-frequency response 

(coefficient -0.027, 95% CI -0.038 - -0.016) (88). 

Of the studies which have identified risk factors for a difference between multiple measures of 

alcohol consumption, the findings have been inconsistent, however demographic, social, and 

alcohol-related factors do seem to be important. Three of the studies conducted had a relatively 

small sample size (<1,000 participants), and although these studies were all conducted in 

Western Europe, none were conducted in England. As a result, the generalisability of these 

results is limited. Further, a prospective drinking diary was only used in one study. This chapter 

is the first piece of research which aims to identify risk factors for under-reporting of alcohol 

consumption in England, and uses a large, nationally-representative sample and the most 

accurate (i.e. greatest consumption) measure of self-reported alcohol consumption available: 

the prospective drinking diary. 

6.2 Research question 

Can socio-demographic and alcohol-related ‘risk factors’ for under-reporting be identified from a 

nationally-representative survey with extensive measures of drinking patterns? 

6.3 Objective 

Conduct analyses of existing survey data to identify socio-demographic and/or alcohol-related 

‘risk factors’ for under-reporting of alcohol consumption. 

6.4 Hypothesis 

After adjustment for demographic and social factors, the level of alcohol consumption, types of 

alcohol consumed and drinking venue will be associated with differential reporting of alcohol 

consumption in an interview compared with a prospective diary. 
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6.5 Data: The Health Survey for England 2011 

The data used in this chapter are from a nationally-representative annual cross-sectional health 

survey which began in 1991, the HSE. Data from the 2008 survey were used in Chapter 5. The 

sampling, data collection and weighting procedures used annually in the HSE were described in 

Section 5.5.2. These procedures were also used in the 2011 survey. As in previous years, the 

CAPI collected information on number of drinking days in the last week and alcohol 

consumption on the heaviest drinking day in the last week. In 2011 average weekly alcohol 

intake was also calculated using the method previously used by the General Lifestyle Survey 

(see Section 5.5.1.2). The rest of this section focuses on the features particular to the 2011 

survey.  

The 2011 survey continued with the core topics from previous years, and in addition, a new 

topic of social care was introduced to the core survey (185). The focus of the 2011 survey was 

cardiovascular disease, with additional modules of questions also included on chronic pain, 

attitudes to personal health and lifestyle, well-being, and dental health (185). Further, the core 

questions on alcohol consumption in the last week (see Section 5.5.2.2) were supplemented 

with questions on regular drinking similar to those used in the GLF (see Section 5.5.1.2), as well 

as a seven-day drinking diary (185).  

As with previous years, the HSE 2011 was a stratified random probability sample of private 

households in England listed in the postcode address file (PAF) (185) (see Section 5.5.2.1). The 

core sample comprised 8,992 addresses randomly selected from 562 postcode sectors (185). 

When visited by interviewers, 9.6% of addresses were not found to contain private households 

and were therefore excluded (185). Of all the households sampled, 66% (5,338) took part in the 

HSE 2011 in some way (185). All the eligible adults and children in the household participated 

in 53% of sampled households (185). Among the estimated total number of adults in sampled 

households (estimated because the number of adults in households which did not co-operate is 

not known), the proportion interviewed was 59% (185). Response to the interview was higher 

among women than men (62% and 56%, respectively) (185). Household response also varied 

by region – with 71% households in the North East responding compared with 56% in London – 

and by type of dwelling, with 69% detached households compared with 56% of households in 

flats on the fourth floor or above (185). Households where at least one adult participated are 

known as co-operating households (185). Among co-operating households where at least one 

person was interviewed, the overall response rate was higher (87%), and the same pattern was 

observed for gender; with 91% women and 82% men in co-operating households being 

interviewed (185). These variations in response are very similar to the HSE 2008 described in 

Section 5.5.2.4. In total, 8,610 adults were interviewed (185). 
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Compared with the Office for National Statistics mid-year population estimates, men were 

under-represented relative to women (44% men in the HSE compared with 49% in mid-year 

population estimates) (185). By age group, there were some slight differences between the 

survey and population estimates. Men under 35 years of age were slightly under-represented in 

the survey, and men aged over 55 were over-represented (185). Women aged under 25 years 

of age were slightly under-represented, and women aged between 55 and 74 were slightly over-

represented (185). This is a similar pattern to that seen in the HSE 2008 (Section 5.5.2.4). As a 

result of these differences, survey interview weights were calculated to account for household 

selection and household and individual (with household) non-response. The way the weights 

are calculated is similar to the method used in 2008 and is described in Section 5.5.2.3. 

6.5.1 Drinking diary 

The seven-day drinking diary was left with all participants aged 18 and over who had drunk 

alcohol in the previous 12 months at the end of the main survey interview and they were asked 

to complete it in the following week, usually starting on the day after interview (1, 185). 

Participants aged 16 and 17 were asked to complete the diary retrospectively during the nurse 

visit (185). As this is a different type of data to the prospective drinking diary the analyses in this 

chapter are restricted to adults aged 18 and over only. For each of the seven days, participants 

were asked to record whether they had drunk alcohol, and if so, the types and quantities of 

each drink were recorded using beverage specific questions taking into account drink size and 

strengths (1). Participants were asked to record alcoholic drinks rather than units consumed, 

and responses to the drinking diary were converted into units by the National Centre for Social 

Research (NatCen), who collect the data. In total, 6,256 adults were in the diary sample (186), 

and data were collected throughout the year. This is all adults who completed the survey 

interview including those who had not drunk alcohol in the last 12 months and were not asked to 

complete a diary. The number of adults who returned a complete diary aged 18 and over was 

4,969. A copy of the drinking diary is available in Appendix I. 

6.5.1.1 Response 

Among adults who had drunk alcohol in the last 12 months and were asked to complete a diary, 

69% men and 71% women returned a complete diary (1). The response rate increased with 

age, with 55% men and 61% women aged 18-24 returning a complete diary compared with 81% 

men and 80% women aged 65-74 (1). Those in the oldest age group were the most likely to 

refuse to take part in the diary (14% men and 19% women aged over 75) (1). 

In addition to the types of weights calculated for the HSE in previous years (see Chapter 

5.5.2.3), the 2011 survey also had drinking diary sample weights. The drinking diary was left 

with all participants aged 18 and over who had drunk alcohol in the previous 12 months at the 
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end of the main survey interview and they were asked to complete it in the following week (187). 

A logistic regression model was fitted for adults aged 18 and over eligible to complete the 

drinking diary, with the outcome variable whether the diary was completed or not (187). The 

covariates in the model were age group by sex, household type, strategic health authority 

region, social class of household reference person, smoking status and general health (187). 

This allowed for predictors of non-response to the diary to be identified, then weights were 

calculated as the reciprocal of the predicted probability of the diary being fully completed (187). 

The drinking diary weights also took into account the main survey interview weights and were 

re-scaled such that the weighted and achieved sample sizes for the diary were matched (187). 

6.5.1.2 Drinking characteristics of diary participants  

Aside from the fact that the response rate to the diary varied by demographic factors, it was 

possible that non-response to the diary may also vary by frequency and quantity of alcohol 

consumption. The full HSE 2011 sample (n=8,610) and the drinking diary sub-sample (n=6,256) 

were compared on drinking frequency and quantity to see if the samples differed. There was 

little difference between the full sample and the diary sample in the frequency of alcohol 

consumption in the last 12 months reported in the CAPI. Of participants who drank in the past 

12 months, the proportion drinking in the last week was 72.8% in the full sample and 73.1% in 

the diary sub-sample (186). The number of drinking days in the last week was similar in the full 

sample and the diary sub-sample, with a mean of three drinking days in the last week for both 

(SE 0.03) (186). 

The mean number of units consumed on the heaviest drinking day in the last week in the CAPI 

was also similar in the full sample (7.7 units in men and 5.0 units in women) and the diary sub-

sample (7.8 units in men and 4.9 units in women) (186), and the proportion drinking more than 

the daily limits was also similar at around a quarter of adults (186). Average weekly alcohol 

consumption in the CAPI was also similar in the full sample (16.9 units for men and 9.2 units for 

women) and the diary sub-sample (16.7 units for men and 8.4 units for women) (186). Overall, 

there was little difference between the total HSE sample and the diary sub-sample. 

6.5.2 Outcome measures 

As a result of the core survey interview with the additional modules of questions on drinking, 

plus the seven-day drinking diary, the HSE 2011 contains detailed information on alcohol 

consumption. Data was collected both retrospectively and prospectively. Retrospective data 

were collected in the face-to-face CAPI, and prospective data were collected in the self-

completion seven-day drinking diary. 
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Three distinct measures of drinking are available, each collected using two different methods: 

(1) number of drinking days in the week prior to interview (CAPI), and the diary week; (2) 

heaviest drinking day in the week prior to interview (CAPI), and the diary week; and, (3) weekly 

alcohol consumption based on beverage-specific quantity-frequency in the last 12 months 

(CAPI), and total weekly consumption in the diary (see Table 6.1). It is important to note that the 

CAPI and the diary week are not two measures of the same week for any one individual; the 

diary was completed in the week after the CAPI took place.  

6.5.3 Key risk factors 

Demographic, social and alcohol-related variables were investigated as risk factors for a 

difference between the diary and the CAPI. Demographic factors investigated were sex and age 

(in 10-year categories). Social factors investigated were equivalised household income quintile, 

highest educational qualification (including full-time student), Index of Multiple Deprivation (IMD) 

quintile, and Government Office Region (as Strategic Health Authority regions cease to exist 

this was thought to be more relevant). Alcohol-related factors investigated were number of 

drinking days in the diary week, units on the heaviest drinking day in the diary week, total 

weekly units in the diary week, units on heaviest drinking day in the diary week (highly 

correlated with total weekly units), drink type on the heaviest drinking day in the CAPI, drinking 

venue in the diary week (on trade only, off trade only, or mixed), and the participant’s opinion on 

whether the diary week was a ‘usual week’. 

6.6 Methods 

6.6.1 Identifying under-reporting 

This chapter examines the risk factors for intra-participant variation in responses to the diary 

and CAPI. As the drinking diary is presumed to be the most accurate measure of consumption 

available – due to it being the most closely aligned with sales – the difference between the two 

measures may be a proxy for under-reporting. Thus, in this chapter consumption which is not 

identified in the CAPI but which is identified in the diary is described as differential reporting. 

There are three main measures of alcohol consumption available in the HSE 2011: number of 

drinking days in the last week, units on heaviest drinking day in the last week, and average 

weekly alcohol consumption (see Table 6.1). Each of these measures is available in the diary 

and the CAPI, and these are the three outcomes under investigation. The response to the CAPI 

is subtracted from the response to the diary for each outcome. As the diary and the CAPI 

concern two different weeks, a participant can truthfully report different consumption in the two 

measures. Therefore the difference between one participant’s diary and CAPI is unlikely to 

reveal anything meaningful about under-reporting of alcohol consumption. However, on a 
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population level, if persistent significant differences between the two measures are found, the 

risk factors for these differences certainly warrant investigation. 
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Table 6.1: Alcohol consumption measures in the HSE 2011 used for comparison 

Outcome 7-day drinking diary measure 

(prospective) 

CAPI measure (retrospective) 

1 Number of drinking days in the diary 

week (0-7) 

Number of drinking days in the week 

prior to interview (0-7) 

2 Heaviest drinking day in the diary week 

(units calculated from beverage 

specific questions with drink size) 

Heaviest drinking day in the week prior 

to interview (units calculated from 

beverage specific questions with drink 

size) 

3 Total weekly alcohol consumption 

(units calculated from beverage 

specific questions with drink size) 

Average weekly alcohol consumption 

(units based on beverage-specific 

quantity-frequency questions on drinking 

in the previous 12 months)* 

* This is the same method as used by the Scottish Health Survey, and the General Lifestyle 

Survey until it ended in 2011 (see Section 5.5.1.2). 

6.6.2 Statistical analyses 

To explore the hypothesis that heavier drinkers are likely to under-report their alcohol 

consumption to a greater extent, Pearson’s correlation coefficients describe the correlations 

between the difference between the diary and CAPI estimates and measures of drinking 

frequency and quantity. Demographic, social, and alcohol-related factors associated with a 

(positive or negative) difference between an individual’s diary and CAPI estimates were 

investigated using multivariate linear regression. For those who drank alcohol in both the diary 

and the CAPI only, the CAPI estimates were subtracted from the diary estimates, such that 

positive values for the difference denote the diary being greater than the CAPI, and negative 

values denote the CAPI being greater than the diary. Complete case analysis was used due to 

a small number of missing values for exposure variables among the sub-sample for which full 

information on alcohol consumption (diary and CAPI) was available. Models presented are 

mutually adjusted for the other variables listed in the table. Likelihood ratio tests were used to 

assess the fit of the model with additional covariates. The covariates investigated for each of the 

three outcomes but not included in the model were: IMD quintile, equivalised household income 

quintile, highest educational qualification (including full-time student), Government Office 

Region, and units on heaviest drinking day in the diary week (highly correlated with total weekly 

units). Interactions between gender and drink type, gender and drinking venue, and age and 

drinking venue were investigated for each outcome. All analyses were completed in Stata 

version 12 (StataCorp, College Station, TX). 
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6.7 Results 

6.7.1 Descriptive statistics 

In the full survey sample, average weekly alcohol consumption in the CAPI based on 

consumption in the previous 12 months was equivalent to 10.8 units per adult aged 18 and over 

(n=8,411). Average weekly alcohol consumption based on the seven-day drinking diary was 

12.0 units per adult aged 18 and over (n=4,969, 54% women). Of the diary participants, 73% 

recorded drinking alcohol at least once during the diary week (n=3,638). Data from the CAPI on 

drinking days in the last week and total weekly units was available for over 99% of participants 

who drank during the diary week. Heaviest drinking day in the last week from the CAPI was 

available for 85% men and 90% women who drank during the diary week. Of the remainder, 

99% had not drunk alcohol in the last week when the CAPI took place and therefore data on 

consumption were unavailable. Both frequency and quantity of alcohol consumption were 

slightly higher in the diary than the CAPI for both men and women across all three outcomes 

(Table 6.2).  

Table 6.2: Mean frequency of quantity of alcohol consumption in the diary and the CAPI 

 Number of drinking days* 
 Diary CAPI  
 Mean Mean Weighted n 

Total  3.4 3.2 3,356 
Men 3.6 3.3 1,901 

Women 3.1 3.0 1,454 
 Units on heaviest drinking day* 
 Diary CAPI  
 Mean Mean Weighted n 

Total 7.7 6.8 3,333 
Men 8.9 8.2 1,891 

Women 6.2 5.1 1,442 
 Weekly alcohol consumption** 
 Diary CAPI  
 Mean Mean Weighted n 

Total 16.8 16.1 3,796 
Men 20.3 19.8 2,092 

Women 12.5 11.6 1,704 

*Base = participants aged 18 and over who drank alcohol on at least one day in both the diary 
and CAPI weeks 
** Base = participants aged 18 and over who drank alcohol on at least one day in the diary week 
and reported average weekly consumption in the last 12 months 

The difference between the diary and the CAPI in terms of three outcomes - number of drinking 

days in the relevant week, heaviest drinking day in the relevant week, and weekly alcohol 

consumption – is summarised by demographic and social factors in Table 6.3. There is no 

consistent trend in the difference in the number of drinking days by age group. For the heaviest 

drinking day, men aged over 55 drank more in their diary week than their CAPI week than 
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younger men, and women aged 18-24 and 45-64 drank more in their diary week than their CAPI 

week than other age groups. For weekly alcohol consumption, there was no clear pattern by 

age for men or women. 

By education level, there was no clear pattern in the difference in the number of drinking days, 

heaviest drinking day, or weekly alcohol consumption in men or women. However, on average 

participants with foreign or other qualifications reported greater weekly alcohol consumption in 

their CAPI week than their diary week. This was true for men (3.8 more units in CAPI) and 

women (1.3 more units in CAPI). Although some variation was observed, there was no 

discernible trend in the difference between the diary and the CAPI weeks by income quintile, 

IMD quintile, or region for drinking days, heaviest drinking day, or weekly alcohol consumption. 
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Table 6.3: Difference between diary and CAPI by demographic and social variables for three outcomes in adults aged 18 and over in the HSE 2011 

 Difference in number of drinking 
 days (diary-CAPI) 

Difference in heaviest drinking  
day (diary-CAPI) 

Difference in weekly  
units (diary-CAPI) 

 Men Women Total Men Women Total Men Women Total 
Age (10 year bands)          

16-24 0.3 -0.2 0.1 -1.3 1.6 0.1 -0.5 -0.6 -0.6 
25-34 0.3 0.3 0.3 0.1 0.3 0.1 0.6 1.8 1.1 
35-44 0.2 0.3 0.3 0.8 1.5 1.1 0.6 2.3 1.4 
45-54 0.4 0.2 0.3 0.5 1.3 0.9 1.2 0.2 0.7 
55-64 0.2 0.2 0.2 1.7 1.3 1.5 0.6 0.8 0.7 
65-74 0.3 -0.1 0.1 1.5 0.9 1.3 0.8 0.0 0.5 

75+ 0.1 0.1 0.1 1.4 0.5 1.0 0.0 -0.8 -0.4 
Equivalised household income quintile         

1 (lowest) 0.4 0.1 0.3 0.0 1.5 0.7 1.1 -0.2 0.5 
2 0.3 0.2 0.2 0.5 0.5 0.5 -0.3 0.3 0.0 
3 0.1 0.3 0.2 1.2 1.1 1.1 0.4 1.4 0.9 
4 0.1 0.2 0.1 1.0 1.6 1.3 0.8 0.9 0.9 

5 (highest) 0.3 0.2 0.3 0.3 0.9 0.6 2.0 1.4 1.7 
IMD quintile          

1 (least deprived) 0.2 0.2 0.2 1.0 0.9 1.0 0.3 0.9 0.6 
2 0.3 0.1 0.2 1.0 1.0 1.0 0.4 0.4 0.4 
3 0.2 0.2 0.2 0.4 1.1 0.7 0.5 1.0 0.7 
4 0.2 0.2 0.2 0.8 0.9 0.8 1.8 1.4 1.6 

5 (most deprived) 0.3 0.1 0.2 -0.1 2.0 0.7 -0.1 0.3 0.1 
Region          

North East 0.2 0.1 0.2 0.9 0.6 0.8 1.9 0.9 1.5 
North West 0.3 0.2 0.3 -0.2 0.9 0.3 0.9 -0.5 0.3 

Yorkshire and The Humber 0.2 0.1 0.2 1.4 0.8 1.1 2.1 1.1 1.6 
East Midlands 0.4 0.0 0.2 1.2 1.5 1.3 -3.3 -0.3 -1.8 
West Midlands 0.3 0.2 0.2 -0.3 0.8 0.2 0.0 -1.7 -0.7 

East of England 0.4 0.2 0.3 0.7 1.2 1.0 1.6 2.3 1.9 
London 0.2 0.4 0.3 0.0 1.1 0.5 0.1 2.4 1.0 
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South East 0.2 0.1 0.1 1.1 1.1 1.1 0.2 1.4 0.7 
South West 0.1 0.3 0.2 1.8 1.7 1.8 1.8 1.2 1.5 

Highest educational qualification          
NVQ4/NVQ5/Degree equiv 0.4 0.2 0.3 0.2 1.2 0.7 -0.2 1.7 0.7 

Higher education below degree 0.1 0.0 0.1 0.5 1.1 0.7 0.7 -0.5 0.2 
NVQ3/GCE A Level equiv 0.3 0.4 0.3 0.8 1.0 0.9 1.4 0.7 1.1 
NVQ2/GCE O Level equiv 0.2 0.3 0.2 1.6 1.7 1.6 1.2 1.0 1.1 

NVQ1/CSE other grade equiv -0.1 0.2 0.0 -1.0 0.1 -0.6 1.9 0.4 1.4 
Foreign/other 1.0 -0.5 -0.5 -0.2 -0.7 -0.7 -3.8 -1.2 -1.4 

No qualification 0.2 0.2 0.2 1.1 0.9 1.0 -1.1 0.4 -0.4 
Full-time student 0.4 -0.1 0.2 0.5 0.4 0.4 3.5 0.4 2.1 

 Footnote to table: Among 1,882 men (weighted = 2,147) and 1,892 women (weighted = 1,726) who drank alcohol during the diary week and the CAPI week. Mean 
diff = mean difference between diary and CAPI. Positive values denote a greater diary than CAPI, negative values denote a greater CAPI than diary.  
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The difference between the diary and CAPI by alcohol-related factors is shown in Table 6.4. 

Participants who drank on five or more days in the diary week had a greater difference between 

their diary week and their CAPI week (0.76 more days in the diary) than participants who drank 

on one to four days only (no difference between the two measures). Drinking on five or more 

days in the diary week was also linked to a difference between the diary and the CAPI weeks 

for heaviest drinking day: those who drank on five or more days drank 2.3 more units in their 

diary than the CAPI compared with those who drank on one to four days, for whom the diary 

exceeded the CAPI by 0.41 units on average. The same was observed for weekly consumption, 

with those drinking on five or more days reporting 3.4 more units in their diary week than their 

CAPI week, compared with 0.2 units fewer among those who drank on 1-4 days in the diary 

week. A similar pattern was seen in both men and women. 

Participants who drank more than twice the daily recommended limits (>8/6 units) on their 

heaviest drinking day in the diary week had a greater difference between their diary and CAPI 

heaviest day estimates, with the diary exceeding the CAPI on average by 3.3 units. A gradient 

in the extent to which the diary exceeded the CAPI was observed for the heaviest drinking day, 

whereby participants who drank less than the daily limits had a CAPI which exceeded the diary 

(by 1.5 units on average), compared with those who drank above the daily limits but less than 

twice, among whom the diary was slightly higher than the CAPI (by 0.3 units). For participants 

who drank more than twice the recommended limits on the heaviest drinking day in the diary 

week, weekly consumption in the diary exceeded that of the CAPI (by 5.0 units on average). 

Among those who drank above the recommended limits but below twice, or those who drank 

within the recommended limits had a CAPI that exceeded the diary (by 1.0 units and 2.1 units 

respectively). Again, these patterns were seen in both men and women. 

Participants who drank more than the weekly recommended limits (>21/14 units) in the diary 

week also had a bigger difference between their diary and their CAPI weeks than participants 

drinking less than the weekly recommended limits. There was only a small difference in the 

number of drinking days (0.5 days), however in those who drank more than 21/14 units the 

heaviest drinking day in the last week was on average 2.9 units greater in the diary than the 

CAPI than for those who drank less than the recommended limits (for whom the CAPI exceeded 

the diary by 0.3 units). The same was observed for the difference in weekly alcohol 

consumption, with those who drank more than the weekly recommended limits drinking on 

average 5.3 more units in the diary than the CAPI over the course of the week, compared with -

1.6 units among those who drank less than the weekly recommended limits. The patterns were 

similar in men and women. 
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Where a single drink type was drunk on the heaviest drinking day in the CAPI week, the 

difference between the diary and the CAPI weeks was similar across drink categories for both 

the number of drinking days and the heaviest drinking day. Weekly consumption in the diary 

week exceeded the CAPI week for those who drank only beer on the heaviest drinking day in 

the CAPI week by 1.7 units on average, whereas the effect for wine was minimal, and spirits 

was in the opposite direction (-0.8 units respectively). In contrast, those drinking a combination 

of drink types on the heaviest drinking day in the CAPI week on average had a diary which 

exceeded the CAPI for both heaviest drinking day (4.3 units) and weekly alcohol consumption 

(2.9 units). These differences did not appear to vary by gender. 

Similarly, the difference between the on-trade and off-trade in the differences between the diary 

and the CAPI for drinking days, heaviest drinking day, and weekly consumption were small. 

However, participants that drank in a mixture of licensed and off-licence venues during the diary 

week on average had a diary which exceeded the CAPI by a larger amount than the other 

venues for each outcome: for drinking days (0.5 days), heaviest drinking day (1.5 units) and 

weekly alcohol consumption (3.4 units). Once more, these differences did not vary by gender. 

Finally, participants who reported that the diary week was not a usual week had a difference 

between their diary and CAPI that corroborated this for drinking days, heaviest drinking day, 

and weekly alcohol consumption. The majority of participants who completed the diary (70%) 

reported that the diary week was ‘about the same as usual’, with 19% reporting they drank more 

than usual and 11% reporting they drank less than usual. 
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Table 6.4: Difference between diary and CAPI by alcohol-related variables for three outcomes in 3,774 adults aged 18 and over in the HSE 2011 

 Difference in number of drinking  
days (diary-CAPI) 

Difference in heaviest drinking  
day (diary-CAPI) 

Difference in weekly  
units (diary-CAPI) 

 Men Women Total Men Women Total Men Women Total 
Drinking days (in diary week)          

1-4 days 0.0 0.0 0.0 0.0 0.9 0.4 -0.7 0.3 -0.2 
5+ days 0.8 0.9 0.8 2.3 1.8 2.1 3.6 3.0 3.4 

Units on heaviest drinking day (diary week)         
<4/3 units 0.0 -0.1 0.0 -1.9 -1.1 -1.5 -2.8 -1.3 -2.1 

>4/3 and >8/6 0.3 0.4 0.3 0.1 0.5 0.3 -1.8 -0.4 -1.1 
>8/6 0.4 0.2 0.3 2.9 3.9 3.3 5.2 4.6 4.9 

Total weekly units (diary week)          
<21/14 0.1 0.0 0.0 -0.6 0.0 -0.3 -2.4 -0.7 -1.6 
>21/14 0.5 0.5 0.5 2.6 3.3 2.9 6.0 4.3 5.3 

Drink type (on heaviest day in CAPI)          
Beer 0.3 0.3 0.3 1.7 2.4 1.8 1.7 1.9 1.7 
Wine 0.3 0.2 0.2 2.3 1.3 1.6 0.0 0.3 0.2 

Spirits 0.1 0.2 0.2 0.8 1.1 1.0 -2.4 0.1 -0.8 
Other drinks/combination 0.3 0.3 0.3 4.3 4.2 4.3 2.8 3.1 2.9 

Drinking venue (diary week)          
Off trade only 0.1 0.1 0.1 0.6 0.9 0.7 -1.3 0.1 -0.6 
On trade only -0.1 -0.1 -0.1 -0.1 0.5 0.1 -0.4 0.8 0.1 

Mixed 0.6 0.5 0.5 1.3 1.9 1.5 4.0 2.4 3.4 
Was the diary week a usual week?          

About the same as usual 0.1 0.1 0.1 0.4 0.5 0.4 -0.3 -0.8 -0.5 
Less than usual -0.4 -0.5 -0.5 -2.6 -0.5 -1.7 -12.9 -7.1 -10.5 
More than usual 0.8 0.8 0.8 2.6 3.2 2.9 8.0 7.1 7.6 

 Footnote to table: Among 1,882 men (weighted = 2,147) and 1,892 women (weighted = 1,726) who drank alcohol during the diary week. Mean diff = mean 
difference between diary and CAPI. Positive values denote a greater diary than CAPI; negative values denote a greater CAPI than diary.  
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The majority of participants reported that their alcohol consumption was ‘about the same as 

usual’ in the diary week (70%). Among the participants who reported that their alcohol 

consumption during diary week was ‘about the same as usual’ (n=3,408, 55% women), there 

are significant correlations between the difference between the diary and the CAPI weeks and 

alcohol consumption. The correlation coefficient between number of drinking days in the diary 

week and the difference between the diary and the CAPI numbers of drinking days was 0.2776 

(P<0.001). The correlation between units consumed on heaviest drinking day in the diary week 

and the difference between the diary and the CAPI heaviest day is 0.4600 (P<0.001). The 

correlation between total weekly units in the diary and the difference between the weekly total 

between diary and CAPI was 0.2181 (P<0.001). Although these coefficients are not particularly 

strong, they are statistically significant and the sample was restricted to those who reported that 

the diary week was a normal week.  

Figure 6.1 describes the difference between the diary and the CAPI using a heuristic of 

under/over reporters. Participants whose diary week exceeded the CAPI are described as 

possible or potential ‘under reporters’, and these participants often drank heavily on their 

heaviest drinking day in the diary week. Participants whose CAPI exceeded their diary are 

described as possible ‘over reporters’, and these tended to be the lighter drinkers.  
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Figure 6.1: Scatter plot of correlation between units on heaviest drinking day in the diary 
week, and the difference in heaviest day between diary and CAPI weeks. 

Note: The line indicates where the diary is equal to the CAPI. HDD = heaviest drinking day 

6.7.2 Multivariate analyses 

Multiple linear regression explored social, demographic, and alcohol-related risk factors that 

predicted a significant difference between the diary and the CAPI (Table 6.5). The results 

presented are mutually adjusted, including adjusting for total weekly alcohol consumption in the 

diary and whether or not the diary week was a normal week. Interactions between drink type (on 

heaviest day in the CAPI week) and gender, drinking venue and gender, and drinking venue 

and age were investigated for each of the three outcomes. There were no significant 

interactions between drink type and gender for drinking frequency or weekly consumption. 

However for heaviest drinking day there was an interaction between gender and drink type, with 

women who drank wine only drinking more in their CAPI week than their diary week (coefficient 

-1.99, P=0.001). There were no significant interactions between drinking venue and gender for 

drinking frequency or heaviest drinking day, however there was one for gender and weekly 

consumption. Unlike men, women drinking in a mix of on and off-trade venues drank more in 

their CAPI week than their diary week (coefficient -3.39, P=0.013). There were no significant 

interactions between drinking venue and age. 

Possible ‘under reporters’ 

Possible ‘over reporters’ 
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 Table 6.5: Risk factors for differences between the diary and the CAPI from multiple linear regression, among adults aged 18 and over in the HSE 2011 

 Difference in drinking days 
between diary and CAPI† 

Difference in heaviest day 
between diary and CAPI†† 

Difference in weekly units between diary 
and CAPI††† 

 Coeff. 95% CI P  Coeff. 95% CI P  Coeff. 95% CI P  

Sex (female) -0.03 -0.15 to 0.08 0.564 ns 0.54 -0.02 to 1.09 0.057 ns 1.26 0.03 to 2.49 0.045 * 

              

Age 25-34 
(cf 16-24) 

-0.07 -0.33 to 0.18 0.567 ns -0.21 -1.78 to 1.36 0.793 ns 2.49 -1.30 to 6.28 0.197 ns 

Age 35-44 
(cf 16-24) 

-0.26 -0.51 to 0.00 0.049 * -0.03 -1.64 to 1.59 0.976 ns 2.01 -2.07 to 6.08 0.334 ns 

Age 45-54 
(cf 16-24) 

-0.28 -0.53 to -0.03 0.027 * -0.76 -2.31 to 0.79 0.338 ns 1.41 -2.81 to 5.63 0.512 ns 

Age 55-64 
(cf 16-24) 

-0.45 -0.72 to -0.19 0.001 ** -0.04 -1.55 to 1.48 0.960 ns 1.46 -2.74 to 5.65 0.496 ns 

Age 65-74 
(cf 16-24) 

-0.60 -0.88 to -0.31 <0.001 *** 0.27 -1.27 to 1.82 0.729 ns 2.17 -2.07 to 6.41 0.316 ns 

Age 75 
 (cf 16-24) 

-0.71 -1.08 to -0.35 <0.001 *** 0.34 -1.29 to 1.97 0.682 ns 2.31 -2.10 to 6.73 0.304 ns 

              

Weekly units (diary) -0.01 -0.02 to -0.01 <0.001 *** 0.16 0.11 to 0.21 <0.001 *** 0.23 0.05 to 0.42 0.015 * 

              

Drinking days in diary 
week 

0.34 0.29 to 0.38 <0.001 *** -0.55 -0.84 to -0.25 <0.001 *** -0.43 -1.31 to 0.46 0.344 ns 

              

Drank wine on CAPI HDD 
(cf. beer only) 

-0.10 -0.25 to 0.04 0.166 ns 0.37 -0.17 to 0.91 0.180 ns -0.58 -2.53 to 1.38 0.562 ns 
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 Difference in drinking days 
between diary and CAPI† 

Difference in heaviest day 
between diary and CAPI†† 

Difference in weekly units between diary 
and CAPI††† 

 Coeff. 95% CI P  Coeff. 95% CI P  Coeff. 95% CI P  

Drank spirits on CAPI HDD 
(cf. beer only) 

-0.14 -0.32 to 0.05 0.155 ns 0.18 -0.62 to 0.99 0.652 ns -0.69 -2.73 to 1.36 0.510 ns 

Drank other 
drinks/combination on 
CAPI HDD (cf. beer only) 

-0.30 -0.51 to -0.09 0.006 ** 1.23 0.36 to 2.10 0.006 ** 0.94 -0.86 to 2.75 0.305 ns 

              

Drank in on trade only in 
diary week (cf. off trade only) 

0.17 0.02 to 0.32 0.024 * -0.18 -0.84 to 0.49 0.605 ns 1.85 0.53 to 3.17 0.006 ** 

Drank in on & off trade in 
diary week (cf. off trade only) 

0.11 -0.03 to 0.26 0.122 ns 0.44 -0.10 to 0.98 0.108 ns 1.93 0.34 to 3.52 0.018 * 

              

Drank less than usual in 
diary week (cf. same as usual) 

-0.36 -0.61 to -0.12 0.004 ** -2.18 -3.09 to -1.27 <0.001 *** -10.08 -14.59 to -5.58 <0.001 *** 

Drank more than usual in 
diary week (cf. same as usual) 

0.59 0.45 to 0.73 <0.001 *** 1.62 0.97 to 2.27 <0.001 *** 6.09 4.66 to 7.53 <0.001 *** 

Footnote to table: Coefficients from multiple linear regression accounting for complex survey design and using the drinking diary weight. Coeff. = coefficient, HDD = 
heaviest  drinking day, P= p-value, ns = not significant.  *=P<0.05, **=P<0.01, ***=P<0.001. †=among 2,722 adults with full information on all covariates. ††=among 
2,700 adults with full information on all covariates. †††=among 3,135 adults with full information on all covariates 
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6.7.2.1 Drinking frequency 

Significant risk factors for the diary exceeding the CAPI for the number of drinking days were 

identified and are summarised in Table 6.6. For every extra drinking day in the diary week, the 

number of drinking days in the diary week exceeded that of the CAPI by an additional 0.34 days 

(P<0.001). A smaller effect was seen for drinking venue, with drinking exclusively in the on-

trade for the diary week was associated with drinking on 0.17 more days in the diary than the 

CAPI (P=0.006) compared with drinking in the off-trade. As would be expected, drinking more 

than usual in the diary week was associated with 0.59 more drinking days in the CAPI than the 

diary (P<0.001), compared with drinking the same as usual. 

6.7.2.2 Heaviest drinking day 

There were fewer significant associations between the difference in the number of units 

consumed on the heaviest drinking day between the diary and the CAPI than there were for 

number of drinking days. The total number of units consumed in the drinking diary week was 

significantly associated with the heaviest drinking day in the diary exceeding the CAPI: for every 

extra unit consumed in the diary week, the diary exceeded the CAPI by an additional 0.16 units 

(P<0.001). Drinking a combination of drink types on the heaviest drinking day in the CAPI was 

associated with drinking 1.23 more units on the heaviest drinking day in the diary than the CAPI 

(P=0.006). Also, having drunk more than usual in the diary week was associated with an 

additional 1.62 units on the heaviest drinking day in the diary than the CAPI (P<0.001).  

6.7.2.3 Weekly alcohol consumption 

Significant risk factors for weekly alcohol consumption in the diary exceeding that of the CAPI 

were similar to those identified for drinking frequency and heaviest drinking day. However, 

gender also emerged as important, with women having on average 1.26 extra units in their 

weekly total in the diary compared with what they reported in the CAPI (P=0.045). However, this 

is treated as of borderline significance due to the multiple comparisons observed. Weekly 

alcohol consumption in the diary was associated with a difference between the diary and the 

CAPI. For each additional unit of alcohol consumed in the diary week, the diary exceeded the 

CAPI by an additional 0.23 units (P=0.015). Drinking venue was important for weekly 

consumption, with drinking exclusively in the on-trade for the diary week associated with 1.85 

more units in the diary than the CAPI for the week (P=0.006), and drinking in a combination of 

the on and off trade associated with 1.93 more units in the diary than the CAPI (P=0.018), 

compared with drinking exclusively in the off-trade for the diary week. Drinking more than usual 

in the diary week was also associated with the diary exceeding the CAPI; with 6.09 more units 

in the diary than the CAPI compared with those who drank the same as usual (P<0.001).  
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Table 6.6: Significant risk factors for the diary estimates exceeding those of the CAPI 

 Number of 
drinking days 

Units on heaviest 
drinking day 

Weekly alcohol 
consumption 

Being female   4 (borderline) 
Older age    

Weekly alcohol 
intake 

 4 4 

Drinking frequency 4   

Drink type  4 (combination)  

Drinking venue 4 (on-trade only)  4 (on-trade or 
mixed) 

Based on multivariate linear regression analyses of approximately 3,000 adults in the HSE 2011 

6.7.2.4 Risk factors for the CAPI estimates exceeding those of the diary 

Although there was a tendency for the diary estimates to exceed those of the CAPI, for each of 

the three outcomes investigated there were also significant risk factors for the CAPI estimates 

exceeding those of the diary. For all three outcomes, drinking less than usual in the diary week 

was significantly associated with the estimates from CAPI week exceeding those of the diary: 

0.36 additional drinking days (P=0.009), 2.18 additional units on the heaviest drinking day 

(P<0.001), and 10.08 additional units across the whole week (P<0.001). Other significant risk 

factors were not consistent across outcomes. These were age over 35 years (P<0.05 for each 

age group) and weekly alcohol consumption for number of drinking days. For every extra unit of 

alcohol consumed per week, the number of drinking days in the CAPI exceeded that in the diary 

by an additional 0.01 days (P<0.001). Drinking a combination of drink types was associated with 

drinking on 0.30 more days in the CAPI week than the diary week compared with those who 

drank beer (P<0.05), despite also being associated with drinking more on the heaviest drinking 

day in the diary week.  The heaviest drinking day was associated with number of drinking days 

in the CAPI week exceeding that of the diary were drinking days in the diary week – with 0.55 

extra units of alcohol in the CAPI for each additional drinking day (P<0.001). There were no 

other significant risk factors for weekly consumption in the CAPI exceeding that of the diary. 

6.8 Discussion 

The descriptive statistics show little variation in the difference between alcohol consumption in 

the diary and the CAPI weeks by the demographic and social factors investigated (Table 6.3). In 

contrast, substantial variation in the difference between the diary and the CAPI was observed 

for alcohol-related factors (Table 6.4). Drinking on a greater number of days in the diary week, 

greater quantity of alcohol consumption on either the heaviest drinking day or across the entire 

diary week, drinking a combination of drink types, and drinking in licensed or in a mix of 

licensed and unlicensed premises were linked to the diary measures exceeding those of the 
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CAPI. Greater relative differences were observed for measures of quantity (heaviest day and 

weekly alcohol consumption) rather than frequency (number of drinking days). 

The multivariate analyses partially confirmed what was observed in the descriptive findings. Few 

demographic or social factors were included in the final models as likelihood ratio tests showed 

that they did not improve the fit of the model. Significant risk factors in the multivariate analyses 

were not consistent across the three outcomes investigated (number of drinking days, units on 

the heaviest drinking day, and weekly alcohol consumption). Risk factors for the diary 

exceeding the CAPI that were significant for two of thsee outcomes were total weekly alcohol 

consumption (diary), and drinking exclusively in licensed premises (diary) (Table 6.6). Drinking 

frequency, drinking a combination of licensed and unlicensed venues (both in the diary week), 

and drinking a combination of drink types (on the heaviest drinking day in the CAPI week) were 

significant for one outcome each, and gender was of borderline significance for one outcome. 

While higher weekly alcohol consumption and drinking on more days - after adjusting for 

whether or not the diary week was a usual week - could be expected to be associated with 

under-reporting of alcohol consumption (under-reporting increasing as consumption increases) 

the reasons for the other risk factors are uncertain. The findings for drink type suggest that 

those who drink a mixture of drinks (or unusual drinks) may experience difficulties estimating 

quantity of consumption, (but not frequency). This could be related to low levels of awareness 

regarding serving sizes among this group. The reason that drinking exclusively in licensed 

premises was associated with the diary exceeding the CAPI is especially unclear. It is not 

simply that on-trade drinkers tend to drink more heavily, as weekly consumption and whether 

the week was a usual week were controlled for. It could be that drinking in the on-trade (or a 

mixture of on and off-trade) is more difficult to remember retrospectively if a number of different 

venues have to be recalled, meaning that some whole drinking occasions (of parts thereof) are 

omitted. In contrast, home drinking taking place at a single venue may be easier to recall as one 

discrete event. This may be why the diary captured more drinking for those who drank in 

licensed premises only as the recall problem is minimised. This counter-intuitive finding 

highlights that under-reporting is likely to be complex and nuanced, and as a result risk factors 

are difficult to pinpoint from survey questions.  

Units on heaviest drinking day was not included in the model as it was very highly correlated 

with total weekly units (which was included in the model). Therefore it could be that drinking a 

combination of drink types being associated with the diary being greater than the CAPI (the 

heaviest drinking day outcome) is simply because those who mixed drinks drank more on this 

day. The analysis for the difference in number of drinking days was repeated restricted to those 

who drank more than two units on their heaviest drinking day (i.e. those who are likely to have 
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had more than one ‘drink’, n=2,477) only, and the significance of the relationship was 

maintained (P<0.001). As a single pint of lager can contain up to three units, this was repeated 

again among those who drank more than three units (n=2,217), and the result was still 

significant (P<0.001). If the analysis for the difference in the heaviest drinking day between the 

diary and the CAPI is repeated among those who drank more than two units (n=2,208) or three 

units (n=2,002), significance was also maintained (P=0.007 and 0.011 respectively). Therefore it 

does not seem that drinking a combination of drink types simply reflects drinking more, rather, 

that it is in some way indicative of drinking behaviours, patterns, or style. 

Although the majority of participants reported that their alcohol consumption during the diary 

week was ‘about the same as usual’ (70%), the proportions drinking more or less than usual 

were quite different. 19% drank more than usual, compared with 11% who drank less than 

usual. These proportions were the same for men and women. As this is a nationally-

representative survey conducted year-round, it would be expected that the proportions drinking 

more or less than usual would be similar, so already this may be some insight into how the diary 

captures more alcohol consumption than the CAPI. Perhaps the diary therefore influences 

drinking, and in some way encourages participants to drink more than usual. Or instead, 

perhaps the diary simply captures drinking in a somewhat better way. There is evidence in a 

later chapter (Chapter 7) to suggest that the diary does not influence consumption, however this 

remains a possibility. It is more probable that the differential under-reporting observed in the 

CAPI relative to the diary is largely accidental (although between-week variations in drinking will 

also have a role), rather than deliberate. If it is the case that participants’ perceptions of their 

alcohol consumption are often inaccurate, this may be evident through quantitative exploration 

of actual and perceived amounts of alcohol in pub measures as well as bottles and home-

poured glasses of a variety of alcoholic drinks. 

6.8.1 Strengths 

While the research presented in this chapter is not the first study to identify demographic, social 

or alcohol-related ‘risk factors’ for under-reporting of alcohol consumption, no other studies have 

been identified which compares two measures of drinking with the primary aim of identifying risk 

factors for differences between the two. This is also the first of any kind to be conducted in 

England. Previous studies on variations in under-reporting were small (<1,000 participants) 

(86)(88, 91) or did not attempt to identify risk factors beyond basic demographic factors (184). 

However, alcohol-related factors were previously identified as important (88, 91), therefore this 

chapter corroborates these earlier findings, and heavier drinking or more disordered drinking 

patterns are ‘risk factors’ for under-reporting of alcohol consumption. As the HSE 2011 was 
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conducted in a nationally-representative sample, these findings are broadly generalisable 

across England. 

The comparison of different methods of measuring alcohol consumption adds to much larger 

and established body of literature comparing question types and questionnaire design (see 

Section 2.6.4 and Section 2.6.5), adding to the evidence that prospective questioning achieves 

higher consumption estimates than retrospective, and that question detail and beverage and 

drink size specificity are important. The prospective seven-day drinking diary used in the HSE 

2011 is therefore the ‘gold standard’ way of measuring alcohol consumption among adults in a 

country where alcohol consumption is prevalent and typically frequent, such as England. 

The drinking diary used in the HSE 2011 was the first drinking diary to be completed by a large 

general population sample in the UK (1). One measure of its success is that the diary does 

seem to capture more drinking than the CAPI. The number of drinking days in the week under 

study, the units consumed on the heaviest drinking day, and the total weekly alcohol 

consumption in units were all slightly higher in the seven-day drinking diary than in the CAPI, for 

both men and women. For the financial year 2010/11 (the most recent year for which sales data 

are available as of May 2013), alcohol sales were equivalent to 10.59 litres per adult aged 16 

and over (11), or 20.4 units per week per adult. This represents alcohol sales coverage of 

53.2% for the CAPI and 58.8% for the diary. However, these figures exclude consumption 

among young people aged 16 and 17 because the diary was completed retrospectively. 

Consumption among young adults is lower than among the main adult population. If young 

adults aged 16 and 17 are taken into account, the disparity between the two methods is greater: 

sales coverage is 51.9% in the CAPI compared with 58.3% in the diary. Therefore the diary 

leads to a modest but worthwhile improvement on alcohol sales coverage and reducing the 

missing units. 

6.8.2 Limitations 

The most notable limitation of this chapter is that it was not possible to identify potential risk 

factors of under-reporting of alcohol consumption that was not captured by the drinking diary. 

Indeed there is still a large difference between alcohol consumption reported in the diary and 

alcohol sales, with alcohol sales coverage below 60% even in the drinking diary. The missing 

units remain substantial. While the drinking diary is clearly preferable to the CAPI, it is still not a 

complete picture of the nation’s drinking patterns. As a result, while the risk factors identified in 

this chapter are predictive of a modest improvement in alcohol sales coverage of somewhere 

between five and 10 percentage points, the risk factors of under-reporting of alcohol 

consumption that was not captured by the drinking diary remain unknown. It is possible that 
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these are similar to those which predicted the difference between the diary and the CAPI, but 

they could equally be more related to demographic and social factors which only appeared to be 

of minimal importance in the analyses in this chapter. 

In particular, it is likely that reported alcohol consumption does not capture drinking in informal 

settings well, because drink volumes are difficult to estimate. This concerns drinking in the off-

trade (i.e., for consumption away from licensed premises), where substantial changes in the 

composition of alcohol sales since the middle of the 20
th
 century have led to two-thirds of 

alcohol sales taking place in Britain by 2010 (7). Little is known about the accuracy of 

participants’ estimates of their own drinking in terms of the amount of alcohol in drinks that are 

self-poured (see Section 2.6.6), and this will be addressed in Chapter 8. Additionally, reported 

alcohol consumption may be especially inaccurate for heavy drinking episodes where alcohol 

‘blackouts’ mean consumption is impossible to recall. Only an observational method - such as 

that used recently by Northcote & Livingston’s Australian study of young people drinking in 

urban nightlife (136) – or a continuous biological measurement of drinking such as transdermal 

alcohol concentration, would be appropriate here, and this would require methodological 

innovation which has been relatively scant in recent alcohol research (a more detailed 

discussion of this is in Section 2.7). 

The analyses presented here used a ‘test-retest’ methodology and make intra-individual 

comparisons. It should be re-iterated here that the analyses do not compare two measures of 

drinking in the same week: the diary week and the CAPI week were two different weeks. As 

such, this intra-individual comparison is of little value on an individual level. On an aggregate 

level, however, it is possible to observe whether the diary measures of drinking display a 

tendency to exceed those of the CAPI. In the multivariate analyses whether the diary week was 

a normal week (or not) was included as a covariate so this has not influenced the results. 

Finally, very little is known about the size of a ‘usual glass’ of alcoholic drinks consumed by the 

public when drinking at home (Section 2.6.6.2), and how well this corresponds to the particular 

size of glass used as standard in the survey used to convert a ‘glass’ into units. Where drinks 

are topped up before they are finished this may impact on the accuracy of estimation of alcohol 

consumption also. These influences affect wine and spirits more than beer as beer tends to be 

sold in cans or bottles which constitute one ‘drink’. 

6.8.3 Conclusions 

Alcohol-related factors linked to greater quantities of alcohol consumption and a more varied 

drinking pattern appear to predict under-reporting of alcohol consumption as interpreted as a 
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difference between the CAPI and diary measures of drinking. The absence of demographic and 

social risk factors for under-reporting also suggests specific research will be necessary to 

understand the distribution of under-reporting of other health behaviours as well, including: 

sexual behaviours, drug taking, tobacco smoking, diet and physical activity. 

From a public health perspective it is concerning that the burden of under-reporting may fall on 

heavier drinkers (who may or may not respond to social surveys, or could be outside the 

sampling frame). Estimates of the prevalence of drinking above the recommended levels, 

hazardous levels, or even harmful levels that are based on self-reported consumption may be 

disproportionately under-estimated. It is vital that new and innovative approaches to accurately 

measure alcohol consumption at a population level are developed. 
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Chapter 7 PART B. Study one: identifying further 
potential risk factors under-reporting: a qualitative 
study  

This chapter explores other factors that may be associated with under-reporting 

of alcohol consumption, which would not be possible to investigate in a 

questionnaire-based survey. Ten semi-structured interviews were conducted 

with HSE 2011 participants who completed the seven-day drinking diary and 

who drank on at least four days of the diary week. The interviews identified that 

having a non-routine drinking pattern and usually using ‘experiential 

approaches’ (such as how intoxicated they felt rather than quantity of 

consumption) to track alcohol consumption were more strongly associated with 

drinking more than expected when completing the diary. In conjunction with 

what was found in the previous chapter, this suggests that under-reporting may 

be more strongly associated with alcohol-related factors, as opposed to 

demographic or social factors. 
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7.1 Background to the study 

In Chapter 6 it was shown that alcohol-related factors were more strongly associated with 

under-reporting of alcohol consumption than demographic or social factors, in a comparison of 

two measures of drinking in the Health Survey for England (HSE) 2011. In addition to quantity of 

alcohol consumption being important, drinking frequency, drink type, and drinking venue were 

found to be independently associated with the diary exceeding the survey interview. This 

suggests that certain types of drinkers could under-report their consumption to a greater extent 

than others. The investigation in the previous chapter was constrained by the availability of 

variables in the HSE 2011 dataset (or those that could be derived from this dataset). There may 

be further factors by which under-reporting could vary, or characteristics which could be 

important for under-reporting, which were not identifiable from the HSE 2011. For example, do 

the alcohol-related factors that were linked to under-reporting in the previous chapter remain 

important, or do other demographic, social, or alcohol-related factors emerge? This chapter will 

explore the extent to which this is the case, investigating a quantitative problem using qualitative 

methods. 

Qualitative methods can be used to gain a deeper and more nuanced understanding of factors 

that may influence the distribution of under-reporting. There has been much valuable qualitative 

work on alcohol (see Section 2.4.2) conducted by researchers in the social sciences, however 

there is a tendency for this to be concerned with public order as opposed to public health. There 

has also been qualitative research on drunkenness as a state or an experience which describes 

emotional, embodied and affective aspects of intoxication, along with the relationship between 

this and identity, and how this should be incorporated in future research (22, 188). This bears 

more relation to health than the research which concerns public order, however, there has been 

very little qualitative work that explores under-reporting of alcohol consumption. Perhaps this is 

in part due to the methodological nature of under-reporting, essentially the purpose of 

qualitative work on under-reporting is to provide a new perspective on a quantitative problem. 

This means that researchers interested in survey methodology and design, which is necessarily 

quantitative, have dominated the field. 

One study included in the review of pouring studies in Section 2.6.6.2 by Gill and colleagues 

also conducted qualitative interviews with female undergraduates in Scotland to identify 

definitions of ‘binge drinking’ (111). However under-reporting of alcohol consumption was not 

the focus of this study. One qualitative study which has addressed issues of under-reporting 

was the Drinking Places study conducted by Valentine et al. This found that, among heavy 

drinkers, a greater proportion of adults aged 25 years and over under-estimated their 

consumption than those aged 18-24, based on comparisons of retrospective survey and 
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interview descriptions of drinking (24). Further, it was found that for both men and women, only 

around half of those who reported drinking heavily in the survey actually described their drinking 

in this way in the interview (24). The interviews also revealed these ‘older’ drinkers had a casual 

attitude towards the alcohol content of different drinks and the drinking guidelines (24). The 

Drinking Places study was focused on where consumption takes place and the distinction 

between public and private (home) drinking, therefore that under-reporting emerged shows that 

it is a pertinent issue which can be explored using qualitative methods. 

It was stated in Section 2.7.2 that there has been relatively little methodological innovation in 

the field of under-reporting. Although numerous previous studies have attempted to measure 

and quantify under-reporting, qualitative methods are potentially important tools that could 

identify under-reporting of alcohol consumption and have so far been relatively overlooked. As a 

result, it was important to explore several possible avenues for the qualitative component of this 

thesis in order to identify how under-reporting can be best understood with a qualitative study. 

One of the methods explored but not used was participant observation of drinkers in various 

social settings, with a comparison of observed consumption with a self-report the following day, 

similar to a quantitative study that was conducted recently in Australia (136). A second method 

explored was semi-structured interviews combined with either go-along interviews to shopping 

venues, or a photo-diary and photo-elicitation. These ethnographic methods were used together 

in a recent (2012) PhD thesis by Claire Thompson (189), and would have given a detailed 

understanding of alcohol purchasing or routine drinking practices but the associations with 

under-reporting may have been less obvious. Each of these methods of conducting the 

qualitative study on under-reporting was discussed with supervisors, peers, and qualitative 

researchers in the field of health geography. 

The approach that was chosen was best placed to focus on under-reporting of alcohol 

consumption and identifying factors related to under-reporting. This was to conduct 

conventional semi-structured interviews with a sample of participants who may already be alert 

to some extent of the issue of under-reporting. Participants in the HSE 2011 completed a 

seven-day drinking diary in addition to the core computer-assisted personal interview (CAPI) 

about alcohol consumption (see Section 6.5), and had therefore experienced detailed 

questioning about their alcohol consumption and had also experienced monitoring their drinking. 

Diary interviews have previously been described as an under-used and valuable source of 

information by human geographers such as Latham (190, 191), therefore recruiting a sample of 

HSE 2011 drinking diarists for such a purpose also responded to previous calls for such 

methods. This was able to unpack some of the issues surrounding under-reporting that the 

corresponding quantitative study presented in Chapter 6 was not able to, and provided a good 

fit with the rest of the thesis. 
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7.2 Research question 

Can socio-demographic and alcohol-related ‘risk factors’ for under-reporting in surveys be 

identified from qualitative interviews? 

7.3 Objective 

Conduct qualitative interviews to identify socio-demographic and/or alcohol-related ‘risk factors’ 

for under-reporting of alcohol consumption. 

7.4 Hypothesis 

As this is a qualitative study, a hypothesis was not formally tested. The interviews set out to 

explore the research question and to identify socio-demographic and/or alcohol related factors 

that may be linked to under-reporting of alcohol consumption. 

7.5 Source of data 

7.5.1 Ethical approval 

Data protection registration was applied for in May 2012, and awarded on the 21
st
 May 2012 

from the UCL Data Protection Office, reference number Z6364106/2012/05/25, under Section 

19, Research: Health Research. Ethical approval was then sought for the study, which was 

named ‘Ordinary drinking patterns and your experience of drinking diaries’, from UCL REC. This 

was awarded on the 30
th
 May 2012 with the reference number 2832/001. Copies of the data 

protection form, ethical approval application form, correspondence with NatCen, and information 

sheets and consent forms supplied to the REC and later used in the study are available in 

Appendix J through to N. 

7.5.2 Pilot study 

Two people (who were not HSE participants) were asked to take part in a pilot study to test the 

interview schedule and practise using the recording equipment. The pilot study participants 

were given a blank copy of the HSE 2011 drinking diary and asked to fill this in for the following 

seven days. This was similar to the procedure in the HSE 2011, except participants were not 

asked to return the diary to the researcher. The diary was completed so that participants could 

reflect on this in the interview, rather than making comparisons between diary responses and 

responses in the semi-structured interview. A week or two after the diary was completed the 

interviews took place in participants own homes and were recorded on an Olympus Dictaphone 

with an internal microphone. After the interview there was an informal discussion about any 

questions that were particularly difficult or felt to be leading and how this could be overcome. 
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This discussion was not recorded in order to facilitate exchange of ideas and recommendations. 

As a result of this, some minor changes were made to the wording of the interview schedule 

and the prompts used for the main interviews. Pilot interviews were transcribed and 

recommendations made for future interviews (see Appendix O). The pilot study participants 

were not remunerated. 

7.5.3 Sample selection 

In total, over 3,500 adults aged 18 and over recorded drinking alcohol at least once during the 

diary week in the HSE 2011, which was equivalent to 73% of the total who completed the 

seven-day drinking diary. From this, a sample was selected by NatCen to be contacted about 

taking part in a subsequent research study. NatCen charged a fee to cover the data manager’s 

time, postal costs of sending letters, and hosting a Freephone number. For the convenience of 

the participants, the interviews were to take place face-to-face in participants’ own homes. In 

order to keep travel costs to a minimum, this meant that they needed to live within a reasonable 

distance of London to be interviewed. NatCen requested that London boroughs were selected 

for sampling to take place from. Ten London boroughs were chosen: 

 Camden 

 Hammersmith and Fulham 

 Kensington & Chelsea 

 Kingston 

 Lambeth 

 Merton 

 Richmond 

 Southwark 

 Wandsworth 

 Westminster 

As the interviews were to focus on issues surrounding under-reporting of alcohol consumption, 

it was decided that only participants who drank alcohol in the diary week should be selected. 

Further, to reduce the probability of interviewing only occasional drinkers - for whom issues of 

under-reporting are likely to be less pertinent in terms of the absolute amount of drinking not 

captured – the sample was restricted to those who drank on four or more days in the diary week 

only. Selection on quantity rather than frequency of alcohol consumption was considered but 

this was not done because frequency gave a clearer idea of a regular drinking pattern than 

quantity. There was no selection on demographic or social variables meaning the demographic 

and social characteristics of those selected were random. Finally, only one individual was 

selected in each household to avoid the risk of two interviews being conducted with members of 
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the same household, as this would narrow the demographic and social variation if at least 20% 

(i.e. two out of 10 interviewees) of the participants interviewed lived together. 

7.6 Methods 

7.6.1 Recruitment 

Once ethical approval had been awarded and sent to NatCen, the data managers selected the 

sample based on the criteria in Section 7.5. In total, NatCen identified 26 eligible survey 

participants from the HSE 2011 dataset. Each of these participants was sent a letter by NatCen 

(which was written jointly by NatCen and UCL) informing them about the study ‘Ordinary 

drinking patterns and your experience of drinking diaries’. The letter was sent on 11
th
 

September 2012 on NatCen headed paper. HSE 2011 participants who did not wish to be 

contacted by the researcher could telephone a Freephone number within two weeks of receipt 

of the letter to withdraw (n=1). After this time, the details of the remaining 25 participants were 

passed on securely in a password-protected compressed Excel spreadsheet. The details 

passed on were full name, address and telephone number, and crucially, did not include 

identifiers which would make the participant identifiable in the HSE 2011 dataset. Therefore it 

was not possible to explore survey responses of the participants interviewed; this was 

intentional such that their anonymity in the dataset was protected. Participants were contacted 

and interviews arranged by telephone in late September 2012. Six selected participants were 

unreachable (daytime and evening calls were attempted), four survey participants declined to 

take part in the study, and four were not contacted and kept as reserves (the least accessible in 

terms of public transport), in case of withdrawal after interviews were arranged. 

7.6.2 Procedure 

In total, 10 interviews were completed. These primarily took place in participants’ own homes 

(n=9), with the remaining interview taking place in a workplace (which was a café after lunch 

service had finished). After a brief and informal introduction to put the participants at ease, 

participants were asked to read the information sheet and then sign the consent form before the 

interviews commenced. The interviews were recorded on an Olympus Dictaphone with an 

internal microphone (as used in the pilot study). The majority of visits took around 45 minutes to 

an hour, although a small number of visits were shorter at approximately 30 minutes, and one 

was closer to two hours. The first part of the interview concentrated on participants’ experience 

of the drinking diary, then a more in-depth discussion of routine drinking practices, drinking 

patterns and styles, and under-reporting followed. The interview schedule is available in 

Appendix P. Participants were given a £10 gift voucher at the end of the interview as a thank-

you for their participation. Interviews took place in daytimes, evenings and weekends in October 

and November 2012. 
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Efforts were made to make participants feel at ease and to build up a similar rapport with each 

such that participants’ willingness to share information was maximised. Although this was 

compromised to some extent by the researcher sharing more characteristics with some 

participants than others, all the interviews were conducted by the same researcher. There was 

a range of responses in the interviews, and the level of detail that participants provided varied. 

Some participants were more talkative and willing to share their experiences and views than 

others. A small number of participants whose responses were less detailed may not have been 

confident with their level of English, as it was apparent that it was not their first language. This 

may have acted as a barrier to gaining the depth of responses that was achieved in some of the 

other interviews. 

7.6.3 Analysis 

Interviews were transcribed manually on a MacBook using a USB foot pedal and trial versions 

of transcription software. All interviews were transcribed within one or two days of the interview 

taking place, such that the experience of conducting the interview was still recent. Any 

identifiable information or personal information (e.g. if a participant mentioned their spouse by 

name) was removed from interview transcripts at this stage. Comments and coloured fonts were 

used to flag parts of the transcript that appeared important at this initial stage. All interviews 

were completed and transcribed before the analysis took place in Microsoft Excel. This was 

suitable for analysing the 10 interviews, especially because only one person was working on the 

data. It is important to note here that all interviews were conducted, transcribed and analysed 

before the quantitative analyses presented in the previous chapter (Chapter 6) commenced. 

Therefore the interpretation of the interviews was not influenced in any way by the findings of 

the previous chapter. 

A framework was created in Excel with a row for each participant, and columns that related to 

the different areas that were discussed in each of the semi-structured interviews. Participant’s 

responses along with brief quotes were recorded in the spreadsheet, with page and line 

numbers used to refer to relevant points in the interview transcripts. Responses were then 

colour-coded across participants to identify how themes identified in one area of the interview 

related to those themes and areas identified in other participants. Thus the analysis allowed for 

both emic and etic coding (192). Emic coding was applied to things participants described 

during the interview, such as drinking to achieve a ‘nice buzz’ or becoming ‘tipsy’ when they 

were talking about their drinking practices and experiences of drunkenness. Etic codes were 

developed by the researcher while analysing the transcripts. These were used to group 

participants’ responses into a category or theme, such as embodied aspects of drunkenness or 

describing drinking patterns as routine.  
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7.7 Results 

The 10 participants interviewed (7 men, 3 women) ranged in age between 25-90 years. Nine 

were employed at the time of the HSE interview, and one was retired. Participants lived in areas 

from all area deprivation quintiles, but most were from the highest two income quintiles (two 

withheld information on income). Almost all participants said that the week they completed the 

diary was, or probably was, a fairly typical week (9/10). One participant remembered drinking a 

lot more than usual because he attended a stag weekend while he was completing the diary. 

Other participants described the week as not out of the ordinary but perhaps slightly lighter 

(2/10) or heavier (1/10) than an average week. This recall is slightly different to what HSE 2011 

participants on average said at the end of the diary week (Section 6.7.1), but some change is to 

be expected given the small sample size and that the diary was completed in any one week in 

2011 and the interviews took place in October and November 2012. 

All participants stated that doing the drinking diary did not influence their alcohol consumption 

during that seven day period. Three people had changed their drinking patterns somewhat since 

the time when they did the diary, aiming to either drink less often, not drink alone, or simply cut 

down the quantity of alcohol they drank. All three of these people said that the reasons that they 

had changed their drinking patterns were wholly unconnected to the diary. 

7.7.1 Mode effects: honesty and recall 

Many of the participants made a clear distinction between the drinking diary and the CAPI 

questions about drinking. Whilst it was commonly stated that this was not a case of preferring 

the privacy of doing the diary, when asked if doing the diary was different to talking to the 

interviewer about alcohol consumption (referring to the CAPI), six of the 10 participants (one 

woman) volunteered that the anonymity of the self-completion diary led to increased honesty. 

These participants believed they were likely to make generalisations in the CAPI, whereas the 

diary was viewed as an objective measure of drinking: 

If somebody asks you, like about your drinking habits I think you automatically put 
up a sort of, a little bit defensive and a little bit glossy on um, what you do…I 
suppose it’s more truthful [the diary], it’s more, like because it’s there in black and 
white…it would just be, as it is I s’pose. Rather than, um, finessing certain bits or 
missing certain bits out. 

Male, age 35-44, most deprived quintile, second highest income quintile, employed 

For the remaining four participants, the diary and the CAPI were seen as equivalent. These 

participants tended to have routine drinking patterns so perhaps to have put this ‘gloss’ on their 

drinking would have required more extensive modification of their alcohol consumption than for 
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those whose consumption was less routine. In contrast to this general sense that the privacy of 

the diary promoted honesty, one participant (who perceived the diary and the CAPI as 

equivalent) believed others could report more drinking in the CAPI, or that consumption not 

reported in the face-to-face interview would not be reported in the diary either: 

Whether I can offer more by one-to-one I think probably more does come out, 
especially if you’re recording it. You know. You get more, maybe more if you do it 
in person. 

Y’know, well, is it beneficial having it on paper? If they’re gonna tell lies they’re 
gonna tell lies…are you gonna get the truth one-to-one, or are you gonna get the 
truth on paper?...Not at all. Neither! 

Male, 75+, second least deprived quintile, income withheld, employed 

This may have been in reference to the interviewers’ ability to probe and ask questions. This 

participant described a very established drinking routine – one glass of red wine a night -  and 

thought other people may be unwilling to report how much they drink. For him, drinking is so 

routine that it is easy to recollect, but his scepticism of others’ willingness to tell the truth is 

corroborated by the ‘gloss’ that other participants believed they may have put on their 

consumption in the CAPI. 

Quite set apart from this is the recall issue which was identified by other participants. For a 

small number of participants, the diary was seen as a more objective measure of drinking than 

the CAPI, not because it promoted ‘honesty with yourself’ (a recurrent emic code) but rather 

because of the recall period involved. One participant gave both these reasons. As the diary is 

completed in closer proximity to the drinking occasion, recall is made easier. Three participants, 

two of whom were women, found this noticeable: 

You do it, sort of, much quicker after the event. Much more proximity to the event. I 
mean even if you’d sat down and at the end of the week tried to remember you’d 
have struggled. 

Female, age 45-54, second most deprived quintile, highest income quintile, employed 

I suppose I might put, be more prepared to put it chapter and verse on the form. 
Um, but again I think it comes more likely comes back to, to pure recollection. It’s 
not trying to kind of, you know, gloss over the facts. 

Female, age 55-64, least deprived quintile, highest income quintile, employed 
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So although there was a general consensus across all 10 interviews that the diary is a better 

and more objective measure of drinking than the CAPI, the reasons for this belief varied. Why 

some participants view this in terms of honesty and social desirability and others view this in 

terms of recall - with only one participant identifying both reasons – is interesting and shows that 

the reasons for under-reporting of alcohol consumption are likely to be multiple. 

7.7.2 Actual and perceived drinking pattern 

Half of participants (5/10) described their drinking pattern in ways which meant it was coded as 

routine. This tended to be expressed primarily in terms of frequency of drinking, although 

quantity was also mentioned to a lesser extent. Three further participants described their 

drinking pattern as semi-routine, with some aspects of their drinking pattern being quite 

entrenched but others being more unpredictable. Participants who had a routine drinking pattern 

generally felt they had a good idea of how much they drank before they did the diary: 

I knew exactly, pretty well, what I was drinking and I was aware for some time that I 
was probably exceeding, certainly exceeding 21 units…no I’m quite open about it. 

Male, 75+, least deprived quintile, second highest income quintile, retired 

The routine drinkers tended to be older participants, and also did most of their drinking in the 

home. Participants with a more varied or chaotic drinking pattern more commonly recalled 

experiencing some element of surprise at their alcohol consumption when they completed the 

diary. Although this surprise concerned the quantity of alcohol consumed to an extent, the 

frequency of drinking was of particular mention: 

I was slightly shocked that I’d gone out so many times that week…it was all 
perfectly normal…it did sort of make me realise that’s actually quite a lot in a week. 

Male, 25-34, middle deprivation quintile, highest income quintile, employed 

Yeah I was sort of surprised, when it’s down on paper you think ‘oh yeah’. Y’know 
when you see that I’m drinking nearly every day. 

Male, 65-74, least deprived quintile, income withheld, employed 

Two groups therefore emerged: routine drinkers with accurate perception of consumption, and 

non-routine drinkers with what they thought was a less accurate perception of consumption. 

This may mean that the reported alcohol consumption (in the CAPI) of participants with routine 

drinking patterns is more reliable than that of those whose consumption is more varied. 
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Therefore under-reporting is not just associated with level of consumption as previously thought 

(Section 2.6.7), rather drinking pattern may also play a part. In addition, participants reflected on 

their perceptions of their own drinking patterns, and how these corresponded with what they put 

in the diary. Inaccurate perceptions of drinking patterns also may contribute to under-reporting, 

and there was evidence that for some participants the diary uncovered inaccurate perceptions 

of alcohol consumption: 

It was actually the fact that sort of done [sic] two or three days in the week where I 
also drank. Whereas normally I think ‘I don’t drink for four days a week so it’s fine’. 

Male, 25-34, middle deprivation quintile, highest income quintile, employed  

I tend to think of myself as somebody who just drinks, you know, maybe Friday and 
Saturday, and sometimes I thought ‘ooh, I’ve actually had four nights when I’ve had 
some alcohol this week.’ 

Female, age 45-54, second most deprived quintile, highest income quintile, employed 

These inaccurate perceptions may be genuine, or may emerge resulting from attempting to 

adhere to social norms. Someone who sees themselves as a ‘weekend drinker’ may be unlikely 

to report midweek drinking in the CAPI (i.e. fewer drinking days, and thus lower weekly total), 

but this is something which would be recorded in the diary. Therefore both drinking pattern itself 

and the accuracy of perceptions of that pattern are both linked to drinking more in the diary than 

expected. 

7.7.3 Usual methods of tracking drinking 

Drinking more in the diary week than expected, or a sense of surprise at the diary was not 

limited to having a non-routine drinking pattern. The usual methods by which participants 

tracked their drinking was also associated with whether they experienced any surprise at their 

alcohol consumption when they completed their diary. Most commonly, drinking was tracked in 

terms of numbers of drinks or fractions of bottles (8/10). Put simply: 

If the bottle’s empty I know I drank a bottle, don’t I?! 

Male, 65-74, least deprived quintile, income withheld, employed 

Much less common was to use units of alcohol to track consumption, with only one participant 

mentioning units as a helpful way of tracking drinking. This participant said he had been using 

units since the early 1990s on the advice of a health professional, and this became increasingly 
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important as he got older and the risks of diseases such as dementia became more real. He 

had been keeping his own drinking diary on a calendar for a few weeks prior to interview after 

resolving to reduce his alcohol intake around two months before the interview took place: 

So I reckon that increasingly, certainly this year I was drinking, making a bottle of 
wine last two days. And I reckon I was probably exceeding, well I was certainly 
exceeding 21 units a week…Now that continued, until the first week of August this 
year…I decided quite strictly to mend my ways…I decided that I would only have 
one bottle of red wine per week. That bottle should last three days. I would then 
have shorts – a double whiskey, a double vodka, 50ml – I’ve got a proper 
measure…on the next three days if I did two days of red wine, or the next two days 
if I did three days of red wine. And I would have a holiday from booze, preferably 
on Saturday and Sunday. 

Male, 75+, least deprived quintile, second highest income quintile, retired 

This participant was not only aware of the units in certain drinks but also very aware of the 

weekly and daily drinking guidelines. Together we calculated his weekly alcohol intake in units 

under his new regime: 14-16 units per week. For him, this pattern of drinking was an acceptable 

amount of alcohol to drink, and he was delighted that he was well within the guidelines as he 

saw these as an objective figure below which the risk of alcohol-related harm was negligible. 

However, he was dismissive of the Royal College of Psychiatrists report (193) suggesting over 

65s drink no more than 1.5 units per day which he had recently seen reported on television 

(194): 

I’m not going down to 1.5 units that’s ridiculous. 

Male, 75+, least deprived quintile, second highest income quintile, retired 

Adherence to the drinking guidelines was only viewed as acceptable if the prescribed level of 

drinking fitted in with this participant’s desired lifestyle. This sense that if the drinking guidelines 

are incompatible with your lifestyle then they are irrelevant was also observed in other 

participants: 

 …It doesn’t suit my lifestyle so there’s always going to be a little bit of…’we can 
poo-poo that’…’it’s some bearded civil servant whose come up with this’. ‘There’s 
no real science behind it’, you know. 

Male, aged 45-54, second least deprived quintile, highest income quintile, employed 

This participant attempted to displace what appeared to be his views as a common or 

stereotyped response. He began by talking about his scepticism as to whether a single drinking 
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guideline for everyone of the same gender regardless of age, body size and physical fitness can 

really be appropriate from a scientific perspective. However the fact that he defaulted to stating 

a common response - despite being very articulate otherwise – may be indicative of his 

wariness of making his opinions known in the presence of an ‘expert’ health researcher. Due to 

this ambivalence towards drinking guidelines it could be expected that few participants ‘drank in 

units’. Of the participants who exclusively used units (1/10, see above) or counted drinks (4/10) 

to track their drinking, few said that they recorded higher alcohol consumption than they would 

have expected in their drinking diary. The routine drinkers tended to fall into this category of 

tracking drinking. Interestingly, the methods used to track drinking were commonly used in 

combination with one another (5/10), and this appeared to be related to the extent to which they 

were surprised at their diary or they recorded more drinking than they expected to drink. 

Participants who used more experiential approaches to track their consumption tended to recall 

drinking either larger quantities of alcohol or more frequently than they expected when they 

completed their drinking diary. 

These experiential approaches included embodied aspects (the level of intoxication perceived) 

or individualised approaches. Participants who used these approaches to track drinking had 

varying drinking patterns. Embodied aspects of tracking drinking were used by three 

participants. For some, when drinking a certain pleasurable level of intoxication was sought, and 

the amount of alcohol consumed to reach that point was of little relevance: 

Friday and Saturday probably not [able to estimate drinks]. You know I wouldn’t be 
able to put a number on it…it’s how you feel on it. You know, it’s, you get that nice 
little buzz. 

Male, aged 45-54, second least deprived quintile, highest income quintile, employed 

For this participant, consumption can only be tracked using an experiential approach. The focus 

of drinking is to reach a pleasurable level of intoxication, and embodied aspects best guide the 

pursuit of this. Counting a certain number of drinks would not have the same efficacy due to the 

changing experience of intoxication in different contexts, and further, increasing tolerance to 

alcohol over time. However for two other participants, both women, these embodied aspects of 

drinking are something to be avoided: 

I’d never allow myself to get tipsy. 

Female, age 55-64, least deprived quintile, highest income quintile, employed 

Um, I try not to get drunk. I know when to stop, make sure I pour some, I pour the 
drinks. [Laughs] so I pour other people more than me! ...So I drink white wine so I 
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water it down with some soda water lots of the time. So it always appears I have a 
full glass of wine but when I’m with everybody else I drink I top it up with soda 
water. So, they don’t top it up with wine. 

Female, age 25-34, second most deprived quintile, second highest income quintile, employed 

Individualised approaches were created and used by only a minority of participants (2/10), both 

of whom were men. For those who used them, these were an important tool used in their daily 

lives to track their drinking. One participant dichotomised drinking occasions into lighter and 

heavier drinking occasions using a three-pint rule. For him, drinking was tracked by counting 

drinks if he had three pints of beer or less, but drinking more than three pints made the drinking 

occasion qualitatively different. After three pints, consumption was no longer monitored in terms 

of numbers of drinks, and the embodied aspects of intoxication took over: 

I have sort of a, self-conscious limit of three. Um, so if I go over three then it’s sort 
of like, a bigger, bigger night…I know how much I drink. To a point. If it’s a big night 
and I get drunk, I lose track…it’s sort of like a point, a tipping point almost…Um, so 
if I go over three then it’s sort of like, a bigger, bigger night …where, you’re starting 
to go over to getting a bit, um, you’re on your way to get plastered then. Put it that 
way. 

Male, age 35-44, most deprived quintile, second highest income quintile, employed 

This method groups drinking occasions into two distinct categories. The other individualised 

approach used was more of a continuum, whereby consumption was monitored by the time 

elapsed since the start of the drinking occasion. For this participant, time was crucial in 

approximating how much he had had to drink: 

I went out to the pub after work with some colleagues, and were just were doing 
rounds and all drinking beer…at some point, I asked them ‘what’s the time?’, must 
be getting on for sort of half eight quarter to nine and they said ‘no it’s quarter to 
11’. And that was quite shocking because you realise wow I’ve been in here for 
nearer five hours, I thought it was coming up for three and it’s actually five. 
Therefore, I’d probably drunk about three more pints than I thought I had. 

Male, 25-34, middle deprivation quintile, highest income quintile, employed 

Participants who have these sorts of experiences and approaches demonstrate the scope for 

qualitative research to contribute to understanding low alcohol sales coverage. This participant 

not only under-estimates his alcohol consumption from using this method, but also effectively 

loses time. Estimating consumption based on duration of drinking is an intuitive method, but by 

the participant’s own admission is not always accurate. Contributing to this may be that the 

perception of time can vary, and also the speed of drinking can do so as well for many reasons 
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including occasion, mood, time of day, and level of intoxication. The two participants who used 

individualised approaches to track their drinking were quite aware that there were limitations to 

these, and the origin of these approaches was unclear for both. 

Along with the use of embodied aspects to track consumption, together these ‘experiential 

approaches’ to track drinking were linked to participants recalling that they were surprised at 

their consumption or drank more than they expected they would in their diary week. However, 

these participants tended to use the qualitative assessment in combination with a quantitative 

assessment of consumption. Participants who tracked their drinking in terms of glasses, bottles 

or cans, or alcohol units, and did not also employ experiential approaches to track their drinking 

did not tend to say they were surprised at their diary or that they drank more than they 

expected. Therefore people who use these approaches appear to have a more accurate 

perception of how much they drink. It appears that adopting an experiential approach to tracking 

drinking somehow clouds the ability to monitor consumption, and perhaps people who track 

their drinking in this way may be more prone to under-report their alcohol consumption. 

7.8 Discussion 

The 10 interviews conducted with HSE 2011 participants who completed the seven-day drinking 

diary identified factors which were linked to drinking more than expected in the diary week or 

feeling surprised at the diary, which may in turn be linked to under-reporting of alcohol 

consumption. Having a non-routine drinking pattern, and usually tracking drinking using 

experiential approaches were linked to experiencing surprise at the diary or drinking more than 

they would have expected. With the exception of older participants – who had more routine 

drinking patterns – not commonly stating that they drank more than they expected to, 

demographic and social factors appeared to be less important. 

Whilst this is not definitive due to the small number of interviews conducted, this appears to 

corroborate what was observed in the previous chapter (Chapter 6), in which demographic and 

social factors did not predict differential reporting of alcohol consumption but some alcohol-

related factors did. In summary, there is no evidence from either this chapter or Chapter 6 that 

demographic and social factors independently predict drinking more than perceived in the diary, 

or recording more drinking in the diary week than the CAPI week. Instead, alcohol-related 

factors appear to be much more important. Alcohol consumption appears to be important to an 

extent, but drinking habits perhaps even more so, with people who have less routine or more 

‘chaotic’ drinking patterns - mixed venues, mixed drink types, or a non-routine pattern – more 

strongly associated with under-reporting in standard social surveys. 
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7.8.1 Strengths 

This is a qualitative study of what is essentially a quantitative problem. It is the first qualitative 

study specifically designed to better understand under-reporting of alcohol consumption, and 

responds to the lack of methodological innovation identified in the literature review (see Section 

2.7). The design of this study emerged after much deliberation of proposed study designs in 

conjunction with supervisors and other researchers. This chapter has identified possible risk 

factors for under-reporting that would have been difficult to identify using a quantitative 

methodology such as a questionnaire. The fact that participants could volunteer their own 

experiences and ideas about how they found doing the diary has led to a richer and more 

nuanced understanding of why alcohol consumption is under-reported in social surveys. 

For most of the participants interviewed, drinking was quite an ordinary part of everyday life, an 

unremarkable event which did not warrant being committed to memory. For the majority, the 

HSE 2011 was the first time they had completed a drinking diary and as a result was also the 

first time they had to review or monitor their alcohol consumption. Current standard survey 

questions may not be suitable for everyone, and a more intensive approach (such as the 

drinking diary) is necessary to more accurately record alcohol consumption in those whose 

consumption is not likely to be recorded as well using retrospective recall or quantity frequency 

questions. For many participants to recognise during the interview that they did not previously 

realise how much they drank was an interesting finding in itself. Perhaps this sort of reflexive 

practice promoting mindful alcohol drinking or reviewing consumption could even form part of 

health promotion packages such as drinking diary mobile phone apps. In particular, this would 

be beneficial if under-reporting groups could be identified, such as has been done in this thesis. 

Latham has acknowledged the utility of diaries in qualitative research (190, 191), and diary-

interviews have been described as an excellent supplement to a written diary (191). Whilst the 

interviews in this study were not diary-interviews pe se - the diary was not obtained by the 

researcher conducting the interview – they were very focused on the drinking diary. This 

chapter responds to this call for using a relatively under-used method. This chapter has had 

contrasting findings to that in human geography which has identified embodied aspects of 

drinking to be particularly important for domestic drinking routines (24, 188). Instead this study 

supports the idea that such experiential approaches to track drinking are associated with varied 

drinking practices, and that more routine drinkers count their consumption in various ways. 

7.8.2 Limitations 

A relatively small number of interviews were conducted due to the limited financial resources 

available to conduct the study. While the financial costs of conducting the interviews themselves 



Chapter 7. PART B. Study one: identifying further risk factors for under-reporting: a qualitative study 

 

165 

 

(Dictaphone, travel, etc) were moderate, the cost of selecting HSE participants through NatCen 

was considerable (several hundred pounds). To extend the sampling to recruit more participants 

would have cost a similar amount of money to the initial sampling. As a result, saturation was 

not reached in the interviews and it is possible that more, or conflicting factors could have 

emerged which could have been linked to either drinking more than expected in the diary week 

or under-reporting more generally. While a more casual method of recruitment could have 

recruited a greater number of participants as it would have been less expensive, this approach 

allowed for the interviews to be very focused on the seven-day drinking diary. The ten 

interviews conducted were a rich source of data and have been able to both supplement and 

complement the quantitative study in the previous chapter. 

The diversity among the participants interviewed was quite limited. Although there was a wide 

age range and participants lived in areas from each deprivation quintile, only three participants 

were women, and seven were in the top two income quintiles (N.B. two had also withheld 

information on income). This skew towards men and higher income groups may in part have 

been driven by the selection on drinking on four or more days in the diary week, as men and 

those in higher income groups are among those who drink most frequently. However, of the 25 

names and addresses provided by NatCen, 12 were men. There was little difference in the 

proportions of men and women who were contacted, however women were more likely to 

decline to take part (no men declined to take part once they had been contacted by telephone). 

Selecting participants based on quantity rather than frequency of drinking may have avoided the 

skew towards those on high incomes; however, those on high incomes do tend to drink more as 

well as more frequently so this may not solve this problem. Income and deprivation 

characteristics were only obtained for those interviewed therefore it is not known whether there 

was any social patterning to non-response as there was with gender (evident from the names 

provided). Future studies on under-reporting among participants who have completed a diary 

and a questionnaire or interview-based measure of drinking could use a more targeted 

approach using the available data. Participants could be selected if their diary exceeded their 

CAPI, for example, or whose diary exceeded their CAPI by a certain amount. This was not 

possible for this chapter, however, as the selection was carried out while the analyses for the 

HSE 2011 report were still being completed, meaning that variables that would have been 

required to select on these characteristics had not yet been created. 

Establishing whether a participant recalled experiencing any surprise when they completed the 

diary or that they drank more than expected, or whether it looked like an ordinary week, was 

reliant on their recall of completing the diary. The diaries were completed between 11 and 20 

months prior to the interviews taking place. Therefore participants’ recall of how their 
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perceptions of their drinking changed when they did the diary may not be fully accurate. Ideally 

the interviews would have been conducted in closer proximity to the diary being completed. 

However, participants were recruited from the HSE 2011 as soon as a dataset was completed 

which participants could be selected from. Future studies may wish to recruit participants from 

the general population to complete a diary and then to conduct interviews with these 

participants in much closer proximity to consumption taking place. 

As much as these interviews provided much useful insight into how and why people might 

under-report their alcohol consumption, as well as identifying additional risk factors for under-

reporting, the interviews were an edited version of drinking practices which the participants were 

willing to share with the researcher. The story participants told could be either influenced by the 

way the participant wished to be perceived, or by the participant attempting to tell the 

researcher what they thought the researcher wanted to hear. Indeed, anthropologists and 

others have shown that people will often say one thing about their consumption practices but 

actually do something quite different. Miller has shown that this is true for household 

provisioning and shopping (195), and as drinking is a much more sensitive subject, this is likely 

to also hold for alcohol consumption to an even greater extent. Therefore, observational and 

ethnographic studies on under-reporting of alcohol consumption are welcomed. These 

approaches would require substantially more resources than were available for this study but 

may uncover interesting reasons for the discrepancies between actual and perceived 

consumption that would not be identified in a quantitative study. 

7.8.3 Conclusions 

The qualitative interviews identified having a non-routine drinking pattern and usually tracking 

drinking using experiential approaches as linked to participants recalling experiencing surprise 

at the diary or drinking more than they would have expected. Combined with the previous 

chapter, this can be seen as a mixed-method approach to identify risk factors for under-

reporting of alcohol consumption in the HSE 2011. From this novel approach it appears that 

demographic and social factors are of lesser importance than alcohol-related factors. Whether 

this would be maintained if consumption by those outside the sampling frame and among non-

responders is unknown. These findings both supplement and complement those of the previous 

chapter (Chapter 6). The fact that these findings supplement the quantitative study shows that 

qualitative research does have a place in understanding under-reporting of alcohol 

consumption. Further, that these findings were similar to the quantitative findings suggests that 

there is value in these results, and that alcohol-related factors may be important for identifying 

those who under-report their consumption. 
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The public health implications of the findings of this chapter are unclear, due to this being a 

qualitative study on an issue predominantly explored using quantitative surveys. Whether 

identification of people with non-routine drinking patterns would consistently be able to identify 

people who are not aware of how much alcohol they drink is uncertain. However, if future 

studies can confirm that that people who have repeated episodes of heavy or binge drinking 

have a less accurate perception of how much alcohol they drink, this population could be 

targeted for brief interventions or feedback about alcohol. The use of experiential approaches to 

track consumption being linked to not being aware of consumption may indicate that knowledge 

of the amount of alcohol in certain drinks – particularly self-poured drinks – is poor, and that 

engagement with the concept of units is minimal. For those who perceive alcohol consumption 

in terms of states of intoxication rather than numbers of drinks consumed, perhaps alcohol 

education initiatives may be helpful.  
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Chapter 8 PART B. Study two: investigating how 
accidental under-estimation of home drinking may 
contribute to under-reporting 

The work presented in this chapter is the first published study that has 

investigated both actual and perceived units of alcohol poured in a self-defined 

‘usual’ glass of alcoholic drinks in a general population sample. A convenience 

sample (n=283) of adults recruited at a six sites in South East England selected 

from eight types of drinking glass and poured their usual glasses of wine and 

spirits (465 glasses in total). The mean amount of alcohol poured was 1.9 units 

for both wines and spirits. Of the drinks which participants estimated the alcohol 

content, 52% wine estimates and 42% spirits estimates were within half a unit 

either side of the actual amount poured. Of the remainder, for wine 29% over-

estimated and 19% under-estimated their glass, and for spirits 42% over-

estimated and 17% under-estimated. Systematic under-estimation of the 

amount of alcohol in a self-defined usual glass was not identified. However, 

independent risk factors for under-estimating emerged. These were increasing 

volume poured for both wine and spirits, and belonging to a non-white ethnic 

group and being unemployed or retired for wine only. 
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8.1 Background to the study 

One reason why under-reporting of alcohol consumption may take place is due to accidental 

under-estimation of the amount of alcohol in certain drinks (Section 2.6.6.2). This particularly 

concerns alcohol consumption in the off-trade, where drinks are not served in standard volumes 

as they are in the on-trade in the UK. As two-thirds of all alcohol sales in the UK now take place 

in the off-trade (see Section 2.4.1), there is the potential for this under-estimation to contribute 

substantially to the missing units. There is evidence that although the majority of the population 

has heard of alcohol units, the proportion correctly able to identify the drinking guidelines or the 

number of units in a standard glass of alcoholic drinks is low (see Section 2.6.6.1). One way this 

can be investigated empirically is by conducting studies in which participants complete a 

pouring task of their ‘usual glasses’ of alcoholic drinks. 

In the literature review, 16 studies which have asked participants to pour glasses of alcoholic 

drinks were identified (Section 2.6.6.2). The majority of these studies measured participants’ 

usual glass (66, 102-105, 108, 109, 111, 114, 116) and a smaller number of studies focused on 

participants’ ability to pour a standard drink (101, 107, 110), with one study from England asking 

participants to pour both (115). Just one of the ‘usual glass’ studies identified attempted to 

quantify participants’ perceptions of the number of standard drinks poured in a usual glass, and 

this was conducted in Australia and among 65-74 year olds only (114). The study which asked 

participants to pour both a usual glass and a standard drink (a unit) was conducted among 434 

16-25 year olds in South East England by De Visser and colleagues (115), and was conducted 

at about the same time that the work presented in this chapter took place. A usual glass was 

poured first, and then participants were asked to pour a unit of alcohol afterwards (115). The 

reason for this was to avoid biasing the participants’ pour of a ‘usual glass’ if they had attempted 

to pour one unit immediately before (115). 

Common features of the design of previous studies were that a selection of glass types was 

typically offered and participants were free to choose the glass that was most similar to what 

they would normally use for that beverage. The majority of previous studies used either water or 

coloured water (to look like the beverage they were supposed to be pouring) (66, 101-103, 107, 

109, 114, 115, 196), although some others used real alcoholic drinks (104, 105, 108, 111, 112). 

One study asked respondents to point to a level on a marked vessel instead of pouring a glass 

themselves (116). Some previous studies conducted in participants’ own homes have allowed 

for ice when considering spirits, either by allowing for ice melt in volume calculations (109), or 

by using plastic ice rocks (114). 
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These studies found that respondents frequently pour more than one alcohol unit or standard 

drink when asked to pour either their usual glass or one standard drink (see Table 2.3). UK 

studies that have asked participants to pour their usual glass found that a usual glass of wine 

and spirits was close to two units of alcohol (108, 111, 115). However two of these studies were 

conducted among school and university students (111, 115), therefore relatively little is known 

about the general population. The Australian study which investigated actual and perceived 

amounts of alcohol in a self-defined usual glass among 65-74 year olds found that men poured 

on average 1.33 standard drinks (SE 0.03), while women poured on average 1.15 standard 

drinks (SE 0.02) (114). On average, men under-estimated the amount of alcohol they poured by 

23%, and women by 16% (114). While this study was able to identify under-estimation in the 

elderly population sampled, this may not be true of a general population sample in England. It is 

known that in England, older people – as well as drinking less and being more likely to abstain 

from drinking alcohol - tend to have a poorer knowledge of units than younger people (99), 

therefore a general population sample may be more accurate at estimating the alcohol content 

of their drinks than a sample of older adults. 

Chapter 6 and Chapter 7 found that alcohol-related factors were more important in identifying 

under-reporting of alcohol consumption - as drinking that may not be captured using standard 

survey practices - than demographic or social factors. Therefore it is important that alcohol-

related factors are investigated with respect to drink pouring practices as well as demographic 

and social factors. Part of the work presented in this chapter is the first published study from the 

UK, and indeed Europe, of actual and perceived amounts of alcohol poured in a self-defined 

usual glass of alcoholic drinks. 

8.2 Research question 

Do drinking adults know how many units of alcohol are in their ‘usual glass’ of alcoholic drinks? 

8.3 Objective 

Conduct a face-to-face survey investigating estimation accuracy of a self-defined usual glass of 

wines and spirits. 

8.4 Hypothesis 

Participants will tend to under-estimate the amount of alcohol in their usual glass and the extent 

of this may vary by drink type and socio-demographic factors: for instance older participants 

who may not be aware of units will be more likely to under-estimate than younger participants 

who are more aware of units. 
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8.5 Source of data 

8.5.1 Ethical approval 

The University College London Research Ethics Committee (UCL REC) was consulted when 

this study was being designed. The aims of the study, the information collected in the 

questionnaire, and the procedure were explained. The REC said that ethical approval was not 

required. This was because the survey procedure used collected data which were non-

identifiable and names and contact information were not obtained as there was no follow-up to 

the study. 

8.5.2 Pilot study 

The questionnaire and survey procedure were piloted on 16
th
 May 2011 at the Health Survey for 

England (HSE) 2009 report launch reception held at the Department of Epidemiology and Public 

Health, UCL. Approximately 75 people attended the report launch, 27 of whom took part in the 

pilot study. Most of those who attended the launch but did not take part in the study did not stay 

for the reception. The pouring task was piloted with wine only to avoid confusion, as spirits were 

not on offer at the reception. Of the pilot study participants, 18 were women and nine were men. 

Almost all of the participants were white British, and education level, income category, and 

employment grade tended to be high. All participants had heard of units, although the 

knowledge of the drinking guidelines and number of units in standard drinks was variable. 

Almost all the participants (n=25) drank alcohol at least occasionally, and 90% (n=24) drank on 

at least one day in the last week. 

The volume of wine poured did not vary by whether the participant selected red or white wine: 

with the mean volume poured for white wine (n=8) and red wine (n=18) at 125ml (SD 56.8, 

range 57-238ml) and 126ml (SD 47.6, range 70-267ml) respectively. This is equivalent to one-

sixth of a bottle, known as a ‘small’ glass. The mean perceived number of units poured was 

similar for both types of wine as well: at 1.5 (SD 0.83, range 1-3.5) for white wine and 1.5 (SD 

0.46, range 1-2.5) for red wine. However as the red wine had a slightly higher alcohol by volume 

(ABV) than the white wine, the actual number of units poured varied between the two drink 

types, with the mean number of units poured at 1.5 (SD 0.68, range 0.7-2.9) for white wine and 

1.7 (SD 0.64, range 0.9-3.6) for red wine. There was a moderate positive correlation between 

perceived and actual units poured of 0.507 (P=0.008). Of 26 participants who estimated the 

number of units poured, 17 were within half a unit either side, six under-estimated (by >0.5 

units), and three over-estimated (by >0.5 units). The results from the pilot study were used in a 

sample size calculation for the main study. 
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8.5.3 Recruitment of study sites 

Participants were to be recruited from a range of venues undertaking different activities, on 

different days of the week, and at different times of the day. These venues fell into three main 

categories: shopping venues, drinking venues, and workplaces. In June 2011, Majestic Wine, 

the ‘big four’ supermarkets (ASDA, Morrisons, Sainsbury’s, and Tesco), as well as Marks and 

Spencer and Waitrose, were contacted by email. Majestic Wine did not agree to data being 

collected on their premises, and said they were concerned their customers would think that they 

were involved in or endorsed the project. They recommended a supermarket chain saying that 

the greater footfall would also be more appropriate for the study. ASDA, Morrisons, Sainsbury’s, 

Marks and Spencer and Waitrose did not reply with a personalised response. 

Tesco requested that head office was consulted by letter. Tesco head office later gave 

permission for this to be taken up with a local store (Tesco Superstore Kennington, London). 

The store was visited and an impromptu meeting with the store manager resulted in co-

operation from the store and support for the study. The managers asked that they were advised 

of planned data collection session times a few days in advance. On data collection days, the 

store provided a table from the staff training room to be used outside at the front of the store. 

Between data collection sessions, the study equipment was stored securely in the stock room 

for the cigarette counter which was conveniently located close to the entrance of the store. The 

second shopping venue was outside shops near the entrance to UCL students’ union. Data 

collection here was arranged in liaison with one of the sabbatical officers for the students’ union. 

For the drinking venues, pre-existing links were used and data were collected at a postgraduate 

student trip to Windsor and a flat warming party in Battersea. For the workplaces, again pre-

existing links were used and data were collected at a charity’s head office in Shoreditch and at 

UCL during the summer holidays.  

8.6 Methods 

8.6.1 Procedure 

In line with a number of studies identified in the literature review (104, 105, 108, 111, 112), real 

alcoholic drinks were used in this study. Real alcoholic drinks were chosen over water or an 

imitation beverage as it was thought that associated visual and olfactory cues may guide 

participants in pouring a glass most similar to that which they would pour at home. Use of real 

ice cubes would not have been practical in this study. Use of plastic ice rocks was considered 

but it was decided that these are not a perfect substitute for real ice due to their often large size 

and artificial colour. Instead participants were asked to imagine that they were going to add ice 

afterwards. The decision was made to have a separate set of glasses, cylinders and funnels for 
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light (white wine, vodka, gin) and dark (red wine, dark rum, whiskey) drinks. This was so that the 

same glasses could be used throughout a data collection session without the need for rinsing 

glasses to avoid residue from dark drinks mixing with the light drinks and affecting the colour. 

Upon arrival at a study site for data collection, a table was set up with 16 glasses (eight different 

types, in pairs), two 250ml measuring cylinders, two 100ml measuring cylinders, four funnels, 

two types of wine (white wine at 12% ABV, red wine at 13.5% ABV), four types of spirits (gin at 

37.5% ABV, vodka at 37.5% ABV, whiskey at 40% ABV, and dark rum at 40% ABV), an 

information sheet, and three clipboards with questionnaires and pens. All the drinks were 

bought from a supermarket and the spirits were well-known brands. For ease of portability the 

spirits used were in original 35cl bottles. The study set up is shown in Figure 8.1. The 

information sheet (bottom left in Figure 8.1) is available in Appendix Q. 

 

Figure 8.1: Study setup 

Shoppers and passers-by were invited to take part in a study of home drinking and to ‘test their 

knowledge of units’. Participants were eligible to take part in the study if they drank alcohol or 

poured drinks for other people. As this was quite clearly a study about alcohol consumption, 

instances where people were non-drinkers and non-pourers expressing interest in taking part in 

the study were rare. Participants completed the questionnaire (one side of A4) first, and then 
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took part in the pouring task. Each participant was asked to choose a wine and a spirit from 

those available, based on what they drank at home most often, and to select a glass which was 

most similar to what they would use for that drink. If a participant did not ever drink or pour one 

of the two drink types they were requested to pour a glass of the drink that they do drink (or 

pour) only. 

Participants were asked to pour their usual glass of both drinks before the volumes poured were 

measured and units estimated. Drinks poured were measured using the funnels and measuring 

cylinders. The number of units poured was approximated from a printed table (Appendix R) kept 

out of sight of participants, and this was reported back to participants unless they said that they 

did not wish to find out how many units they had poured. The study procedure is summarised in 

Figure 8.2. The survey took around ten minutes in total for each participant to complete. 
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Figure 8.2: Study procedure flow diagram 

"Test your knowledge of 
alcohol units"/"help with my 

PhD research" 

•1. Complete short questionnaire 

•2. Pour, but not drink, a glass of 
something, like you normally would at 

home 

"Do you ever drink wine at 
home?" If yes... 

•Do you drink more white wine, or more red? 

•Choose a glass that is most like what you 
have in your cupboards and pour your 

normal glass 

"Do you ever drink spirits at 
home?" If yes... 

• I have gin, vodka, whiskey and dark rum - 
which of these do you drink most often? 

•Choose a glass that is most like what you 
have in your cupboards and pour your 

normal measure 

"And how many units do you 
think you have poured?" 

•measure drink using funnel and graduated 
measuring cylinder 

•estimate units poured 

• report back to participant 

•answer questions about units and/or drinking 
guidelines 
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A mid-study sample size calculation revealed that the required sample size was actually larger 

than originally calculated due to the standard deviation being substantially larger in the main 

study than the pilot (see Appendix S). The target sample size was revised and data collection 

continued until this was achieved. All study sites were visited just once with the exception of the 

Tesco Superstore which was visited seven times. Data collection took place on 12 separate 

occasions from July to October 2011 with a short break in August due to the London riots. 

8.6.2 Measures 

The questionnaire contained demographic questions, and questions on quantity and frequency 

of alcohol consumption and alcohol unit awareness. A copy of the questionnaire is available in 

Appendix T. The demographic questions and alcohol quantity and frequency questions were 

taken from the HSE 2008 (197), and the alcohol awareness questions were taken from the HSE 

2007 (198) (of which the focus was ‘healthy lifestyles: knowledge attitudes and behaviour’). The 

drink and glass type selected by the participant was recorded. The perceived number of alcohol 

units poured and volume poured were recorded on-site. The actual number of units poured was 

calculated during data entry. 

8.6.3 Statistical analysis 

Cross-tabulations describe the distribution of participants across study sites, demographic 

characteristics, alcohol drinking patterns and unit knowledge. Wine and spirits were considered 

separately in the analyses of the pouring task as many (64%) participants poured both drinks. 

The number of units poured was calculated accurately based on the ABV of the drink selected 

and the volume poured to the nearest millilitre. Cross-tabulations describe units poured by drink 

type, glass choice and with respect to drinking guidelines. 

The difference between actual and perceived units poured was calculated for each participant 

(actual minus perceived units) who estimated how many units they thought they had poured. 

Positive values denote a usual glass that was under-estimated, and negative values a usual 

glass that was over-estimated. Cross tabulations and histograms explore estimation accuracy 

after removal of outliers (+/- >5 standard deviations from the mean). Scatter plots and 

correlation coefficients were used to describe the relationship between estimated and actual 

units poured. 

To explore the hypothesis that inaccurate estimation of a self-defined usual glass may vary by 

demographic, social, and (most importantly) alcohol-related factors, such ‘risk factors’ for under-

estimating or over-estimating were explored using multinomial (polytomous) logistic regression. 

‘Estimation accuracy’ (actual minus perceived units of alcohol) was categorised as ‘correct’ (+/- 
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0.5 units), ‘over-estimate’ (<-0.5 units), or ‘under-estimate’ (>0.5 units). This tolerance of 

classifying estimates that were within +/- 0.5 units as correct was chosen thought to be an 

appropriate threshold for estimation accuracy. If this was too narrow, some participants with a 

fairly accurate idea of the number of units in drinks but facing limitations of the potentially 

unfamiliar glass shapes and drink types on offer may have been ‘penalised’. A +/- 0.5 unit 

tolerance was thought to be suitably generous not to penalise those who were only slightly 

inaccurate but still to identify those whose estimation accuracy was poor. 

Covariates were included in the multinomial logistic regression model if the likelihood ratio test 

for inclusion was statistically significant at the 5% level. If the likelihood ratio test was not 

significant the covariate was not included in the model. For wine estimating accuracy the 

covariates investigated but not included are sex, age category, income category, drinking 

frequency in the last year, drinking days in the last week, units consumed on heaviest drinking 

day in the last week, never drinking wine, drink drunk most often, glass chosen, and type of 

wine poured (red or white). For spirit estimation accuracy the covariates investigated but not 

included are sex, age category, income category, employment status, drinking frequency in the 

last year, drinking days in the last week, never drinking spirits, drink drunk most often, glass 

chosen and type of spirit poured (gin, vodka, whiskey or dark rum). All analyses were completed 

in Stata version 12 (StataCorp, College Station, TX). 

8.7 Results 

8.7.1 Descriptive statistics 

A total of 283 participants (54% women) completed the questionnaire and pouring task. The 

distribution of participants across study sites is shown in Table 8.1. The majority of participants 

(61%) were from the site which was visited seven times. The other study sites were visited once 

each.  
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Table 8.1: Distribution of participants across study sites 

Study site Men Women Total 

n % n % n % 

Total sample 130 100.0 153 100.0 283 100.0 

Shopping/leisure 98 75.4 109 71.2 207 73.1 

Supermarket 83 63.8 90 58.8 173 61.1 

Students’ union 15 11.5 19 12.4 34 12.0 

Drinking venues 14 10.8 30 19.6 44 15.5 

Postgraduate trip in SE England 4 3.1 22 14.4 26 9.2 

Flat warming party 10 7.7 8 5.2 18 6.4 

Workplaces 18 13.8 14 9.2 32 11.3 

UCL during summer  17 13.1 8 5.2 25 8.8 

Charity head office 1 0.8 6 3.9 7 2.5 

 

The characteristics of the participants are shown in Table 8.2. The sample was relatively young 

- with over 50% under 35 years of age. Over 70% of participants were white. Two-thirds of 

participants were employed, 60% had University degree (or equivalent), and incomes were 

relatively high with 36% in the top income group, based on the cut-offs used for the quintiles in 

HSE 2008. 
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Table 8.2: Participant socio-demographic characteristics 

Total sample 

Men Women Total 
n % n % n % 

130 100 153 100 283 100 
Age group       

16-24 28 21.5 32 20.9 60 21.2 

25-34 45 34.6 51 33.3 96 33.9 

35-44 22 16.9 21 13.7 43 15.2 

45-54 20 15.4 31 20.3 51 18.0 

55-64 7 5.4 12 7.8 19 6.7 

65-74 4 3.1 5 3.3 9 3.2 

74+ 3 2.3 1 0.7 4 1.4 

Region       

London 94 72.3 128 83.7 222 78.4 

Elsewhere 33  25.4 17 11.1 50 17.7 

Ethnic group       

White 99 76.2 108 70.6 207 73.1 

Asian/Asian British 5 3.8 7 4.6 12 4.2 

Black/Black British 13 10.0 20 13.1 33 11.7 

Chinese 2 1.5 2 1.3 4 1.4 

Mixed 8 6.2 9 5.9 17 6.0 

Other 3 2.3 7 4.6 10 3.5 

Highest educational qualification       

NVQ4/NVQ5/degree or equivalent 78 60.0 93 60.8 171 60.4 

Higher education below degree 9 6.9 13 8.5 22 7.8 

NVQ3/GCE A level equivalent 16 12.3 15 9.8 31 11.0 

NVQ2/GCE O level equivalent 4 3.1 8 5.2 12 4.2 

NVQ1/CSE other grade equivalent 6 4.6 7 4.6 13 4.6 

Foreign/other 10 7.7 8 5.2 18 6.4 

None 4 3.1 8 5.2 12 4.2 

Employment status       

Employed 94 72.3 93 60.8 187 66.1 

Unemployed 4 3.1 10 6.5 14 4.9 

Unemployed & receiving benefits 0 0.0 8 5.2 8 2.8 

Retired 8 6.2 4 2.6 12 4.2 

Full-time education 23 17.7 38 24.8 61 21.6 

Total household income       

<£10,655.74 16 12.3 38 24.8 54 19.1 

£10,655.75-16,900.00 5 3.8 18 11.8 23 8.1 

£16,900.01-26,787.88 24 18.5 15 9.8 39 13.8 

£26,787.89-£41,864.41 27 20.8 29 19.0 56 19.8 

>£41,864.42 52 40.0 51 33.3 103 36.4 

There were a small number of missing values for each variable (<4%) which were not included 

in further analyses 
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The drinking characteristics of the participants are summarised in Table 8.3. All but one of the 

participants were current drinkers, and the participant who did not drink alcohol poured drinks 

for other people and therefore was eligible to continue with the study. The drink type consumed 

most often among men was beer/lager/cider/shandy (32%) and among women was wine (54%). 

The majority of participants (86% men, 69% women) drank at least once a week. Around 50% 

drank on two to four days in the last week, with a further 20% drinking on five or more days. 

Respondents reported drinking heavily, with 40% men and 28% women reporting that they 

drank more than twice the recommended daily limits (>8/6 units) on their heaviest drinking day 

in the last week. Additionally, a quarter of men and a fifth of women reported drinking more than 

the recommended daily limits (>4/3 units) on their heaviest drinking day in the last week. 
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Table 8.3: Drinking frequency and consumption in the last week by sex 

 Men Women Total 

 % n % n % n 

Total sample 100.0 130 100.0 153 100.0 283 

Ever drinks alcohol       

Yes 99.2 129 99.3 152 99.3 281 

No 0.0 0 0.7 1 0.4 1 

Ever pours alcoholic drinks for other people       

Yes 92.3 120 93.5 143 92.9 263 

No 6.2 8 6.5 10 6.4 18 

Drink type consumed most often       

Any wine 29.2 38 53.6 82 42.4 120 

Any beer/lager/cider shandy 31.5 41 9.8 15 19.8 56 

Spirits or liqueurs 10.8 14 11.1 17 11.0 31 

Other drinks 0.8 1 2.0 3 1.4 4 

Two or more drink types 20.8 27 20.3 31 20.5 58 

Drinking frequency (past 12 months)       

Almost every day 23.1 30 20.9 32 21.9 62 

At least once a week 63.1 82 48.4 74 55.1 156 

At least once a month 10.8 14 23.5 36 17.7 50 

Less than once a month 3.1 4 7.2 11 5.3 15 

Drinking days in the last week       

0 or 1 16.2 21 28.8 44 23.0 65 

2 to 4 52.3 68 47.1 72 49.5 140 

5 to 7 22.3 29 16.3 25 19.1 54 

Units on heaviest day in the last week       

Not applicable 1.5 2 3.9 6 2.8 8 

Don't know 10.8 14 11.8 18 11.3 32 

Less than daily limits (<4/3 units) 16.9 22 29.4 45 23.7 67 

Above daily limits, but below twice 25.4 33 21.6 33 23.3 66 

More than double the daily limits (>8/6 units) 40.0 52 28.1 43 33.6 95 

There were a small number of missing values for each variable (<5%) which were not included 

in further analyses 

Knowledge of units is summarised in Table 8.4. Nearly all (95%) of the participants had heard of 

alcohol units. Of the 12 participants who said they had not heard of units, around half went on to 

estimate the number of units in drinks or the daily guidelines in each subsequent question. It is 

likely that these subsequent questions served as a prompt or memory-jogger among these 

participants and that they actually had heard of units. Therefore these participants were 

permitted to continue with the study and estimate units in the pouring task. 
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A pint of normal strength beer (4-5% ABV) contains 2.3-2.8 units of alcohol, a 125ml glass of 

wine (12% ABV) contains 1.5 units of alcohol, and a usual pub measure (25ml) of spirits (40% 

ABV) contains 1.0 units of alcohol. For beer, participants who estimated between two and three 

units were put into the ‘correct’ category (if 2.3-2.8 units is used instead, only 4% men (n=5) and 

7% women (n=10) would be classified as correct).  Fifty five percent of men and 47% of women 

correctly estimated the number of units in a pint of beer, and the proportions over and under-

estimating were similar in both genders. Fewer than 10% of participants correctly identified the 

number of units in a small glass of wine. Around 40% men and women under-estimated the 

number of units in a small glass of wine, and this may reflect increases in the ABV of wine in 

recent decades. One-third of participants correctly identified that there is one unit of alcohol in a 

pub measure of spirits. For spirits, a greater proportion of men over-estimated the number of 

units in a pub measure than women (46% men vs. 33% women), and as with beer, a greater 

proportion of women said they did not know (27% women vs. 21% men). The number of alcohol 

units in standard measures of beer (the lowest ABV drink) was the most well-known, while the 

number of units in the moderate ABV drink (wine) was most commonly under-estimated, and 

the number of alcohol units in high ABV drinks (spirits) was most commonly over-estimated. 

UK drinking guidelines specify a range which should not be regularly exceeded (3-4 units a day 

for men and 2-3 units a day for women). With regards to the drinking guidelines, 45% identified 

the recommended daily limits for men within the correct range, and 50% identified this guideline 

for women within the correct range. The proportion of men who correctly identified the drinking 

guidelines was higher than the corresponding proportion of women who did so, by 5-7% points. 

However, 24% men and 19% women thought the daily limits were higher than they actually are, 

with the proportion thinking the daily limits are lower than they actually are similar (15% and 

14% respectively). Some confusion in responses was apparent, with some participants quoting 

the weekly drinking guidelines (21 and 14 units respectively, n=8) used by the Department of 

Health until 1995, and others the thresholds for binge drinking previously used by the 

Department of Health (of twice the upper threshold of the daily limit: eight and six units for men 

and women, n=7). 

There were participants who thought the daily limits were higher than they actually are and that 

there were fewer units in drinks than there actually are concurrently. Among men who over-

estimated the daily guidelines (n=67), 50% under-estimated the number of units in a pint of 

beer, and 39% under-estimated the number of units in a small glass of wine. Among women 

who over-estimated the daily guidelines (n=58), 49% under-estimated the number of units in a 

pint of beer and 38% under-estimated the number of units in a small glass of wine.  
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Table 8.4: Knowledge of units in standard drinks and UK drinking guidelines by sex 

 Men Women Total 

 % n % n % n 

Total sample 100.0 130 100.0 153 100.0 283 

Heard of units       

Yes 94.6 123 96.1 147 95.4 270 

No 4.6 6 3.9 6 4.2 12 

Guess units in pint beer       

Not applicable 0.8 1 0.7 1 0.7 2 

Don't know 14.6 19 19.6 30 17.3 49 

Under-estimated 13.8 18 11.8 18 12.7 36 

Correct (2.0-3.0) 55.4 72 47.1 72 50.9 144 

Over-estimated 3.8 5 2.6 4 3.2 9 

Guess units in 125ml glass wine       

Not applicable 0.8 1 0.7 1 0.7 2 

Don't know 17.7 23 17.6 27 17.7 50 

Under-estimated 38.5 50 42.5 65 40.6 115 

Correct (1.5) 9.2 12 5.9 9 7.4 21 

Over-estimated 32.3 42 32.0 49 32.2 91 

Guess units in measure of spirits       

Not applicable 0.8 1 0.7 1 0.7 2 

Don't know 20.8 27 26.8 41 24.0 68 

Under-estimated 0.0 0 0.0 0 0.0 0 

Correct (1.0) 30.0 39 37.3 57 33.9 96 

Over-estimated 46.2 60 32.7 50 38.9 110 

Recommended daily limit for men       

Not applicable 0.8 1 0.7 1 0.7 2 

Don't know 11.5 15 20.3 31 16.3 46 

Less than three units 15.4 20 14.4 22 14.8 42 

Three or four units 48.5 63 41.2 63 44.5 126 

More than four units 23.8 31 23.5 36 23.7 67 

Recommended daily limit for women       

Not applicable 0.8 1 0.7 1 0.7 2 

Don't know 13.1 17 18.3 28 15.9 45 

Less than two units 10.8 14 14.4 22 12.7 36 

Two or three units 53.1 69 47.7 73 50.2 142 

More than three units 22.3 29 19.0 29 20.5 58 

 ‘Not applicable’ means the participant specified that they had not heard of units and did not go 

on to estimate units in drinks or the guidelines. There were a small number of missing values 

(<5%) for each variable which were not included in further analyses 
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The number of units poured by drink type, glass type, and with respect to the daily drinking 

guidelines is shown in the following three tables. In total, the 283 participants poured 465 drinks. 

The mean number of units poured was 1.9 units (SD around 0.8) for both wine and spirits, and 

there was little variation across the types of wines and spirits under study (Table 8.5). Men and 

women poured a similar number of units for all drink types except for gin; in which the mean 

pour among men was 2.0 units (SD 0.8), compared with 1.7 units (SD 0.8) in women. 

Table 8.5: Units poured by drink type selected 

  Drink type 

  Men Women Total 

All wine n 116 148 264 

 mean 1.90 1.89 1.90 

 SD 0.57 0.95 0.80 

Red wine n 77 71 148 

 mean 1.92 2.03 1.97 

 SD 0.58 1.04 0.83 

White wine n 39 77 116 

 mean 1.87 1.76 1.80 

 SD 0.55 0.84 0.76 

All spirits n 99 102 201 

 mean 1.99 1.88 1.93 

 SD 0.77 0.78 0.78 

Gin n 29 33 62 

 mean 2.04 1.66 1.84 

 SD 0.81 0.79 0.82 

Whiskey n 39 17 56 

 mean 1.98 1.89 1.96 

 SD 0.65 0.74 0.67 

Vodka n 14 37 51 

 mean 2.01 2.06 2.04 

 SD 0.51 0.75 0.68 

Dark rum n 17 15 32 

 mean 1.90 1.90 1.90 

 SD 1.12 0.86 0.99 

 

There was a relationship between the glass type selected and the amount of alcohol poured 

(Table 8.6). For wine, where wine glasses only are considered, more alcohol tended to be 

poured into the larger glasses than the smaller glasses. This was true for both men and women. 

For spirits, more alcohol was poured into the larger glasses by men, but there was no clear 

trend among women. Neither wine nor spirits were filled to the brim in any glass type so this 
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observation is not simply a reflection of the maximum capacity of the glass. However, caution 

needs to be taken interpreting these results as the sample size in some of the groups is small. 

Table 8.6: Units poured by glass type selected 

 
 

 Wine Spirits 

 Men Women Total Men Women Total 

Shot glass n 0 0 0 12 13 25 

mean    1.26 1.12 1.18 

SD    0.55 0.40 0.47 

Small tumbler/‘old 
fashioned’ 

n 4 7 11 64 53 117 

mean 1.49 1.89 1.75 2.00 2.05 2.02 

SD 0.26 0.50 0.46 0.58 0.89 0.73 

Medium 
tumbler/‘collins’ 

n 2 0 2 17 25 42 

mean 1.48  1.48 2.19 1.85 1.99 

SD 1.17  1.17 0.91 0.54 0.72 

Large 
tumbler/‘highball’ 

n 0 2 2 5 7 12 

mean  3.17 3.17 2.96 2.20 2.52 

SD  2.62 2.62 1.49 0.46 1.04 

Small wine glass n 17 30 47 1 3 4 

mean 1.44 1.15 1.25 1.76 1.55 1.60 

SD 0.35 0.25 0.32  0.13 0.15 

Medium wine glass n 22 29 51 0 0 0 

mean 1.65 1.57 1.60    

SD 0.37 0.39 0.38    

Large wine glass n 59 66 125 0 0 0 

mean 2.12 2.21 2.17    

SD 0.55 0.95 0.78    

XL wine glass n 12 13 25 0 1 1 

mean 2.18 2.55 2.37  2.25 2.25 

SD 0.59 1.42 1.10                  

 

The majority of participants poured more than one unit but less than the daily limits as their 

usual glass for both wine (97% men and 78% women) and spirits (91% men and 78% women) 

(Table 8.7). Women were more likely than men to pour more than their daily limit as a usual 

glass for both wine (10% women vs. 0% men, P<0.001) and spirits (7% women vs. 2% men, 

P=0.097). One woman poured more than twice her daily limit as her usual glass of wine (6.3 

units). The mean number of units poured for men and women was similar for both wine and 

spirits but the proportion pouring more than the daily limits into a glass is higher in women 

because the daily limits are lower for women (three units) than men (four units). 
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Table 8.7: Units poured with respect to UK drinking guidelines 

 

 

Wine Spirits 

Men Women Total Men Women Total 
Less than one unit n 4 17 21 7 15 22 

% 3.4 11.5 8.0 7.1 14.7 10.9 

mean 0.85 0.88 0.87 0.78 0.84 0.82 

SD 0.13 0.12 0.12 0.09 0.15 0.13 

>1 unit but <4/3 
units 

n 112 116 228 90 80 170 

% 96.6 78.4 86.4 90.9 78.4 84.6 

mean 1.94 1.76 1.85 2.01 1.90 1.96 

SD 0.54 0.51 0.53 0.55 0.47 0.52 

More than daily 
limits (>4/3) 

n 0 14 14 2 7 9 

% 0.0 9.5 5.3 2.0 6.9 4.5 

mean 
 

3.84 3.84 5.21 3.79 4.11 

SD 
 

0.90 0.90 0.05 0.60 0.82 

More than a twice 
daily limits(>8/6) 

n 0 1 1 0 0 0 

% 0.0 0.7 0.4 0.0 0.0 0.0 

mean 
 

6.34 6.34 
   

SD 
  

               
    

Where the perceived number of units poured was available, the difference between actual and 

perceived units poured was calculated for wine (n=248, 94% of poured glasses) and spirits 

(n=192, 96% poured glasses). Outliers where the difference between actual and perceived units 

poured was greater than five standard deviations either side of the mean were excluded. This 

excluded a small number (<1% of glasses poured for either drink type) of participants whose 

knowledge of units was questionable: for example a participant who poured 2.7 units of vodka 

and estimated that she had poured 100 units of alcohol. Histograms of the accuracy of 

participant’s estimates of the number of units in wine and spirits are shown in Figure 8.3 and 

Figure 8.4. Estimation accuracy for wine appears fairly normally distributed but for spirits there 

is skewness towards over-estimation. 
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Figure 8.3: Histogram of the distribution of estimation accuracy of wine by sex  

 

Figure 8.4: Histogram of the distribution of estimation accuracy of spirits by sex 

Over-estimation Under-estimation 

Over-estimation Under-estimation 

Over-estimation Under-estimation 

Over-estimation Under-estimation 
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Table 8.8 describes the accuracy of participants’ estimates of the number of units they poured. 

Participant’s estimates were classified as ‘correct’ if they are within a tolerance of 0.5 units 

either side of the actual value (see Section 8.6.3). For wine, 55% men and 50% women 

estimated within half a unit of what they had actually poured. For spirits, 43% men and 40% 

women estimated within half a unit of what they had actually poured. A larger proportion of 

women than men under-estimated poured units of both wines (23% and 14% respectively) and 

spirits (21% and 12%). The mean number of units poured as a usual glass varied by estimation 

accuracy category. Mean number of units poured was similar among participants who estimated 

correctly (+/- 0.5 units) and participants who over-estimated (>0.5 units) at between 1.7-1.9 

units for wines and spirits. However, among the under-estimaters (>0.5 units), the mean number 

of units poured was 2.5 for wine and 2.4 for spirits. 

The amount (mean difference between actual and perceived units poured) participants under-

estimated by was greater among women than men for both wine (women: mean 1.1 units SD 

0.83, men: mean 0.8 units SD 0.31) and spirits (women: mean 1.0 units SD 0.55, men: mean 

0.8 units SD 0.20). A larger proportion of men than women over-estimated both wines (32% and 

28% respectively) and spirits (44% and 39%). The difference between sexes is less marked for 

over-estimation. The amount participants over-estimated by was greater among men than 

women for both wine (men: mean -1.43 units SD 1.11, women: mean -1.20 units SD 0.69) and 

spirits (men: mean -2.12 units SD 1.62, women: mean -1.66 units SD 1.17). 
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Table 8.8: Estimation accuracy by sex and drink type 

Estimation accuracy Wine Spirits 

Men Women Total Men Women Total 
Overall n 111 137 248 97 95 192 

% 100 100 100 100 100 100 

Mean units poured 1.9 1.9 1.9 2.0 1.9 1.9 

Mean diff* -0.34 -0.08 -0.20 -0.84 -0.43 -0.64 

SD of mean diff 1.03 1.00 1.02 1.61 1.31 1.48 

Within 0.5 units n 61 68 129 42 38 80 

% 55.0 49.6 52.0 43.3 40.0 41.7 

Mean units poured 1.9 1.5 1.7 1.8 1.8 1.8 

Mean diff* 0.02 0.00 0.01 0.00 0.00 0.00 

SD of mean diff 0.28 0.31 0.30 0.29 0.24 0.27 

Under-estimated 
by >0.5 units 

n 15 31 46 12 20 32 

% 13.5 22.6 18.5 12.4 21.1 16.7 

Mean units poured 2.1 2.7 2.5 2.4 2.4 2.4 

Mean diff* 0.77 1.11 1.00 0.80 1.02 0.94 

SD of mean diff 0.31 0.83 0.72 0.20 0.55 0.46 

Over-estimated 
by >0.5 units 

n 35 38 73 43 37 80 

% 31.5 27.7 29.4 44.3 38.9 41.7 

Mean units poured 1.8 1.9 1.9 2.0 1.6 1.9 

Mean diff* -1.43 -1.20 -1.31 -2.12 -1.66 -1.91 

SD of mean diff 1.11 0.69 0.92 1.62 1.17 1.44 

* mean diff = mean difference between actual and perceived units of alcohol poured. SD = 

standard deviation. 

8.7.2 Inferential statistics 

8.7.1.1 Bivariate analysis 

There was a positive association between the estimated and actual units poured of both wine 

and spirits. This is shown for wine in Figure 8.5. Overall, there is a moderate statistically 

significant (r = 0.48, P<0.001) correlation between estimated and actual units poured. The 

coefficient for women is slightly higher than it is for men (r=0.54, P<0.001 and r= 0.43, P<0.001 

respectively). Although estimated and actual units of wine poured are significantly correlated, 

the mean drink size differed across estimation accuracy groups (Table 8.8). 
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Figure 8.5: Relationship between estimated and actual units of wine poured by sex 

The association between estimated and actual units poured of spirits is shown in Figure 8.6. 

Again, there is a moderate statistically significant (r = 0.46, P<0.001) correlation between 

estimated and actual units poured. This time, the coefficient for men is slightly higher than it is 

for women (r=0.54, P<0.001 and 0.35, P<0.001 respectively). As with wine, mean drink size 

differs across estimation accuracy groups for spirits. 
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Figure 8.6: Relationship between estimated and actual units of spirits poured by sex 

8.7.1.2 Multivariate analysis 

The results of the regression analyses are shown in Table 8.9. Wine and spirits were 

considered in separate models because many participants (64%) poured both types of drink 

and therefore they should not be included in the same model as they are two measures of 

estimation accuracy and thus highly correlated. The relative risk ratio (RRR) describes the risk 

of under-estimating or over-estimating. As Model 1 and Model 2 are very similar (with the 

exception of binge drinking on the heaviest drinking day in the last week losing significance as a 

risk factor for over-estimating spirits), results for Model 1 are described unless mentioned 

otherwise. 

  



Chapter 8. PART B. Study two: investigating how accidental under-estimation of home drinking may 
contribute to under-reporting 

 

192 

 

Table 8.9: Risk factors for under/over-estimating the number of units of alcohol in a self-
defined ‘usual glass’ of wines and spirits from multivariate multinomial logistic 

regression 

 Model 1  Model 2  

 RRR 95% CI P  RRR 95% CI P  

 Wine estimation
a
 (n=248)  

Within 0.5 units 
(n=129) 

1.00 (reference)  1.00 (reference)  

Under-estimated 
by >0.5 units (n=46) 

        

Sex 
 (female) 

- - -  1.68 0.76-3.69 0.200  

Age 35-54 
 (vs.16-34) 

- - -  1.07 0.44-2.63 0.88  

Age 55+ 
 (vs.16-34) 

- - -  2.26 0.60-8.53 0.23  

Volume wine poured  
(ml) 

1.02 1.01-1.02 <0.001 *** 1.02 1.01-1.02 <0.001 *** 

No degree 
 (vs.degree or equiv.) 

0.49 0.19-1.26 0.137  0.53 0.20-1.37 0.188  

Non-white 
 (vs. white) 

3.66 1.60-8.37 0.002 ** 3.88 1.65-9.16 0.002 ** 

Unemployed or retired 
(vs. employed) 

6.11 1.63-22.91 0.007 ** 4.30 1.08-17.07 0.038 * 

Full-time student  
(vs. employed) 

0.71 0.26-1.95 0.511  0.71 0.24-2.11 0.543  

Over-estimated 
by >0.5 units (n=73) 

        

Sex 
(female) 

- - -  1.08 0.58-1.99 0.813  

Age 35-54 
(vs.16-34) 

- - -  1.30 0.64-2.65 0.476  

Age 55+ 
(vs. 16-34) 

- - -  1.55 0.51-4.72 0.439  

Volume wine poured  
(ml) 

1.00 1.00-1.01 0.216  1.00 1.00-1.01 0.166  

No degree  
(vs. degree or equiv.) 

1.96 1.04-3.71 0.038 * 1.89 0.99-3.59 0.053  

Non-white  
(vs. white) 

1.51 0.73-3.10 0.268  1.44 0.68-3.02 0.341  

Unemployed or retired 
(vs. employed) 

2.71 0.83-8.91 0.100  2.40 0.70-8.20 0.164  

Full-time student  
(vs. employed) 

0.95 0.46-1.96 0.894  1.10 0.50-2.44 0.812  

  



Chapter 8. PART B. Study two: investigating how accidental under-estimation of home drinking may 
contribute to under-reporting 

 

193 

 

 Spirits estimation
b
 (n=192)  

Within 0.5 units (n=80)  1.00 (reference)  1.00 (reference)  

Under-estimated 
by >0.5 units (n=32) 

        

Sex  
(female) 

- - -  2.03 0.72-5.71 0.179  

Age 35-54  
(vs.16-34) 

- - -  0.59 0.18-1.93 0.381  

Age 55+  
(vs.16-34) 

- - -  0.18 0.01-2.76 0.217  

Volume spirits poured (ml) 1.04 1.01-1.06 0.005 ** 1.04 1.01-1.06 0.003 ** 

No degree  
(vs. degree or equiv.) 

1.61 0.55-4.74 0.385  1.77 0.59-5.35 0.311  

Drank >4/3 on HDD/7 1.06 0.32-3.56 0.924  1.00 0.28-3.59 0.998  

Drank >8/6 on HDD/7 0.57 0.16-1.99 0.375  0.52 0.14-1.95 0.330  

Over-estimated 
by >0.5 units (n=80) 

        

Sex  
(female) 

- - -  0.92 0.44-1.92 0.820  

Age 35-54  
(vs.16-34) 

- - -  0.74 0.32-1.71 0.479  

Age 55+ 
 (vs.16-34) 

- - -  0.64 0.16-2.55 0.529  

Volume spirits poured (ml) 0.99 0.97-1.02 0.538  0.99 0.97-1.02 0.514  

No degree  
(vs. degree or equiv.) 

2.83 1.31-6.14 0.008 ** 2.78 1.28-6.07 0.010 * 

Drank >4/3 on HDD/7 1.22 0.43-3.48 0.704  1.15 0.40-3.31 0.798  

Drank >8/6 on HDD/7 2.79 1.08-7.22 0.035 * 2.52 0.95-6.63 0.062  

Footnote to table: RRR = relative risk ratio, 95% CI = 95% confidence interval, P = P-value, 
*=P<0.05, **=P<0.01,  ***=P<0.001, HDD/7 = heaviest drinking day in the last week. 
Model 1: adjusted for covariates ‘a’ and ‘b’. Model 2: As model 1, but additionally adjusted for 
sex and age.  
(a) Adjusted for volume of wine poured (continuous), education (degree or equivalent vs. no 
degree), ethnicity (white vs. non-white) and employment 
(b) Adjusted for volume of spirit poured (continuous), education (degree or equivalent vs. no 
degree), heaviest drinking day in the last week with respect to drinking guidelines 

8.7.1.2.1 Wine 

The risk of under-estimating wine increased with increasing volume of wine poured (RRR 1.02, 

95% CI 1.01-2-1.02, P<0.001). For each extra millilitre of wine poured, the risk of under-

estimating wine increased two per cent. Education was not associated with under-estimating 

wine. Non-white ethnicity was associated with increased likelihood of under-estimating wine 

(RRR 3.66, 95% CI 1.60-8.37, P=0.002). Compared to being employed, being unemployed or 

retired was predictive of under-estimating wine (RRR 6.11, 95% CI 1.63-22.91, P=0.007), but 

being a full-time student was not. 

The risk of over-estimating wine was not associated with the volume of wine poured, ethnicity or 

employment status. Having educational qualifications below degree level was associated with 

an increased risk of over-estimating wine (RRR 1.96, 95% CI 1.04-3.71, P=0.038). 
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8.7.1.2.2 Spirits 

As with wine, the risk of under-estimating spirits was associated with increasing volume poured 

(RRR 1.04, 95% CI 1.01-1.06, P=0.005), equivalent to a 4% increase in the risk of under-

estimating with every additional millilitre poured. None of the other covariates was predictive of 

under-estimating spirits. 

The risk of over-estimating spirits was not significantly associated with volume poured, or 

drinking more than the recommended limits (but less than twice) on the heaviest drinking day in 

the last week. However as with wine, having educational qualifications below degree level was 

associated with an increased risk of over-estimating spirits (RRR 2.83, 95% CI 1.31-6.14, 

P=0.008). Drinking more than twice the daily limits on the heaviest drinking day in the last week 

was also associated with over-estimating spirits compared with drinking within the 

recommended guidelines (RRR 2.79, 95% CI 1.08-7.22, P=0.035), however this lost 

significance after additional adjustment for age and sex (Model 2). 

8.8  Discussion 

Estimation of the number of units in a self-defined usual glass of wines and spirits was 

inaccurate, with only 52% wine estimates and 42% spirit estimates within half a unit either side. 

Of the remainder, more men and women over-estimated both wines and spirits than under-

estimated. This was contrary to what was hypothesised (Section 8.4), and this study therefore 

suggests that accidental under-estimation of the amount of alcohol in drinks poured at home 

may not contribute substantially towards the missing units. Rather, if more people over-estimate 

how much alcohol is in their usual glass, then taking this into account would actually make the 

gap between reported alcohol consumption and alcohol sales even wider. However, this was a 

relatively small study and these findings are not necessarily generalisable to the wider 

population, and there are also limitations to this study which may explain why over-estimation 

appeared to be more common than under-estimation (see Section 8.8.2). 

The multivariate analyses conducted to examine whether demographic, social and alcohol-

related factors may be independently associated with under-estimation (or over-estimation) of 

the number of units in a usual glass revealed some interesting findings. Factors associated with 

under-estimating the number of units in a usual glass of wine were the volume poured, non-

white ethnicity, and being unemployed or retired. The volume of spirits poured was significantly 

associated with under-estimating the number of units in a usual glass of spirits. That volume of 

the drink poured was associated with under-estimation for both wines and spirits adds to the 

evidence that alcohol-related factors may be particularly important for under-reporting of alcohol 

consumption identified in Chapter 6 and Chapter 7. With regard to over-estimation, not having a 
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degree was significantly associated with over-estimating the number of units in a glass of wine 

and spirits, and additionally drinking more than twice the daily limits on the heaviest drinking day 

in the last week was predictive of over-estimating spirits. 

In this sample, awareness of drinking guidelines was better than the population average based 

on HSE 2007 (see Section 2.6.6.1), and in the questionnaire participants were more likely to 

over-estimate than under-estimate the number of units in standard drinks. However, 15% of 

women poured more than the recommended daily limits as their usual glass of wine and 9% 

poured more than this as their usual glass of spirits. No men poured more than the daily limits 

as their usual glass of wine, but 2% poured this for spirits. Although this gender difference is 

reflective of the different drinking guidelines for men and women rather than differences in 

pouring per se, it does suggest that lack of knowledge of units and disregard for drinking 

guidelines when drinking at home may be particularly important for women. 

8.8.1 Strengths 

This was the first study in the general population which has asked participants to pour their 

usual glass of alcoholic drinks and asked them to estimate the number of units poured, and the 

first in Europe (one previous study from Australia has compared perceived and actual units 

poured in 65-74 year olds) (114). A previous study conducted in South East England asked 

participants to pour their usual glass, and then a unit of wine, spirits, and beer (115). While this 

does permit triangulation of perceived amount of alcohol in a usual glass, this study was 

conducted among 16-25 year olds only. Indeed, there have been relatively few studies 

investigating drink pouring practices, despite their scope for complementing investigations into 

low alcohol sales coverage, screening for alcohol problems, or testing the effectiveness for 

feedback or interventions designed to reduce alcohol consumption. 

The survey procedure was piloted and the questionnaire subsequently refined. The particular 

strengths of the method used are the range of glasses available and the use of actual alcoholic 

drinks so that visual and olfactory cues in pouring were not suppressed. Additionally, the use of 

real alcoholic drinks appeared to initiate interest in the study among drinkers, and may have 

served as an aid to recruitment (although the same would likely have been the case if coloured 

water was used from alcohol bottles). A substantial proportion (61%) of the sample was 

recruited from a supermarket. At this site members of the public occasionally made jokes about 

the alcohol on display being a free sample or taster. This highlights the importance of having 

signage to describe the research being conducted, which in this case was the information sheet 

about the study (Appendix Q), which was helpful in avoiding confusion, and none of the 

participants attempted to drink what they had poured. 
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The demographic information collected shows the sample was relatively young, well-educated 

and affluent. Drinking was often frequent and/or heavy. For these reasons it would be expected 

that knowledge of units would be relatively accurate compared with the general population (see 

HSE 2007 tables 7.9, 7.10, and 7.13-16) (99), and perhaps also estimation could be expected 

to be accurate in this sample relative to the population as a whole. It could be hypothesised that 

knowledge of units may be associated with estimation accuracy (better knowledge meaning 

more accurate estimation). Although it is possible that knowledge of units has changed since 

2007 there is no evidence to suggest that the social patterning of this knowledge has changed. 

It was therefore useful to explore estimation accuracy in this context, as the inaccurate 

estimation observed here indicates that there may be very low levels of estimation accuracy in 

the general population. 

8.8.2 Limitations 

The findings of this study indicate that estimation accuracy may be low, but due to the 

characteristics of the sample, these findings are not generalisable to the wider population. The 

sample size of this study is modest (n=283), but it is larger than pouring tasks conducted in 

several previous studies (101, 104, 107, 108, 110, 111, 116). Despite pre- and mid-study 

sample size calculations, the study may have lacked power to detect significant differences 

between some groups. For instance, gender was not significantly associated with under-

estimation of wine or spirits although the proportion under-estimating was much higher in 

women than men (around 9% higher for both wines and spirits, see Table 8.8). As a result of 

the small number of participants in subgroups for knowledge of units and drinking guidelines, it 

was not possible to quantify how estimation accuracy varied in these subgroups with much 

statistical confidence. Although a power calculation was conducted, this was not to detect 

differences between these subgroups. It remains unknown how this estimation would vary with 

knowledge of drinking guidelines and units in standard drinks, but it is hypothesised that 

accuracy would decrease as unit awareness and knowledge of drinking guidelines decreases. 

Due to the mobile nature of the study it was not possible to provide ice cubes to participants 

who would normally pour alcohol on top of ice. Instead participants were asked to imagine that 

they were going to add ice afterwards. Previous studies (109, 114) that have allowed for ice 

were conducted in participants’ own homes. Participants who mentioned they normally use ice 

were asked if they thought plastic ice rocks would have been a good substitute for ice and this 

generally received a positive response. Future studies should take this into account. 

The divide between the researcher and the researched was minimised by the researcher 

dressing casually and speaking to participants in an informal way. However it is probable that 
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the unexpected results are due to social desirability bias and researcher effects in that 

participants’ reported estimates may be artificially high. Drinking is frequent and heavy in the 

sample and many participants said they knew they drank more than they should. Participants 

may have made ‘safe’ high estimates to avoid being told by the researcher that they were 

wrong, or because they were anxious that they would be told to drink less. The possibility that 

this took place was reinforced in things heard repeatedly from ‘over-estimaters’ such as “I’m OK 

then” and “oh, I can drink more then!”. This is an issue which would be difficult to overcome in a 

face-to-face survey, particularly where the researcher is affiliated with a medical school or 

health institution. 

Further, the participants in the study were (or at least appeared to be) sober. It is of no doubt 

that very often when alcoholic drinks are being poured, they are also being consumed. It is 

possible that the amount of alcohol that is poured as a ‘usual glass’ will change with level of 

intoxication. A participant’s perception of that amount may also vary. Therefore the actual and 

perceived amounts of alcohol discussed in this chapter are only truly relevant for the first drink 

of any drinking occasion. Subsequent consumption once any level of intoxication has been 

achieved is likely to be subject to different perceptions of what ‘a glass’ means, and how many 

units of alcohol this is likely to equate to. 

It could be hypothesised that the size of a usual glass increases as intoxication increases, and 

that the perception of that amount either decreases or stays the same. This could explain some 

of the missing units, although the relative contribution would be difficult to quantify. However the 

reverse could also be hypothesised, that once the embodied aspects of intoxication (pleasant 

and unpleasant sensations associated with drunkenness Chapter 7) are being experienced, 

pouring and estimation may become more cautious in order to avoid the unpleasant aspects of 

drunkenness. There have been no studies of drink pouring practices among intoxicated 

individuals, possibly due to ethical challenges around competency and consent. Future studies 

should consider recruiting intoxicated individuals and to record breath alcohol concentration and 

correlate this with actual and perceived amounts of alcohol poured as a usual glass, or the 

actual amount of alcohol poured as a unit. 

8.8.3 Conclusions 

While this chapter has identified that estimation of the perceived amount of alcohol in a usual 

glass is inaccurate, the evidence from this chapter does not support the hypothesis that under-

estimation of the amounts of alcohol in drinks drunk at home contributes substantially (if at all) 

to the missing units. However, it was identified that the risk of under-estimating increased as the 

volume of a usual glass increased, for both wines and spirits. This corroborates what was found 
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in Chapter 6 and Chapter 7, that alcohol-related factors explain under-reporting of alcohol 

consumption better than demographic or social factors. 

If large glasses are particularly likely to be under-estimated, perhaps broad public health 

education messages to emphasise that, for example, a bottle of wine contains six (small) 

glasses (125ml x 6 =750ml) could help to reduce under-estimation of the amount of alcohol in 

drinks drunk at home. On the other hand, it could be that this chapter has served to reinforce 

the idea that emerged in Chapter 7 that units are not widely-used by members of the public, and 

that it is not under-estimation of units that we should be concerned with. Rather, under-

estimation of drinking in terms of numbers of drinks themselves, or social norms about the level 

of intoxication that is socially acceptable, which are required to change in order to reduce the 

missing units. 
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Chapter 9 Discussion 

The findings of the preceding empirical chapters of this thesis are summarised. 

This thesis speaks to the debate around low alcohol sales coverage and while it 

has been able to quantify the missing units and indicate where these may be, 

the 44% of alcohol sales not accounted for in surveys still cannot be attributed 

to particular groups. However substantial improvements may be possible: on a 

sample size of one, survey interview questions used to calculate weekly alcohol 

consumption amounted to just 55% of the weekly average from a 12 month 

drinking diary. The implications of under-reporting for Department of Health 

drinking guidelines are discussed with reference to commentary from both 

academics and members of the public stating that accounting for under-

reporting means that the drinking guidelines should be raised. This however 

does not consider the differential nature of under-reporting and that individuals 

will still under-estimate their consumption if the guidelines are raised. The public 

health implications of this research are described with reference to the 

relationship between consumption and harm. Recommendations for policy are 

made in terms of both how existing policies could be improved and new policies 

that could be introduced. Finally, directions for future research that build on this 

thesis, and focus on under-researched areas are described. 
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9.1 Summary of findings 

In essence this thesis takes a new look at what has been a long-standing and almost accepted 

problem in social surveys attempting to measure alcohol consumption. The literature review is 

comprehensive, summarising previous research relevant for under-reporting of alcohol 

consumption. Previous research on under-reporting of alcohol consumption is varied in terms of 

the objectives of the studies conducted: from improvement of survey design, to examining recall 

of drinking occasions, to understanding home drinking practices. The most significant finding 

from the literature review was described in Section 2.5.2: that alcohol sales data are likely to 

under-estimate consumption to a greater extent than social surveys under-estimate 

consumption (for reasons other than under-reporting). This synthesis of pre-existing data 

verifies that the calculation of alcohol sales coverage (reported alcohol consumption as a 

percentage of total alcohol sales) is a useful one, and proves that the discrepancy between the 

two can be attributed to under-reporting. This is something which has been disputed previously 

and as such this contribution is valuable. 

The five empirical chapters in this thesis have explored under-reporting of alcohol consumption 

in novel and different ways. Each is an original contribution to knowledge and of value 

independently of the others. Firstly, Chapter 4 used national survey data on drinking and alcohol 

sales data to calculate alcohol sales coverage; quantifying the extent of under-reporting of 

alcohol consumption in England. Trends over time showed that this has been persistent over 

time, as well as in other countries as described in the literature review (Section 2.5.1). Further, 

alcohol sales coverage was explored by drink type. The substantial differences in alcohol sales 

coverage by drink type were the first indication that drinking habits may be important for the 

extent of under-reporting of alcohol consumption, going above and beyond the relationship 

between consumption level and reporting accuracy that was identified in the literature (Section 

2.6.7). 

In Chapter 5, self-reported alcohol consumption in the Health Survey for England (HSE) 2008 

was revised in three putative scenarios intended to align self-reported consumption with alcohol 

sales. In the revised scenarios, the proportion of adults drinking more than weekly or daily 

drinking guidelines increased substantially, such that alarming estimates of the prevalence of 

drinking above these thresholds were observed. These estimates resulted in an abridged 

version of the work presented in Chapter 5 receiving extensive media coverage when it was 

published in the European Journal of Public Health and press-released by UCL. There were 

some interesting implications of this coverage, which are discussed in detail in Section 9.3 of 

this chapter. 
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In Chapter 5, the risk factors for of drinking above the weekly drinking guidelines (>21/14 units) 

were similar in the original survey and the revised scenarios, and although some changes to the 

risk factors for drinking more than the daily limits (>4/3 units) on the heaviest drinking day in the 

last week were observed these were inconsistent across scenarios. However, where drinking 

more than double the daily limits (>8/6 units) on the heaviest drinking day in the last week was 

concerned, the risk factors for drinking above this level changed in the revised scenarios. 

Women went from being significantly less likely to drink more than twice the daily limits on their 

heaviest day in the last week, to being equally likely as men to do so in revised scenarios one 

and two. The top two income quintiles became more likely to drink more than twice the daily 

limits than the poorest. As such, this chapter showed that even if under-reporting of alcohol 

consumption was proportionate across the population, the effect this would have on the 

prevalence of drinking above guidelines in different groups varied. Under-reporting to differing 

extents may have more extreme effects on the prevalence of drinking more than these or any 

other guidelines. This draws attention to the importance of improving understanding of the 

distribution of under-reporting. 

As the population distribution of under-reporting was not well-understood, the distribution of 

under-reporting of alcohol consumption in the three revised scenarios was not specified in 

detail. Chapter 6 went on to address whether demographic, social, or alcohol-related ‘risk 

factors’ for under-reporting of alcohol consumption could be identified from intra-individual 

comparisons of two survey methods in the Health Survey for England 2011. Here, a difference 

between the two measures – where seven-day drinking diary estimates exceeded those of the 

main survey interview – was used as a proxy for under-reporting. There was little variation in 

this difference by demographic or social factors, alcohol-related factors were much more 

important. Those which were independently associated with diary estimates exceeding those of 

the interview were total weekly alcohol consumption in the diary week, number of drinking days 

in the diary week, drinking a combination of drink types on the heaviest drinking day, and 

drinking exclusively in licensed premises (risk factors were not consistently significant across 

outcomes investigated). Surprisingly, drinking in the off-trade was not linked to under-reporting, 

but drinking in the on-trade was. This is contrary to what was hypothesised based on previous 

research. Identification of alcohol-related factors which could be linked to under-reporting 

means that under-reporting is not likely to be proportionate across all groups (as was proposed 

in scenario 1 in Chapter 5). In addition to the extent of under-reporting varying by alcohol 

consumption level and drink type as previously suggested (Section 2.6.7 and Section 4.8 

respectively); frequency, mixing drinks, and drinking in licenced premises may also be important 

factors to consider. With further research, these kinds of risk factors for under-reporting could be 

incorporated into new survey weights to improve the representativeness of national surveys, or 

used to target health promotion activities.  
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The qualitative study presented in Chapter 7 is complementary to the preceding chapter in that 

it shares the aim of identifying risk factors for under-reporting. However the use of a qualitative 

method to gain a deeper understanding of the issue has led to the identification of additional risk 

factors for under-reporting that would not have been discernible from a quantitative study. The 

qualitative interviews found that having a non-routine drinking pattern and tracking drinking 

using experiential aspects of drunkenness and intoxication to be potentially linked to under-

reporting. This corroborates the findings from Chapter 6 that having varied drinking patterns 

may be important for under-reporting of alcohol consumption, independent of consumption 

level. That these two chapters with different methodologies identified similar findings suggests 

that drinking pattern or style certainly warrants further investigation with respect to under-

reporting in future research. 

Finally, whether the missing units could be due to under-estimation of home drinking - as was 

suggested by the literature identified in Section 2.6.6 - was investigated in Chapter 8. In this 

sample of 283 adults, the mean amount of alcohol poured in a usual glass of wine and spirits 

was 1.9 units. Estimation of the amount of alcohol poured was inaccurate, with just 52% of wine 

estimates and 42% spirits estimates within half a unit (either side) of the true value. The amount 

that participants under-estimated their usual glass by was larger than the amount other 

participants over-estimated by. However this study did not identify systematic under-estimation 

of the amount of alcohol poured in a usual glass: with 29% over-estimating wine compared with 

19% under-estimating, and 42% over-estimating spirits compared with 17% under-estimating. 

This finding is contrary to what was hypothesised, and suggests that under-estimation of home 

drinking may not be a significant factor in explaining the missing units. This corroborates what 

was found in Chapter 6 where there was no evidence that drinking in the off-trade was linked to 

under-reporting (however drinking in the on-trade or a mixture of the two was linked to under-

reporting). 

Nevertheless, independent risk factors for under-estimating emerged. These were increasing 

volume poured for both wine and spirits, and additionally belonging to a non-white ethnic group 

and being unemployed or retired for wine only. That pouring a larger volume as a usual glass 

was significantly associated with under-estimating both wine and spirits is a potential target for 

future interventions, and also echoes the findings from Chapter 6 and Chapter 7 that alcohol-

related factors may be more strongly associated with under-reporting of alcohol consumption 

than demographic or social factors. 

This thesis has shown that a substantial proportion of alcohol sold is not covered in 

consumption figures, and that the difference between the two can be attributed to under-

reporting of alcohol consumption (Section 2.5.2). That under-reporting is widespread and 
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persistent, and varies by drink type, was described in Chapter 4. Chapter 5 showed that the 

implications of under-reporting - in terms of how this would impact on alcohol consumption if 

taken into account – are enormous and this highlighted the public health importance of research 

on under-reporting. In terms of identifying the population distribution of under-reporting, 

combining the evidence from Chapters 6-8, this thesis has found that heavier drinking, having 

varied drinking patterns, and drinking large drinks are all associated with under-reporting of 

alcohol consumption. How these areas could be targeted by public health interventions or policy 

to improve alcohol awareness and reporting accuracy, and how future research can further 

address under-reporting, is discussed in Sections 9.5 and 9.6 respectively. However the 

limitations noted in the discussion section of each chapter should be borne in mind in any future 

plans arising from this research. Additionally, this thesis addresses under-reporting based on 

contemporary research in England, and while these issues have been shown to persist over 

time and in different countries, the findings of this thesis may not be applicable to different 

points in time and space. 

9.2 Where are the missing units? 

So where are the missing units, and has this thesis been successful in identifying them? Alcohol 

sales coverage for 2010 was 56%, and this thesis has shown that the remainder – equivalent to 

almost a bottle of wine a week per adult (see Chapter 4) – can be attributed to under-reporting 

of alcohol consumption. As the literature review (Chapter 2) found, there are multiple causes or 

types of under-reporting, and the difference between reported consumption and sales will be 

comprised of a combination of these causes. In 2010 when this PhD project began, the original 

proposal was to estimate the relative contribution of each in turn. For instance, if it had been 

found in Chapter 8 that on average participants under-estimated their usual glass of alcoholic 

drinks by 50%, this factor could have been applied to reported off-trade alcohol consumption in 

order to revise consumption to this effect. As a result, if alcohol sales were envisaged as a pint 

glass, and reported consumption as a volume of beer (see Figure 9.1), this would have the 

effect of gradually topping up the pint glass as the PhD progressed. 
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Figure 9.1: Alcohol sales coverage; with sales represented by a pint glass and the 
volume of beer representing reported consumption 

However, once the literature search was underway, sources of secondary data were identified, 

and primary research studies were being planned, it became apparent that to ‘fill up’ this pint 

glass would be a prohibitively difficult task for this (or any) PhD thesis to achieve. This led to a 

departure from the idea of solving the problem of low alcohol sales coverage – quite literally 

‘finding the missing units’ – to instead identifying factors which may be associated with under-

reporting. In doing so this has highlighted areas where future research could focus, and 

eventually the empty space in the pint glass could be filled. The missing units have been 

quantified in this thesis, and are certainly understood in much more detail than before. It has 

been found that under-reporting is linked to drinking spirits or beer rather than wine (Chapter 4), 

heavier drinking, more frequent drinking, drinking a combination of drink types on the heaviest 

drinking day in the past week, drinking exclusively in licensed premises (all Chapter 6), having a 

non-routine drinking pattern, tracking drinking using qualitative approaches (both Chapter 7), 

and pouring larger glasses (Chapter 8). All these areas can be drawn upon in future research 

on under-reporting (see Section 9.6). This thesis found little evidence that demographic or 

social factors are independently associated with under-reporting of alcohol consumption across 

the three studies presented in Chapters 6-8. This suggests that under-reporting is not 

necessarily to do with specific population groups who are particularly prone to under-report their 

consumption, rather, it is more related to alcohol consumption and drinking patterns. 

Further, this thesis has also served to draw attention to the issue of under-reporting of alcohol 

consumption on a broader scale than has arguably ever been done before. An abridged version 

of Chapter 5 was published in the European Journal of Public Health in February 2013 (199). 

The paper was press released through UCL press office and the resulting media attention was 
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enormous. I was interviewed by numerous news organisations which then featured the report 

online (200-206) and in print. The story appeared on the front page of the Metro newspaper on 

27
th
 February 2013. I was also interviewed on live radio for the BBC Radio 5 Live Drive 

Programme, the BBC Radio 4 Today Programme by John Humphrys, and the BBC London 

Breakfast Show, as well as a range of regional and international radio stations. Nicola Shelton 

(co-author on the paper) also appeared live on television, on BBC News and on Channel 5 

evening news. An NHS Choices ‘Behind the Headlines’ summary of the study was also 

published (207). This shows that this research was very widely disseminated, and will have 

been heard or read by millions of people worldwide. Arguably, this should be a priority of public 

health research which aims to make a difference to the population’s health and health 

behaviours. Of course, whether this coverage resulted in anyone having increased awareness, 

or reducing their alcohol consumption, is open for debate. Moreover, this coverage and 

attention was not without its negative points, which are discussed in detail in Section 9.3. 

Research currently being conducted by other academics is likely to also make important 

contributions to this field. A team at Liverpool John Moores University led by Bellis is currently 

working on the paradox seen with respect to the social patterning of consumption and alcohol 

related harm (discussed in Section 3.2) as part of an Alcohol Research UK flagship grant 

programme. The research plan was presented at the Alcohol Research UK conference in March 

2013 (208), and includes surveying groups that are not represented in surveys (such as the 

homeless, those in the military, and those in institutions or prisons), or are traditionally under-

represented (such as students, those in care, and dependent drinkers). Further, omission of 

alcohol consumption on ‘special occasions’, consumption by UK residents while abroad on 

holiday, and the relationship between drink type and reporting accuracy were acknowledged by 

this team as important for under-reporting. This research may make ‘filling up’ the glass in 

Figure 9.1 possible at least to some extent. 

But should it even be theoretically possible to fill up the glass in Figure 9.1? There is some 

disagreement about this in the literature. The highest estimate of consumption achievable is not 

necessarily the best in terms of its fit with alcohol-related outcomes (Gmel, G. personal 

communication, 2013). Rehm argued in a 1998 review on measuring alcohol consumption that 

alcohol sales coverage will never be 100% in a survey of self-reported consumption (43). Rehm 

reasoned that because of the approximately log-normal distribution of consumption – meaning 

that a substantial proportion of the alcohol is consumed by a small minority of the population – if 

this minority of heavy drinkers is not sampled in social surveys then high coverage is 

unachievable (43). However, the literature review in this thesis (Section 2.5.2) has suggested 

that the best estimates for the amount of alcohol that is consumed by these groups is 

outweighed by opposing factors such as legal and illegal imports of alcohol, and consumption 
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by UK residents while overseas. This consumption is not captured in alcohol sales statistics. As 

a result, high alcohol sales coverage is a possibility. This has also been shown in more recent 

surveys using detailed beverage and location-specific questions in New Zealand (42, 44), where 

alcohol sales coverage has been found to be as high as 94% (42). 

This method has also been used in England: in a sample of 2,000 adults in Manchester, which 

found mean reported consumption to be on a par with alcohol sales for the UK (45). As such, 

these more recent studies justify the intentions of studies identified in the literature review, and 

this suggests that high alcohol sales coverage is a possibility and should be an aim for future 

surveys. However, while this method appears to be very successful, it has only been used 

among 14-65 year olds. By omitting older adults, many of who drink but only do so moderately 

or infrequently, mean consumption is inflated, which in turn may boost alcohol sales coverage. 

Therefore other survey methods which can achieve high coverage are still desirable. In doing 

so, there may be a place for diary methods, using a longer time period than the Health Survey 

for England 2011 was able to. 

After reading an article in The Telegraph in December 2009 about an NHS smartphone 

application to monitor alcohol consumption which had received reviews on the iTunes store 

where users had stated that they wanted a league table to compare their high scores (209), I 

became interested in how this tool presented users’ consumption and how advice about 

drinking was delivered. I downloaded the NHS Drinks Tracker application and completed a 

drinking diary for all of the year 2010 (210). Alcohol consumption was recorded either on the 

same day or the following day as consumption, with the exceptions of a festival attended in July 

and a holiday in August where consumption was estimated upon return from the trip. In late 

2011 I was asked the survey interview questions about weekly alcohol intake (used 

continuously in the General Lifestyle Survey (GLF), and also in the HSE in 2011) in reference to 

alcohol consumption in 2010 (the diary period). My responses to the interview questions 

amounted to just 55% of the consumption I had recorded in the diary app; remarkably similar to 

the proportion of alcohol sales that the same interview questions are able to uncover (56% for 

2010 – see Chapter 4). In addition to the sample size of one, there are other biases: the long 

recall period (answering quantity-frequency questions in late 2011 about alcohol consumption in 

2010), and the fact that I was aware of the investigation that was being carried out. However, 

this striking similarity between the interview-annual diary comparison and the interview-sales 

comparison suggests this is an area worthy of future investigation, and that diary methods are 

of value in measuring alcohol consumption more accurately. 

In contrast, the HSE 2011 seven-day drinking diary did not identify a difference between 

interview and the diary measures on this sort of scale. Using the diary estimates improves 
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alcohol sales coverage by between five and seven percentage points above the interview 

estimates (Section 6.7.2.1). This suggests that changes to survey methodology perhaps can 

only go so far in addressing under-reporting of alcohol consumption. Why were the interview 

and diary measures in this survey so much more similar? There are several reasons. Firstly, 

completing a drinking diary for a more extended period of time provides a more accurate 

reflection of drinking habits than doing so for just one week. It could also be that survey 

participants who knew that their alcohol consumption was likely to be heavy in the subsequent 

week were more likely to refuse to complete the diary when asked to do so by the interviewer. 

Further, perhaps those who did not return the diary, or who returned an incomplete diary, were 

those who had been on holiday or had special occasions where a larger than ‘usual’ amount of 

alcohol was consumed. Finally, as a result of my background and interests, I have good 

knowledge of units in standard drinks and standard drink sizes, which I (consciously and 

unconsciously) used when I recorded consumption in the app. However, this does not make me 

infallible to recall bias, and this could explain why the responses to the interview questions were 

so much lower. The impact of longer term drinking diaries on alcohol sales coverage remains to 

be seen but is potentially interesting and important, and will vary depending on the variability of 

any individual’s drinking patterns. 

So although the glass shown in Figure 9.1 remains to be filled, the contributions this thesis has 

made towards identifying factors associated with under-reporting and raising awareness are 

valuable ones. As studies which compare survey modes or questionnaire designs have been 

the dominant types of studies conducted on under-reporting to date (see Chapter 2), this 

indicates that innovation is required in the field. Chapters 6-8 provided new insights as to where 

the missing units may be, and this thesis has identified important alcohol-related factors which 

can independently predict under-reporting of alcohol consumption. Although the relative 

importance of these factors is not yet known, it has been shown that particular types of drinking 

patterns and behaviours contribute to the missing units. These areas can be the target of public 

health and policy recommendations, as well as future research, each of which will be discussed 

in the remainder of this chapter. 

9.3 Does this thesis have implications for ‘safe’ drinking 
guidelines? 

Before the public health implications of this thesis are introduced, policy recommendations 

made, and future research directions suggested, it is important to reflect on what under-

reporting of alcohol consumption means for population health. Beyond the debate around 

methodological improvements to surveys attempting to measure alcohol consumption that this 

thesis is able to contribute to, the reality is that this research was aimed to protect and improve 

public health. In Section 3.2 the idea that under-reporting of alcohol consumption may have 
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implications for the perception of what a ‘safe’ level of consumption is, and in turn the level at 

which the official drinking guidelines should be, was introduced. The majority of the research 

evidence about the relationship between alcohol consumption and the levels at which alcohol-

related harm is experienced is based on studies which used or collected information on alcohol 

consumption that was self-reported. The studies on which the relationship between 

consumption and harm was estimated are all liable to the types of under-reporting that this 

thesis has described. As a result of under-reporting, the relationship between consumption and 

harm may have been over-estimated; that is, consumption is not as ‘harmful’ as we originally 

thought. If there had been no under-reporting, and participants in these studies had all reported 

their alcohol consumption accurately, then the resultant amount of alcohol consumption that 

constitutes unsafe or higher risk drinking (what this means is an entirely separate debate) would 

be higher than it is today. In essence, the curve would shift to the right (Figure 3.2). This is a 

point which was raised when I presented a poster of my planned research three months into my 

PhD studentship, and as a result I have been aware of this consequence of under-reporting 

throughout this research. 

Does consideration of under-reporting of alcohol consumption imply that official drinking 

guidelines should be increased to reflect this? Following the publicity of the research presented 

in Chapter 5 discussed in the previous section, it became clear that various people from a range 

of backgrounds certainly think so. Firstly, members of the academic community discussed the 

paper and the associated coverage on the Kettil Bruun Society for Social and Epidemiological 

Research on Alcohol mailing list. The first person to raise the paper as a discussion point was 

Professor Robin Room from Australia, who stated some methodological points about 

British/English survey design, the fact that consumption among self-reported abstainers was not 

accounted for, and that the extensive international literature on under-reporting was not well 

discussed. This triggered responses from Dr Paul Lemmens at Maastricht University in the 

Netherlands and Dr John Duffy from Edinburgh in Scotland. Lemmens wrote on the KBS list: 

What struck me in the pieces on underreporting is the uncritical comparison of UK 
survey self-reports with the UK safe limits. These very safe limits are based on 
research using alcohol self-reports too, so equally prone to this underreporting 
bias. How to solve this issue? Do we simply top up the safe limits too? 

Authorities have a task in defending public health, and the public wants to have a 
clear message about their own ‘safety’ when drinking. That is why these safe limits 
have been constructed. However, in my opinion research cannot come up with an 
optimal strategy for each individual. Drinking patterns are unstable in time, and 
may change over the life course, and are quite diverse. This variation is often not 
included in the epidemiological research on which the safe limits are based. Apart 
from the under-reporting, any claim about safe drinking has to be taken with more 
than a pinch of salt. 
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28
th
 February 2013 

Soon after this message was posted, John Duffy circulated a jpeg image of a paragraph from a 

book which he published over 20 years ago with the short message: 

Paul is right. 

The attached is from a publication of mine 20 years ago... 

Pity they didn't read it before issuing the press-release 

28
th
 February 2013 

The attached paragraph (from the end of Chapter 2 in Duffy’s 1992 book ‘Alcohol and Illness: 

the epidemiological viewpoint’) read: 

The under-reporting of consumption by individuals, known to occur in population 
surveys, has considerable implications for epidemiological studies of alcohol and 
illness. If, as seems likely, under-reporting also occurs in assessment of alcohol 
consumption in epidemiology, then relationships between consumption and risk of 
harm will be ‘too steep’. The risk increase apparently corresponding to a particular 
amount of alcohol will in fact correspond to a greater amount. Thus, if a particular 
level of risk increase obtained from epidemiological study is used to set a ‘safe’ 
limit or threshold, the apparent limit will be lower than the actual quantity of alcohol 
corresponding to the risk increase. To put this another way, a particular level of risk 
established from an epidemiological study is associated not so much with 
consuming a particular amount of alcohol, but with reporting the consumption of 
that amount. (211) 

Despite that this consequence of under-reporting has not been widely discussed in the peer-

reviewed literature, it is implicitly understood by researchers working on alcohol worldwide. One 

reason it may not have been more widely circulated or discussed could be because of the risk 

that it creates perverse incentives for alcohol policy, meaning that academics interested in 

public health are reluctant to discuss this publicly. Indeed, it is true that considering under-

reporting of alcohol consumption in epidemiological studies may mean that alcohol is ‘safer’ 

than was previously thought (because the threshold used for safety is inaccurate). It seems that 

researchers are reluctant to discuss the issue, and one of those who is willing to has been 

funded by the alcohol industry (212) and therefore may have questionable motives for doing so. 

Media coverage of the paper also attracted hundreds of comments on news articles from 

readers. In these comments, members of the public also occasionally picked up on this issue of 

how under-reporting may have implications for the drinking guidelines. A reader with the 

username Seffrid commented on the BBC article: 
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I wonder how much longer they're going to take to come up with revised 
guidelines? This study doesn't help Nanny State one bit, given that it indicates 
more people are exceeding the existing guidelines while the numbers of those 
harmed by drink hasn't changed. 

But then those of us who enjoy two glasses of wine with a meal but are told a third 
glass makes us binge drinkers knew it was nonsense! 

27
th
 February 2013 

A reader with the username Representoid posted a similar comment on the Guardian article: 

…More importantly - how does this effect [sic] the Department of Health's alcohol 
consumption guidelines, if they are based on false figures? Surely, it's not the case 
that there is now a sudden explosion of problem drinkers, but that the thresholds 
over years were based on reported levels that were way below the actual ammount 
[sic] drunk by individuals. 

Doesn't this mean we can nearly double our safe weekly booze allowance, or 
assess our proximity to having a problem against a higher threshold? 

27
th
 February 2013 

With the hindsight that this issue would be addressed widely in the wake of the paper being 

published, more attention would have been paid to this issue in the paper, as well as the press 

release. While the implication of considering under-reporting may mean that alcohol 

consumption is ‘safer’ than previously thought, whether consideration of under-reporting 

necessitates upward revision of drinking guidelines depends on the aim of the drinking 

guidelines (to reflect the objective relationship between consumption and harm, or to act as a 

useful benchmark for the public), as well as the distribution of under-reporting. In stating that 

under-reporting of alcohol consumption by 40% means that the guidelines can be increased by 

this amount, it is implicitly assumed that under-reporting of alcohol consumption is equal across 

population groups. Chapters 6-8 of this thesis have shown that the extent of under-reporting 

varies by alcohol-related factors, therefore this assumption is incorrect. 

Upward revision of the drinking guidelines based on the current evidence that consumption is 

under-reported would be an irresponsible move likely to damage population health. It is 

accepted that the majority of under-reporting is not deliberate and is due to mode effects, recall 

bias and under-estimation of the amount of alcohol in drinks (see Chapter 2). Put simply, 

individuals are not aware that they under-estimate their consumption. If the guidelines were 

increased, this would suggest to the public that there was scientific evidence that it was safe for 

people to drink more alcohol. Raising the guideline would not eliminate the fact that people 

under-estimate their consumption, and therefore consumption would likely increase if the 
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change to the drinking guidelines was not accompanied by a step change in individuals’ 

awareness of their consumption and concurrently, their reporting accuracy. 

This differential under-reporting means that a ‘safe’ level of (reported) alcohol consumption 

cannot apply uniformly across the population. To take a simplified example, if the drinking 

guideline was currently three units, then using the logic of accounting for under-reporting in the 

drinking guidelines, it follows that the guideline should be increased to five units (three being 

60% of five). However, if there is differential under-reporting, then for every person who reports 

drinking three units and is actually drinking three, there is effectively another who reports 

drinking three units but is actually drinking seven. This does not suggest the need for upward 

revision of the drinking guidelines, but rather interventions to improve awareness of alcohol 

consumption, the alcohol content of different drinks, and standard serving sizes. This would 

actually tackle the root cause of the issue; by improving knowledge it is likely that reporting 

would be more accurate, and alcohol sales coverage would increase. This in turn would 

improve the reliability of the epidemiological evidence on the relationship between consumption 

and harm, meaning that any necessary revision to the guidelines could be made in due course. 

9.4 Public health implications 

This thesis has implications for public health in England that may be applicable elsewhere as 

well. Chapter 2 has shown that under-reporting is often indicative of under-estimation of alcohol 

consumption; if people are not aware of their alcohol intake then they are disempowered and 

public health organisations have a role to play in improving awareness. One of the public health 

implications of this thesis is that some individuals are at greater risk of alcohol-related harm 

than that which their reported consumption reflects. This was discussed in Chapter 3 (see 

Figure 3.1) where it was shown that individuals who are under-reporting their alcohol 

consumption are operating on a different J-curve (the same would also apply to other 

relationships, such as linear or exponential) for the relationship between alcohol consumption 

and alcohol-related harm than the general population. If these two theoretical groups were 

compared, the under-reporters would be experiencing a higher level of alcohol-related harm for 

a given level of (reported) alcohol consumption than the general population. Therefore 

identifying under-reporting, and hence under-reporters could be used to alleviate this alcohol-

related harm. This thesis has shown that under-reporting of alcohol consumption is not uniform 

across the population and that considerable differentials in under-reporting are likely, which in 

turn means that using reported consumption to deliver public health interventions and plan 

health service provision is problematic. Interventions and service planning would be best 

informed by using data on health outcomes, which are more objective than self-reported 

consumption data (though not without their own biases and limitations). 
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This thesis has found that the differentials observed in under-reporting are not linked to specific 

demographic or social factors. This means that it is not possible to use such factors in order to 

identify individuals who are particularly prone to under-report their alcohol consumption, which 

would have made targeted approaches to tackling under-reporting straightforward. As a result of 

this thesis, under-reporting of alcohol consumption is now better understood and new risk 

factors for under-reporting have been identified. This thesis has identified alcohol-related factors 

relating to quantity of alcohol consumption and drinking patterns and habits, which could be 

used to identify under-reporting. This means that if a study or public health intervention wishes 

to identify ‘under-reporters’, in order to tackle under-reporting of alcohol consumption and to 

reduce levels of alcohol-related harm, some information about alcohol consumption will be 

required a priori before this identification could take place. One example of where a basic form 

of this sort of information could come from is General Practice registration forms where this is 

collected as part of a registration assessment for new patients. Alternatively, a whole population 

approach could be taken. As it is believed that the majority of under-reporting is accidental 

rather than deliberate, individuals who may be particularly likely to under-report their 

consumption (in the sorts of questions surveys ask) may benefit from public health interventions 

and education initiatives to improve awareness about their alcohol consumption.  

This thesis reinforces the idea that improvements in survey methodology are required in order 

to better capture consumption among those sampled. However, there are improvements that 

can be made to the sampling strategy of surveys as well in order to include more heavy drinkers 

who may under-report to a greater extent. Groups which are traditionally under-sampled in 

social surveys – such as students and those living in military-owned accommodation - or which 

have low response rates to social surveys may have a higher proportion of heavy drinkers than 

the general population and as a result be likely to under-report or under-estimate their 

consumption considerably. Therefore there is a public health importance in putting particular 

emphasis on better understanding consumption in these groups, where consumption is not well 

understood and potentially liable to extensive under-reporting at present. 

Related to the issues surrounding the drinking guidelines discussed in Section 9.3, is the fact 

that this thesis has been able to draw attention to the importance of reliable and valid 

measurements of health behaviours in order to establish epidemiological relationships, be they 

for the purposes of establishing causality or quantifying dose-response. In the absence of 

reliable data on alcohol consumption, the existing quantification of the relationship between 

consumption and alcohol-related harms is brought into question. Even if we do not believe this 

has implications for the drinking guidelines (as individuals will still under-estimate their 

consumption if the guidelines are raised), this serves to highlight the importance of rigorous and 

up-to-date survey methodology as crucial in public health and epidemiological research. The 
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ability of such biased or inaccurate measures of health behaviours – or indeed other risk factors 

or outcomes – to contribute meaningfully to understanding population health is limited. While 

the argument that continuing use of such measures are useful to identify trends over time is 

valid, this can be criticised as being short-sighted. The research presented in this thesis has 

drawn attention to the limitations of self-reported measures, and while this is by no means the 

first time this has been done, it is arguably the first time that this topic has received such 

attention from a non-specialist audience and in doing so initiated some level of awareness 

among the general public. 

9.5 Policy recommendations 

It is of public health importance to reduce the missing units and make reported consumption 

more closely aligned with alcohol sales, and policy is able to play a role in doing so. Therefore 

this thesis also carries recommendations for public health policy. These comprise 

recommendations for changes to be made to existing or proposed policies, as well as new ideas 

which could be introduced. This thesis has found that the population distribution of under-

reporting is likely to fall particularly on heavier drinkers, those with less routine drinking patterns, 

and people who pour larger glasses. Understanding the causes of under-reporting is important 

as these different causes will require different tailored interventions or policies in order to tackle 

them. Education about standard drink volumes or strengths would be of little use to people who 

drink primarily in the public sphere, for example. 

One current public health policy is the public health Responsibility Deal Alcohol Network which 

comprises representatives of several organisations, including the alcohol industry, local 

authorities and the public health community (213). These organisations have signed up to eight 

pledges which mainly concern public education and marketing, with the aim to ‘foster a culture 

of responsible drinking’ (214). However, six key health-oriented medical and alcohol 

organisations declined to sign up to the Deal because the alcohol industry’s views were being 

prioritised and the pledges would not address alcohol-related harm (215). There is little 

evidence that public education and marketing campaigns effective in minimising harm and 

therefore be beneficial for public health.  

Minimum unit pricing of around 45 or 50 pence per unit will particularly affect sales – and hence 

consumption – of low cost drinks such as strong white cider and some spirits. These drinks are 

associated with alcohol consumption among heavy drinkers, who this thesis suggests may be 

particularly likely to under-report their consumption or to under-report to a greater extent than 

lighter drinkers. Further, it was shown in Chapter 4 that alcohol sales coverage is lower for 

spirits (around 40%) and beer (around 50%) than it is for wine (around 70%). If minimum unit 

pricing is implemented, and sales of drinks which are not well-captured by social surveys 
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experience decline as a result, we might expect to observe an improvement in alcohol sales 

coverage. This would be an unintended outcome of the minimum unit pricing policy but 

nonetheless an important one from a public health research perspective. 

Chapter 2 found that the majority of under-reporting of alcohol consumption is likely to be 

accidental and a result of the design and content of surveys, rather than deliberate omission of 

consumption. This evidence that individuals struggle to estimate their consumption accurately is 

compounded by the poor knowledge of the amount of alcohol in certain drinks and the drinking 

guidelines identified in the HSE 2007 (99) and also in Chapter 8. When asked what the current 

Department of Health drinking guidelines were in Chapter 8, individuals commonly refer to 

weekly drinking guidelines that were replaced with daily guidelines in 1995 (17), or the threshold 

which was previously used for binge drinking. Perhaps this sort of confusion around the drinking 

guidelines is to be expected, given the changes from weekly to daily guidelines over time, 

however more could be done to make the drinking guidelines more widely-understood. The 

current drinking guidelines state that three to four units a day for men, and two to three units a 

day for women, should not be regularly exceeded (19). Although these guidelines specify a 

range of one unit for both men and women, this is a relatively large range to specify: the upper 

threshold of the guideline for men is 33% higher than the lower threshold, and the upper 

threshold for women is 50% higher. Perhaps as part of the review of the drinking guidelines that 

is on-going (216) the possibility of no longer specifying a range for the drinking guidelines could 

be explored, and also age-specific guidelines could be introduced as has been previously 

proposed by the Royal College of Psychiatrists (193). 

In terms of new policies that could be introduced which would tackle under-estimation of alcohol 

consumption, and in turn under-reporting in social surveys, it is difficult to envisage how drinking 

patterns or styles could be targeted. Perhaps restrictions or bans on ‘happy hour’ promotions 

such as ‘buy two large glasses of wine and get the rest of the bottle free’ could reduce under-

reporting of alcohol consumption in the on-trade. These types of promotions may cloud 

estimation accuracy, and could explain why drinking in the on-trade in the diary week was 

independently associated with under-reporting in Chapter 6. A recent ban on multi-buy offers in 

the off-trade has reduced off-trade alcohol sales in Scotland (217), and this may pave the way 

for future restrictions in the on-trade. 

There is also scope for policy to make changes to serving sizes which would hold promise for 

reducing under-estimation of alcohol consumption, including reducing the size of wine bottles 

which was recommended by the deputy editor of the British Medical Journal in 2008 (218). 

Much as many labels on bottles of alcoholic drinks for sale are currently marked with the 

number of units contained in the bottle, additional markings could be added to denote ‘serving 
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sizes’, much as is seen on packets of rice and some cartons of fresh fruit juice. These markings 

could form part of the labelling along the bottle and mark, for example, one unit or a 125ml glass 

(approximately 1.5 units) on bottles of wine, and one or two unit intervals on bottles of spirits. 

Further innovations could also be made with drinks packaging, such as lids to bottles of spirits 

that could be used as unit measurers. There is also scope for the sale of glasses that are 

etched with measures such as 25ml (for spirits) or 125ml (for wine glasses). These measures 

may reduce under-estimation of off-trade alcohol consumption. Promotion or subsidy of devices 

that may promote sensible drinking in the off-trade such as spouts fitted to the tops of bottles to 

pour 25ml or spirits, or the ‘Glugstop’ which pours 80ml of wine (approximately one unit) (219), 

could also be combined with public health campaigns around the issue of under-estimation of 

alcohol consumption that could form part of initiatives such as Change 4 Life. 

9.6 Future research directions 

As a result of conducting the research that comprises this thesis several areas where evidence 

is scarce or uncertain have been identified. Recommendations for future research are made in 

this section. Some of the areas where evidence is lacking are closely linked to the research 

presented in Chapters 5-8, whereas others concern different aspects of under-reporting that 

have not been addressed in as much detail in this thesis. Firstly recommendations are made for 

future research which build on the research presented in this thesis. Secondly, future research 

directions for other studies interested in under-reporting are discussed. 

It is questioned whether drink strengths - measured as alcohol-by-volume (ABV) - used in social 

surveys to convert reported consumption into alcohol units are reliable and based on the types 

of alcoholic beverages that were actually on sale at the time the survey was conducted. In 2006, 

the strength of wine was revised from 9% ABV to 12% ABV in both the HSE (see Section 

5.5.2.2) and in the GLF (see Section 5.5.1.2) to reflect increasing strength (ABV) over time 

(220). Drink size specific options were then introduced for ‘a glass’ of wine to the HSE in 2007 

and the GLF in 2008. It is suggested that the strength of wine is re-investigated, particularly with 

reference to the different strengths of red and white wines, as red wines are often 13% or 13.5% 

ABV in supermarkets today. Additionally, the ABV of beer and cider used in social surveys 

(typically 4%) to calculate alcohol units should be reviewed to account for the increasing ABVs 

of these drinks too. Default survey options for wine and beer should reflect the market share of 

different ABV drinks. 

Reviewing the ABV for spirits and other drinks (such as alcopops) is unlikely to have much 

impact as their ABV has remained unchanged or changed relatively little. However, particular 

alcoholic drinks which are less common, such as fortified wine drinks (for example ‘Cherry B’, 

11.5% ABV), may sometimes be inaccurately reported if the participant does not know what 
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type of alcohol the drink is, and be wrongly recorded as alcopops (usually around 4% ABV). The 

exhaustiveness of survey coding frames could be explored in addition to revisions to ABV of 

different drinks, forming a comprehensive review of how all alcoholic drinks are recorded in 

surveys. These changes could lead to considerable improvements in alcohol sales coverage. 

National statistics on alcohol consumption would be more reliable and more precise estimates 

of the relationship between consumption and harm could be made. 

There is scope for the methodology used in Chapter 5 to align self-reported alcohol 

consumption with alcohol sales to be further developed in order to more accurately estimate 

actual consumption based on self-reported data. Once more conclusive evidence to describe 

the population distribution of under-reporting exists, and the relative importance of each factor is 

known, this information could be combined and used to create an adjustment factor to use in 

surveys measuring alcohol consumption to account for under-reporting. For instance, what is 

the relative contribution of drinking spirits, compared with drinking in a combination of on and 

off-trade venues? This could take the form of a survey weight to account for under-reporting of 

alcohol consumption that could be used routinely in further statistical analyses. Using an under-

reporting weight could also be used to help overcome the biases inherent in epidemiological 

studies which aim to estimate the relationship between alcohol consumption and alcohol-related 

harm discussed in Section 9.3. This would mean that a more accurate reflection of the actual 

relationship between consumption and harm is seen, rather than the relationship between 

reported consumption and harm that is currently observed. 

Chapter 6 and Chapter 7 have highlighted areas that future studies could explore in more detail. 

One of the reasons that the drinking diary used in the Health Survey for England 2011 was not 

able to make substantial improvements to alcohol sales coverage may have been because of 

the relatively short duration of the diary measure of drinking used; just seven days. In a future 

survey, the diary could be conducted for a longer period, such as four weeks, in order to gain a 

more accurate representation of alcohol consumption and drinking patterns. Such a diary could 

be completed by the whole survey sample, and compared to survey interview responses (intra-

individual comparisons), or participants could be randomised to complete either a week long 

diary or an extended four week diary, and comparisons made between the two diaries (inter-

individual) and the survey interview responses (intra-individual). Using the drinking diary for a 

longer period may allow for additional risk factors for under-reporting not apparent from Chapter 

6 and Chapter 7 to be identified. Other measures of consumption such as the timeline follow 

back interview which asks participants about consumption in the last 90 days (221) could also 

be explored. 
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The complementary findings of Chapter 6 and Chapter 7 suggest that a mixed methods 

approach to exploring under-reporting of alcohol consumption is a valuable one. Mixed methods 

research may be able to make important contributions to understanding under-reporting 

particularly in improved measurement of consumption among typically under-sampled 

populations, or otherwise marginalised groups, or people who are more difficult to contact. 

Surveys measuring consumption in these groups could be combined with qualitative interviews 

or focus groups to unpack some of the deeper issues linked to non-response, and the drivers of 

under-reporting of alcohol consumption, perhaps among those who have experienced alcohol-

related harm. Approaches that are traditionally qualitative, such as snowballing, could be 

applied to quantitative data collection in order to improve understanding of the realities of 

consumption in ‘hard to reach’ groups. Such research would need to be conducted by 

researchers experienced in collecting complex and sensitive information. 

Chapter 8 yielded unexpected and intriguing results when investigating perceived amounts of 

alcohol in a self-defined ‘usual glass’ of wines and spirits. One important limitation of the study 

was that the participants were (or at least appeared to be) sober. Of course when drinks are 

being poured, they are usually being consumed as well, and it is likely that the volume poured 

as a usual glass and the perception of the amount of alcohol that the ‘usual glass’ constitutes 

will vary with the level of intoxication experienced by the participant. Future studies should be 

conducted among intoxicated individuals using a biological measure such as breath alcohol 

concentration in order to understand if and how perceptions of the amount of alcohol poured 

varies with intoxication level. Further, there is also the scope for other methods to explore drink 

pouring which may be less liable to the researcher bias present in the method used in Chapter 

8. Perceived units in a ‘usual glass’ could be triangulated from the participants’ estimation of the 

number of units in a pre-poured (by the researcher) glass, and the pouring of a ‘usual glass’ (by 

the participant). This could be measured by the researcher but would not need to be estimated 

by the participant. Alternatively, the method which has been used by De Visser and colleagues 

(115) could be used, in which participants are asked to pour their usual glass first, then to 

attempt to pour one unit of the same drink afterwards. The perceived amount of alcohol in a 

usual glass can be triangulated in a similar way using this methodology as well. 

This thesis was not able to explore each of the aspects of under-reporting identified in Chapter 

2 in detail, and as a result is not intended as a comprehensive explanation of, or panacea for, 

under-reporting. There are several other directions which future research could take. There has 

been very little research to date that explores some of the aspects of low alcohol sales 

coverage that are relevant for understanding the extent of under-reporting. Little is known about 

the extent of counterfeit alcohol, homebrew, and illegally imported alcohol that is consumed in 

the UK. Consumption among residents of this country while abroad is not included in UK alcohol 
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sales figures, while consumption by foreign visitors to the UK is. While consumption of UK 

residents while abroad is likely to outweigh that of foreign visitors to the UK (see Table 2.1), the 

exact balance is not known. In the absence of more detailed information about such factors, it is 

difficult to estimate actual population consumption levels and therefore under-reporting with 

confidence, irrespective of improvements to surveys that measure consumption. 

Although Chapter 6 and Chapter 7 have identified ‘risk factors’ for under-reporting of alcohol 

consumption among those who are included in the sampling strategy of social surveys, there is 

relatively little research that describes consumption among those not traditionally sampled. 

Bellis’s team at Liverpool John Moores University are currently surveying under-sampled groups 

(see Section 9.2), however it is unlikely that a single survey will be able to give a definitive 

measure of alcohol consumption across all the groups not traditionally sampled. Therefore 

additional surveys should be conducted among groups such as students living in halls of 

residence, people living in military or other institutions, and those who are incarcerated. Further, 

among those who are sampled, the continuum of resistance theory discussed in Section 2.6.2 

can be explored further, and consumption in early responders versus late responders should be 

compared. 

It may also be of interest to explore in more detail the relative contribution of selective reporting 

that is of a deliberate nature in comparison to accidental under-reporting that this thesis 

predominantly concerns. Previous studies examining selective reporting have found mixed 

results and have mainly been conducted among participants with particular health conditions 

(Section 2.6.3). If possible, the ability to make a distinction between consumption that is 

deliberately and accidentally not reported in surveys would be a useful marker of the likely 

effectiveness of improvements to survey methodology. If deliberate under-reporting is found to 

be prevalent, or particularly prevalent in certain groups, the scope for changes to survey design 

to contribute meaningfully to better understanding of alcohol consumption may be severely 

limited. In this case, future research should consider the use of more objective measures of 

consumption that so far have been relatively under-used (Section 2.6.7.1). These include breath 

alcohol concentration and transdermal alcohol concentration, which yields similar results and 

can be measured continuously using an anklet (124-126). Such measures could be compared 

with self-reports of consumption, and would be particularly valuable if used in groups that are 

thought to under-report their consumption to a greater extent in order to quantify their actual 

consumption more accurately. 

These recommendations for future similar studies and directions for future research focused on 

under-reporting of alcohol consumption each have the potential to make their own unique 

contributions to the field. Reliable data on the population distribution of under-reporting should 
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be seen as a particular priority for future studies. This data will enable health professionals to 

more accurately estimate patients’ alcohol consumption based on their reported consumption if 

they are aware of particular ‘risk factors’ for under-reporting; making possible the identification 

of groups at higher risk of alcohol-related disease or mortality than their reported alcohol 

consumption reflects. This will also permit the development of under-reporting weights for social 

surveys to make national surveys more representative and population-level statistics more 

reliable. More accurate estimation of the relationship between alcohol consumption and harm in 

epidemiological studies will also be facilitated, and areas where targeted alcohol-related public 

health interventions and policies are required will be illuminated. 

9.7 Conclusion 

The missing units are a persistent problem and a substantial proportion of alcohol sales. This 

thesis has shown that the missing units can be attributed to under-reporting of alcohol 

consumption. Accounting for the missing units affects estimates of self-reported alcohol 

consumption substantially. 

The mixed methods research in this thesis has identified ‘risk factors’ for under-reporting that 

could explain the missing units which relate to alcohol consumption and drinking pattern. The 

original contribution that this thesis provides is identifying the aspects of drinking pattern or style 

that are important for under-reporting, in addition to the importance of alcohol consumption level 

(which was more established). 

These risk factors could be the target of future public health interventions and health or alcohol 

policy that could help to improve accuracy of estimation of consumption and help to reduce the 

missing units. If future research can reduce or fully explain the missing units then this will 

enable more objective estimates of the relationship between alcohol consumption and harm. 

9.8 Lay summary of thesis 

This thesis has investigated why alcohol consumption that is reported by participants in national 

surveys amounts to far less than the amount of alcohol that is sold in the UK: this is termed the 

‘missing units’. For 2010, the missing units were equivalent to 44% of alcohol sales. This has 

been fairly consistent since the 1990s despite substantial changes in the composition of alcohol 

sales in terms of drink type and drinking venue. 

The literature review found that the missing units are not simply due to consumption among 

groups not invited to participate in surveys, those who do not respond to invitations to 

participate in surveys, or other uses of alcohol such as in cooking. This means that the missing 
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units are due to under-reporting of alcohol consumption. Under-reporting occurs for several 

reasons, including but not limited to: a) the wording and detail of survey questions, and the way 

they are administered influencing what participants say, b) survey participants may not be 

willing to disclose consumption, c) survey participants can’t accurately remember consumption, 

and d) survey participants aren’t aware of the amount of alcohol in different drinks. 

This thesis has shown that if everyone under-reported their alcohol consumption equally (i.e. 

everyone had only reported 56% of their consumption), then among drinkers, over 40% of men 

and 30% of women would actually be drinking more than the weekly drinking guidelines (21 

units for men, 14 for women). 75% men and 80% women who drank in the last week would 

have drunk more than the daily limits (4 units for men, 3 for women) on their heaviest drinking 

day, with around half of drinkers drinking more than twice this level. However, it is unlikely that 

everyone under-reports equally, which means that it is likely that the missing units are 

concentrated in certain groups. 

The majority of the research presented in this thesis focuses on identifying groups that may be 

particularly prone to under-reporting their alcohol intake. A comparison of a week-long drinking 

diary and typical survey interview questions about drinking found that participants were more 

likely to report drinking more in the diary if they were heavier drinkers, drank more frequently, 

drank a combination of drink types, and drank exclusively in licensed premises (pubs, 

restaurants, etc). A series of further interviews conducted with the survey participants found that 

having a non-routine drinking pattern and tracking drinking using certain approaches (e.g. 

tracking drinking by how intoxicated they felt) were linked to being surprised at the level of 

alcohol consumed when completing a drinking diary. Separate from the surveys used in the rest 

of the thesis, a questionnaire and pouring task found a ‘usual glass’ of wines and spirits to be 

around 1.9 units of alcohol. On average, participants did not under-estimate the amount of 

alcohol they had poured, but those who poured larger glasses were more likely to under-

estimate how much they had poured. 

The alcohol-related risk factors for under-reporting of alcohol consumption identified in this 

thesis could be the subject of public health interventions and future health policy. This may help 

to reduce alcohol consumption on a population level and also alcohol-related harm. 
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 Worldwide variation in drinking guidelines from Appendix C.
ICAP 

Country Standard 
Drink 

Men Women 

Australia 10g no more than 2 standard drinks on any day 
reduces the lifetime risk of harm; no more than 
4 standard drinks on a single occasion reduces 
the risk of alcohol-related injury arising from 
that occasion 

 Austria 10g 24g pure ethanol per day 16g pure ethanol per 
day 

Canada 13.6g not to exceed 2 units per day (27.2g/day); not 
to exceed 14 units per week (190g/week) 

not to exceed 2 
units/day (27.2g/day); 
not to exceed 9 units 
per week (121.5g/week) 

Czech Republic N/A less than 24g per day less than 16g per day 
Denmark 12g not to exceed 21 alcohol units (252g) a week not to exceed 14 units 

(168g) a week 
Finland 11g not to exceed 15 units (165g) a week not to exceed 10 

units/week (110g) a 
week 

France 10g not to exceed 30g/day not to exceed 30g/day 
Germany  not to exceed 24g/day not to exceed 12g/day 
Hong Kong 1 unit = 

glass of 
wine/pint of 
beer 

not to exceed 3-4 units/day, not to exceed 
21units/week 

not to exceed 2-3 
units/day, not to exceed 
14 units/week 

Iceland N/A Pregnant women are advised to abstain from 
alcohol during pregnancy and breastfeeding. 

Indonesia N/A National Dietary Guidelines state: "Avoid 
drinking alcoholic beverages." 

Ireland 10g 21 units/week (210g/week) 14 units/week 
(140g/week) 

Israel N/A Recommended: Pregnant women should not 
drink; students should not drink more than one 
unit of alcohol per drinking session; avoid 
alcohol if taking medication. 

Italy 12g less than 40g per day less than 40g per day 
Japan 19.75g 1-2 units/day (19.75-39.5g/day) 
Luxembourg N/A The health authorities promote moderate 

alcohol consumption (without specifying limits) 
and urge consumers to refrain from drinking 
alcohol when driving. 

Netherlands 9.9g not to exceed 4 units/day (39.6g/day) not to exceed 2 
units/day (19.8g/day) 

New Zealand 10g not to exceed 3 units/day (30g/day), not to 
exceed 21units/ week (210g/week) 

not to exceed 2 
units/day (20g/day), not 
to exceed 14 units/week 
(140g/week) 

Norway N/A Situational abstinence is recommended, such 
as when driving, during pregnancy, at work, or 
in the company of children and young people. 

Philippines N/A National Dietary Guidelines state: "For a 
healthy lifestyle and good nutrition, exercise 
regularly, do not smoke, and avoid drinking 
alcoholic beverages." 

Poland 10g 2 units/day (20g/day) up to 5 times/week (not 
to exceed 100g/week) 

1 unit/day (10g/day) up 
to 5 times/week (not to 
exceed 50g/week) 

Portugal 14g 
(unofficial) 

2-3 units/day (28-42g/day) 1-2 units/day (14-
28g/day) 

Romania N/A not to exceed 32.5g beer/day or 20.7g 
wine/day 

not to exceed 32.5g 
beer/day or 20.7g 
wine/day 

Singapore N/A National Dietary Guidelines state: "Limit 
alcohol intake to no more than 2 standard 
drinks a day" (about 30g alcohol). 

Slovenia N/A not to exceed 20g/day and not to exceed not to exceed 10g/day 
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50g/drinking occasion and not to exceed 
30g/drinking occasion 

South Africa N/A not to exceed 21 units/week (252g/week) not to exceed 14 
units/week (168g/week) 

Spain 10g not to exceed 3 units/day (30g/day) not to exceed 3 
units/day (30g/day) 

Sweden N/A not to exceed 20g/day not to exceed 20g/day 
Switzerland 10-12g not to exceed 2 units/day (not to exceed 

24g/day) 
not to exceed 2 
units/day (not to exceed 
24g/day) 

Thailand N/A National Dietary Guidelines state: "Avoid or 
reduce the consumption of alcoholic 
beverages." 

United Arab 
Emirates 

N/A No official drinking guidelines exist. 

United Kingdom 8g should not regularly drink more than 3-4 
units/day (24-32g/day) 

should not regularly 
drink more than 2-3 
units/day (16-24g/day) 

United States 14g 1-2 units/day (14-28g/day), not to exceed 14 
units/week (196g/week) 

1 unit/day (14g/day), not 
to exceed 7units/week 
(98g/week) 
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 On-trade alcohol sales composition over time Appendix D.
(BBPA) 

The decline in the on-trade corresponds to the rise in sales in the off-trade: 

 

Data from the BBPA Statistical Handbook 2010. 
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 Alcohol sales volume composition, 2009 Appendix E.

 

 

Data from the BBPA Statistical Handbook 2010. 
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 Measures of alcohol consumption available for Appendix F.
England 

Data Source Region Years 
available 

What is measured 

Reported 
consumption 

General 
Lifestyle 
Survey 

Great 
Britain 

1978-2011 Weekly consumption in units, 
based on average consumption in 
previous 12 months. 
NB. The methodology used to 
calculate the units in a glass of 
wine was revised in 2006. From 
2008, data on wine glass size 
were collected also. 

Health 
Survey for 
England 

England 1998-2011 Heaviest drinking day in the last 
week. Proportion drinking above 
recommended limits/binge 
drinking on heaviest drinking day 
in the last week. 
NB. The methodology used to 
calculate the units in a glass of 
wine, strong beer/lager, and 
alcopops was updated in 2006. 

Health 
Survey for 
England 

England 2011 only Weekly consumption in units, 
based on average consumption in 
previous 12 months. 
Weekly alcohol consumption 
based on a seven-day drinking 
diary. 

Duty 
receipts 

HM 
Revenue 
and 
Customs 

UK (data 
by country 
are not 
freely 
available) 

1980/81-
2010/11 

Duty receipts in £ millions (at 
2011 prices) 

Sales 
volume 

HM 
Revenue 
and 
Customs 

UK (data 
by country 
are not 
freely 
available) 

1986/7-
2010/11 

Pure alcohol clearances using 
average strengths for wine, beer 
and cider. 
Either in million hectolitres, or 
litres per adult (16+) 
Available by drink type 

British 
Beer and 
Pub 
Association 

Great 
Britain 

1974-2011 Litres pure alcohol per adult (15+) 
Available by drink type, on vs. off 
trade, region 

Sales value British 
Beer and 
Pub 
Association 

Great 
Britain 

1965-2011 In £ millions, or £ per capita (15+) 

Sales value 
relative to 
household 
expenditure 

British 
Beer and 
Pub 
Association 

Great 
Britain 

1965-2011 As % of household expenditure 
Available by drink type 
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 HMRC & BBPA alcohol sales comparison Appendix G.

Reported consumption from social surveys provides useful information on social and 
demographic characteristics. Alcoholic drinks become liable for duty when they are released for 
consumption in the UK, allowing duty receipts to be calculated by HMRC. Sales volume 
calculated by the British Beer and Pub Association (BBPA) uses the HMRC data, along with 
data from National Statistics and the BBPA. There is a high degree of agreement between the 
two figures for overall alcohol sales: 
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There is also a high degree of agreement by drink type: 
 

 
This suggests it is acceptable to use HMRC/BBPA interchangeably. As data from the BBPA are 
more detailed and available for a longer time period these are preferable in exploring secular 
trends in alcohol sales by drink type and on vs. off-trade. 
 
Sources: 

- BBPA Statistical Handbook, 2010 
- HMRC Alcohol Factsheet, March 2012. 
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 Estimated consumption among non-Appendix H.
responders if there was no under-reporting 

GLF response rate from technical appendix B: 72.0%  

Non-response: 28.0%  

   

Unweighted weekly alcohol (units): 11.4  

Sales equivalent: 20.4  

Missing units: 9  

Coverage among responders (unweighted): 55.9%  

Missing (%): 44.1%  

   

Sales for 2010/11 (HMRC Factsheet March 2012): 5.36 million hectolitres 

Volume of sales among 'responders' (55.9%): 3.00 million hectolitres 

Volume of sales among 'non-responders' (44.1%): 2.36 million hectolitres 

   

UK population in 2010 (16+, pop
n
 spring trends): 50,653,848  

72% pop
n
, or ‘Responders' 

36,470,771 
 

28% pop
n
 , or ‘Non-responders' 

14,183,077 
 

 

 n Volume 
(million 

hectolitres) 

Volume 
(litres) 

Litres per 
capita (16+) 

Weekly 
units per 

capita 

Total UK 
population in 

2010 (16+): 

50,653,848 5.36 535464000 10.57 20.33 

Non-responders: 14,183,077 2.36 236139624 16.65 32.02 

 

Notes: 1 hectolitre = 99.99 litres. Convert litres to weekly units = ((litres)*100)/52
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 HSE 2011 drinking diary Appendix I.

Source: Fuller, E. Personal communication. 
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  Data protection form for qualitative study Appendix J.
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 Ethical approval form for qualitative study Appendix K.
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 Correspondence with NatCen to support Appendix L.
ethical approval application for qualitative study 
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 Participant information sheet for qualitative Appendix M.
study 
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 Consent form for qualitative study Appendix N.
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 Feedback from participants and comments on Appendix O.
listening to the recordings of the two pilot interviews 
conducted 

INTERVIEW 1 

Feedback from participant: 

 Interview was good, questions were clear. 

 Question 4 needs to be explained to pilot interviewee in advance because they did not 

do HSE survey interview. Reflexive sharing bit was interesting and could be expanded 

on. 

 Question 8 slightly confusing – have re-phrased this. See what aspects – 

embodied/social/visual/units – emerge and then probe rather than presenting them to 

the interviewee. 

 Make sure I don’t say ‘that’s good’ in response to interviewee answering question 

 He didn’t feel like I was putting words in his mouth 

My comments on listening to the recording: 

 He didn’t seem to notice I was leaving deliberate silences – can do this even more if I 

want to 

 Could do more to build rapport 

 Question 8 was not introduced very well but recovered in 11m33s onwards “so different 

ways of knowing what you’ve had to drink. So some people might count how many units 

(UNITS) they’ve had, some people might think ‘oh I was very drunk that night, I was 

only a little bit tipsy that night’ (EMBODIED) and that might be how they gauge how 

much they have had to drink, or other people will know based on ‘we’ve shared a bottle 

of wine’, or- (SOCIAL)“ 

 Less ‘erm’-s and ‘OK’-s! 

 OPEN UP THE QUESTIONS e.g.- “how useful is x compared to y…” rather than “do 

you think x is better than y” 

 Good probing in second half of interview but the first half went too quickly 

 Total interview time was 28 minutes including reading info sheet and consent form 

INTERVIEW 2 

Feedback from participant: 
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 Helped refining Q8 further; do you have a knack or trick? Thinking of social aspect of 

Q8 more as contextual cues 

 On doing the diary versus f2f interview: “you can ignore any kind of social relevance to 

your answers” 11m in. 

 Increased awareness of drinking patterns resulted from diary, would have preferred 

more information/advice afterwards though esp. as time invested was great. 

My comments on listening to the recording: 

 Introduce the study more in the real interviews 

 Doing work on DRINKING not alcohol 

 Ask about time of year, special events 

 Perhaps too much assumed knowledge in talking about the HSE interview – provide 

more information to jog memory 

 Don’t waffle on Q8 so much 

 Small amounts she doesn’t think about, if she drinks a lot she remembers drinks and 

feels ‘worry’. Worry is for health reasons. 

 Total interview time was almost 34 minutes including reading info sheet and consent 

form 
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 Interview schedule for qualitative study Appendix P.

>> Participant to read information sheet and sign consent form 

>> Test equipment and start recording 

Introductions and thanks 

 I am a PhD student doing work on alcohol consumption and I’m really interested in the 

drinking diary that was part of last year’s HSE 

 This is the first time we have done this so I am here to talk to you about your experience 

 A few things I would like to say before we start: 

o I have not seen your drinking diary 

o I am not here to change your behaviour or to tell you what to do but if you have 

any questions I am very happy to answer these as we go, or at the end of the 

interview 

Opening 

1. Can you tell me about your experience of doing the drinking diary? 

a. When was it? What time of year? Any special events? 

b. Do you remember it being easy/difficult? 

c. What was the hardest part? 

d. Did you enjoy it? 

e. Have you ever done anything like it before? 

2. Do you remember it being a typical week for you? 

a. Did you drink any more, or any less, than usual? 

3. Does your drinking follow any particular pattern week-to-week? 

a. Do you drink on the same number of days most weeks? 

b. Do you think you drink the same amount most weeks? 

4. How do you think that doing the drinking diary on your own, on paper, was different to 

talking to an interviewer about your alcohol consumption? 

a. Was it easier to recall what you’d drank when you could do it day-by-day? 

b. Was it easier to do the diary or to have the interviewer ask you questions about 

drinking? 

c. Did you prefer the privacy of completing it on your own? 

5. Do you feel that doing the diary could have influenced your drinking over the course of the 

week? 
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a. For instance, did you drink any more, or any less, than usual because you were 

doing the diary?  

6. Has doing the drinking diary had any lasting impact since? 

a. Have your drinking patterns changed at all? 

b. Are you drinking more or less? 

Establish context and routine practices 

[Reflexive sharing bit] I am going to share something with you now. I did a drinking diary using a 

phone app for all of 2010. Afterwards someone asked me questions about my ‘average’ 

consumption – and I found a huge difference between what I thought I drank on average and 

the results of my drinking diary. What I thought I drank was less than 60% of what I had 

recorded in the diary. 

7. Having filled in the diary, do you remember being surprised by what you filled in at all? 

a. By the pattern of your drinking? 

b. By the number of days you drank on? 

c. By the amount of alcohol you drank? 

d. Or, was it just an ordinary week? 

e. If surprised, do you think this could have been because you were counting? 

8. [not the diary] Normally, when you drink, do you remember or keep track of how much you 

have had? 

a. If so, how? Do you have a knack for this? If I asked you about one night last week 

for instance. 

b. Do you think you normally remember quite well, or not? 

c. Some people might know because they remember a particular event like a birthday 

party. Or because for instance they shared a bottle of wine at home with their 

partner, or had two pints after work one evening (social/contextual cues – 

who/where/why) 

d. Some people might remember by how tipsy/drunk they felt (embodied aspects) 

e. Some people might remember the number of drinks they had, or how much they 

spent (drink recall) 

f. What about units…? (do you drink in units?) Are units useful for knowing how much 

you’ve had to drink? 

g. Is there any other way you keep track? 

h. Do you think this is what most people do? 

9. Are you aware of the Government’s drinking guidelines? 

a. Do you know what these are? 

b. Are these useful/helpful to you? 
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c. Who (if anyone) do you think they are helpful for? 

Closing 

10. Is there anything else you would like to tell me about your drinking patterns, or the drinking 

diary? 

11. Do you have any questions you’d like to ask me? 

 

>> Thank participant for their time and contribution and inform them that they will be 

sent a summary of research findings 
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 Participant information sheet for pouring study Appendix Q.
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 Standard table used to convert poured Appendix R.
volumes into alcohol units in pouring study 
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 Sample size calculation for pouring study Appendix S.

All power calculations were done using a spreadsheet given as part of a course on designing 

epidemiological studies. The variable used to do the power calculation was the difference 

between actual and perceived number of units poured into the glass. 

 

Calculation: 

=INT((((POWER(NORMSINV(power/100)+ABS(NORMSINV(significance level/2)),2))*standard 

deviation of sample* standard deviation of sample)/(difference to be detected* difference to be 

detected))+0.9999) 

Original power calculation based on pilot study: 

Power 80 

Significance 0.01 

Difference to be detected 0.25 (ie. ¼ of a unit either way) 

SD 0.614014 

Sample size required = 70 

(in each of men and women so that the two sexes can be looked at separately) 

Total sample size required = 140. 

Allowing for mistakes in questionnaires and variation in SD, aiming for 200 PARTICIPANTS 

(100 men, 100 women).  

 

After collecting data from 189 participants (22
nd

 August 2011), the sample size calculation was 

checked: 

Wine SD = 1.44 

To detect 0.25 units (other things being equal) would need n=261 (ie. Total n of 522) 

However it is possible to detect 0.5 units: power 80, sig 0.05, difference 0.5, SD 1.44, SAMPLE 

SIZE REQUD = 66 (ie. 132) 

Spirits SD = 9.72 

With spirits -  power  80, sig 0.05, difference 0.5, SD 9.72, SAMPLE SIZE REQUD = 2,967 

Or difference 1.0 = sample size = 742 

This is due to outliers in the perceived number of units poured for spirits… 

SPIRIT PROBLEM OBSERVATION #1 

= person who poured 2.7 units, said it was 100. Unit difference = -97.3 

If exclude this observation, SD = 2.93 

If power 80, sig 0.05, difference 1.0, SD 2.93, SAMPLE SIZE REQUD = 68 

If power 80, sig 0.05, difference 0.5, SD 2.93, SAMPLE SIZE REQUD = 270 

SPIRIT PROBLEM OBS #2 

= person who poured 4.08 units, said it was 30. Unit difference = -25.92 

If exclude this observation also, SD = 1.63 

If power 80, sig 0.05, difference 1.0, SD 1.63, SAMPLE SIZE REQUIRED = 21 
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If power 80, sig 0.05, difference 0.5, SD 1.63, SAMPLE SIZE REQUIRED = 68 

The difference to detect was revised to 0.5 as this made for a more achievable sample size 

given the financial and time constraints on the project. This power calculation was repeated 

again further through the data collection period (on the 7
th
 September 2011, after  data had 

been collected from 227 participants). 

So doing sample size calculations again using power 80, sig 0.05, difference 0.5 

BOTH SEXES 

Drink type Current n SD Required n 

Spirits all obs 137 8.657962 2354 

Spirits minus outlier #1 136 2.657727 222 

Spirits minus outliers #1&2 135 1.542299 75 

Wine all obs 194 1.372945 60 

 

MEN only 

Drink type Current n SD Required n 

Spirits all obs 72 1.548472 76 

Wine all obs 89 1.488919 70 

 

WOMEN only 

Drink type Current n SD Required n 

Spirits all obs 63 12.46719 4880 

Spirits minus outlier #1 62 3.52615 391 

Spirits minus outliers #1&2 61 1.521714 73 

Wine all obs 105 1.243798 49 

 

So, provided a difference of half a unit is a satisfactory difference: 

- Sufficient participants for wine to look at men and women separately 

- Require approximately four more men and eight more women to pour spirits, if the two 

outliers (someone guessed 100 units, and someone guessed 30) are excluded from the 

power calculation. 

 

Data collection continued at previously planned sites in order to achieve this target. The final 

sample size was 283. 
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 Questionnaire for pouring study Appendix T.
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