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Abstract
Objectives Brief interventions (BI) for smoking and risky
drinking are effective and cost-effective policy approaches
to reducing alcohol harm currently used in primary care in
England; however, little is known about their contribution
to health inequalities. This paper aims to investigate
whether self-reported receipt of BI is associated with
socioeconomic position (SEP) and whether this differs for
smoking or alcohol.
Design Population survey of 8978 smokers or risky
drinkers in England aged 16+ taking part in the Alcohol
and Smoking Toolkit Studies.
Measures Survey participants answered questions
regarding whether they had received advice and support
to cut down their drinking or smoking from a primary
healthcare professional in the past 12 months as well as
their SEP, demographic details, whether they smoke and
their motivation to cut down their smoking and/or drinking.
Respondents also completed the Alcohol Use Disorders
Identification Test (AUDIT). Smokers were defined as those
reporting any smoking in the past year. Risky drinkers
were defined as those scoring eight or more on the AUDIT.
Results After adjusting for demographic factors and
patterns in smoking and drinking, BI delivery was highest
in lower socioeconomic groups. Smokers in the lowest
social grade had 30% (95% CI 5% to 61%) greater odds
of reporting receipt of a BI than those in the highest grade.
The relationship for risky drinking appeared stronger, with
those in the lowest social grade having 111% (95% CI
27% to 252%) greater odds of reporting BI receipt than
the highest grade. Rates of BI delivery were eight times
greater among smokers than risky drinkers (48.3% vs
6.1%).
Conclusions Current delivery of BI for smoking and
drinking in primary care in England may be contributing to
a reduction in socioeconomic inequalities in health. This
effect could be increased if intervention rates, particularly
for drinking, were raised.
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Introduction
Tobacco smoking and the excessive
consumption of alcohol are leading causes

1

Strengths and limitations of this study
►► Used data from a large representative sample of

adult smokers and drinkers in England.
►► Based on data on intervention receipt reported by

patients, rather than practitioners.
►► Analysis controls for a broad range of potentially

confounding demographic factors.
►► Respondents may have underestimated or misre-

ported their drinking or smoking.
►► There may be additional socioeconomic gradients

in intervention effectiveness, which could moderate
the overall impact of brief interventions on health
inequalities.

of preventable disease both in the UK and
worldwide1 and inequalities in both alcohol-related and tobacco-related health harms
are a significant contributor to wider inequalities in health.2 3 Underlying these inequalities are conflicting socioeconomic patterns
in the behaviours themselves. Smoking prevalence and related harm both increase with
deprivation,4 while for alcohol consumption
the picture is more complex. Those in more
deprived groups are more likely to abstain
from drinking, and those who drink are more
likely to drink within the UK drinking guidelines compared with less deprived groups,5
while those in more deprived groups who
drink heavily, drink more on average than
heavy drinkers in less deprived groups.6 This,
in part, has meant that numerous studies
have found alcohol consumption to be
lower in more deprived groups even though
they suffer greater levels of alcohol-related
harm,2 7 8 a phenomenon referred to as the
‘alcohol harm paradox’.7 9
Screening and brief interventions (BIs),
consisting of an initial case finding or
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screening step followed by delivery of feedback and
structured advice or behaviour change counselling,
delivered in primary care, is an effective and cost-effective measure to increase smoking cessation rates10 11
and reduce harmful drinking.12 13 Current UK clinical
guidelines recommend that all patients are assessed for
smoking annually, with a BI delivered to all smokers.14
Guidance for alcohol encourages the use of opportunistic screening and BI alongside requirements to screen
all patients registering with a new primary care provider
or attending a health check.15 16 In spite of this guidance,
BI delivery levels remain low in England,17 particularly
for alcohol,18 a finding that has been replicated in many
other countries.19–21
Research across a broad range of interventions and
settings has found that public health policies, including
screening programmes in primary care, may exacerbate
inequalities in health even while improving population
health overall.22 23 In this context, it is striking that very
little research to date has considered the potential for
BI programmes for tobacco or alcohol to affect inequalities, particularly given the high socioeconomic variation
in poor health due to both behaviours. We aimed to
address this gap by examining whether there are sociodemographic gradients in BI delivery for smoking and
drinking and whether these can be explained by sociodemographic or behavioural characteristics of patients
attending primary care in England.

Methods
Data sources
The Alcohol and Smoking Toolkit Studies are large,
nationally representative, monthly surveys of adults
aged 16+ in England.24 25 A sample of approximately
1700 respondents each month participate in household
computer-assisted interviews. The survey uses a form
of random location sampling, representing a hybrid
between random probability and simple quota sampling
(see published protocols for further details24 25). We
used data collected between March 2014 and July 2016
(n=48 808) with analysis restricted to respondents who
reported visiting the general practitioner (GP) in the past
12 months and were either smokers (those reporting that
they had smoked cigarettes or other tobacco products at
least occasionally in the past year—see online supplementary file for full details) or risky drinkers (those scoring
at least eight on the Alcohol Use Disorders Identification Test [AUDIT]26). This gave a total sample of 9042
adults of whom 5004 were smokers only, 2528 were risky
drinkers only and 1446 were both (data on the smoking
status of one risky drinker and the drinking status of 63
smokers were missing).
Measures
Our primary outcome measure was self-reported receipt
of a BI (or more intensive intervention) from a GP or
other primary care-based health worker in the past
2

year. Respondents who smoked were asked, ‘Has your
GP spoken to you about smoking in the past year?’ and
BI receipt was categorised as a response of at least ‘Yes,
he/she advised me to stop but did not offer anything’.
Risky drinkers were asked, ‘In the last 12 months has a
doctor or other health worker within your GP surgery
discussed your drinking?’, with BI receipt categorised as a
response of at least ‘Yes, a doctor or other health worker
within my GP surgery offered advice about cutting down
my drinking’. Note that this definition includes referral
to specialist treatment as recommended for those with
potential alcohol dependence. See online supplementary
file for a full list of response options.
Data were also collected on respondents’ age, gender,
region of England (categorised as North, Midlands
or South), the number of children in the household
(categorised as 0 or 1+), self-reported disability status
(disability/no disability) and ethnicity (white, mixed/
multiple ethnic group, Asian or British Asian, black and
other). Self-reported motivation to reduce smoking
and drinking was recorded and grouped into those
responding ‘I don’t want to stop smoking/cut down on
drinking’, those reporting some degree of motivation to
quit/cut down and those who were highly motivated and
willing to specify a time frame for cutting down—‘I really
want to stop smoking and intend to in the next month/3
months’.
As previous studies have identified that different
measures of socioeconomic position (SEP) demonstrate
different relationships with alcohol consumption,6 9 we
examined four alternative measures SEP:
1. Social grade, classified using the British National
Readership Survey Social-Grade Classification Tool27:
A: higher managerial, administrative or professional;
B: intermediate managerial, administrative or professional; C1: supervisory or clerical and junior managerial administrative or professional; C2: skilled manual
workers; D: semiskilled and unskilled manual workers and E: causal or lowest grade workers, pensioners
and others who depend on the welfare state for their
income.
2. Educational level, grouped as: university education,
A-level and equivalent, General Certificate of Secondary Education (GCSE)/vocational, other/still studying and none.
3. Working status, categorised as: being in full-time employment or otherwise.
4. Housing tenure, categorised as: owner-occupied
(owned outright or being brought with a mortgage)
or otherwise.
Finally, in order to test whether higher levels of alcohol
consumption increase the likelihood of receiving a
BI, the risky drinker group were further subdivided
according to their AUDIT score, in line with WHO
guidelines26:
►► 8–15—Risky drinker.
►► 16–19—High-risk drinkers.
►► 20+—Possible alcohol dependence.
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Analysis
Data were weighted using an iterative ‘rim weighting’
technique as used in previous analyses of Smoking and
Alcohol Toolkit data (eg, ref 18). Parallel analysis using
unweighted data is reported in the online supplementary
material (online supplementary table S1-7 and figure S1).
Missing data were imputed using multiple imputation
with 20 data sets28 and analytical results combined using
Rubin’s rules.29 Complete case only analyses are reported
in the online supplementary material (online supplementary table S8-13 and figure S2). All imputation and analyses were undertaken using Stata V.1230 following a plan
preregistered with the Open Science Framework prior
to any data analysis (https://osf.io/5eq4h/). As the only
continuous variable in the analysis, age was standardised
and tested for non-linearity using the Box-Tidwell
approach.31 This suggested significant non-linearity and
age was, therefore, categorised into six groups (18–24,
25–34, 35–44, 45–54, 55–64 and 65+).
The analysis consisted of four steps:
1. We produced descriptive tables, the full data set
showing rates of smoking and risky drinking (all respondents scoring AUDIT 8+) in the population and
rates of GP attendance and BI receipt for those who
visited their GP for both smokers and risky drinkers,
stratified by the four socioeconomic measures to
show the extent to which socioeconomic inequalities
exist before adjusting for demographic and other
factors.
2. To examine the extent to which variation in BI delivery among those at risk and attending primary care in
the past year can be explained by demographic characteristics alone, we fitted two multivariable logistic
regression models in which receipt of a smoking or
alcohol intervention was regressed on age, gender, region, number of children in the household, disability
status and ethnicity. These models also include a linear
(monthly) temporal trend to assess whether BI rates
have increased or decreased over the data collection
period.
3. To examine the extent to which drinking and smoking
behaviour, and motivations to cut down can explain
additional variation in BI delivery, we fitted two further multivariable models, which additionally adjust
for drinking status (risky vs non-risky) and motivation
to stop smoking (in the smoking model) or smoking
status (smoker vs non-smoker), AUDIT group and motivation to cut down drinking (in the drinking model).
4. To examine whether SEP can explain any remaining
variation in BI delivery, we fitted fully adjusted models
in which each of the four measures of SEP was added
separately.
Patient and public involvement
Neither patients nor the public was involved in the design
of this study. Strengthening the Reporting of Observational Studies in Epidemiology guidelines were followed
throughout.32
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Results
Descriptive statistics
Demographic characteristics for the 9042 smokers
and risky drinkers included in the analytic sample are
presented in table 1. This shows a relatively even spread
of both smokers and risky drinkers across the life course,
except for the youngest age group (18–24 years old),
which has a greater concentration of risky drinkers.
Smokers are more likely to be female and more likely to
live with children or have a disability than risky drinkers.
The other key distinction comes in terms of motivation to
cut down or quit, with 67.4% of smokers reporting some
motivation to reduce their smoking compared with only
39.4% of risky drinkers.
Descriptive analyses (table 2) show that overall smoking
was more prevalent than risky drinking (20.5% vs 13.1%
of the adult population). There were also marked socioeconomic gradients in prevalence, with smoking increasingly common in lower socioeconomic groups (eg, 35.7%
of social grade E respondents compared with 11.5% in
grade AB), while the gradient in risky drinking was less
stark and in the opposite direction (11.3% in grade E
compared with 14.3% in grade AB). These gradients
were seen most clearly for social grade, although similar
patterns existed for education, but were not evident when
using employment for smokers and housing tenure for
drinkers. There were no clear gradients for GP attendance, although risky drinkers were more likely than
smokers to have visited their GP in the past year (64.8%
vs 54.9%). Observed rates of BI receipt for those who had
visited their GP (the sample used in the statistical analysis) suggest a socioeconomic gradient in BI delivery, with
a greater proportion of respondents in lower SEP groups
reporting that they had received a BI for both smoking
and drinking. There appears, however, to be a divergence
in the shape of this gradient, with BI receipt for smokers
increasing linearly as SEP decreases, while the higher
rates of BI receipt in risky drinkers are concentrated in
the most deprived group. These patterns, for social grade,
are illustrated in figure 1.
Adjusted models for smoking
Results for the demographic-adjusted models for receipt
of smoking BI (table 3) show that older smokers had
significantly greater odds of having received a BI than
18–24 years old (eg, OR 2.06; 95% CI 1.68 to 2.51 for
65+ years old). Significant effects were also seen for
region, with smokers in the South having lower odds of
receiving an intervention than those in the North (OR
0.81; 95% CI 0.71 to 0.92) and for those with a self-reported disability having greater odds of receiving one
than those without (OR 1.37; 95% CI 1.19 to 1.57). There
was no significant temporal trend in BI delivery.
The addition of behavioural factors to the model (see
online supplementary material table S15 for full results)
did not change the magnitude or significance of the
demographic coefficients, but demonstrated that smokers
who were also risky drinkers had lower odds of receiving
3
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Table 1 Characteristics of survey respondents included in
statistical models (unweighted)
Past year smokers
(n=6513), %

Risky drinkers
(n=3975), %s

Age, n (%)

Table 1

Continued
Past year smokers
(n=6513), %

Risky drinkers
(n=3975), %s

 20+

220 (5.5)

 Missing

0 (0)

 18–24

1051 (16.1)

877 (22.1)

 25–34

1222 (18.8)

539 (13.6)

Motivation to cut down
drinking, n (%)

 35–44

1052 (16.2)

572 (14.4)

 None

2372 (59.7)

 45–54

1126 (17.3)

741 (18.6)

 Moderate

1273 (32)

 55–64

1046 (16.1)

643 (16.2)

 High

296 (7.4)

 65+

991 (15.2)

595 (15)

 Missing

34 (0.9)

 Missing

25 (0.4)

8 (0.2)

Past year smoker, n (%)
 Yes

2528 (63.6)

 Male

3253 (49.9)

2600 (65.4)

 No

1446 (36.4)

 Female

3260 (50.1)

1375 (34.6)

 Missing

1 (0)

 Missing

0 (0)

0 (0)

 North

2540 (39)

1974 (49.7)

 Midlands

1730 (26.6)

716 (18)

 South

2234 (34.3)

1282 (32.3)

 Missing

9 (0.1)

3 (0.1)

 Yes

4308 (66.1)

3030 (76.2)

 No

2205 (33.9)

945 (23.8)

 Missing

0 (0)

0 (0)

 Yes

5121 (78.6)

3420 (86)

 No

1275 (19.6)

494 (12.4)

 Missing

117 (1.8)

61 (1.5)

 White

5812 (89.2)

3813 (95.9)

 Mixed race

111 (1.7)

59 (1.5)

 Asian

353 (5.4)

39 (1)

 Black

147 (2.3)

39 (1)

 Arab/other

61 (0.9)

10 (0.3)

 Missing

29 (0.4)

15 (0.4)

Sex, n (%)

AUDIT, Alcohol Use Disorders Identification Test.

Region, n (%)

Children in the
household, n (%)

Disability, n (%)

Ethnicity, n (%)

Motivation to cut down
smoking, n (%)
 None

1649 (25.3)

 Moderate

3415 (52.4)

 High

978 (15)

 Missing

471 (7.2)

Risky drinker, n (%)
 Yes

5004 (76.8)

 No

1446 (22.2)

 Missing

63 (1)

AUDIT score, n (%)
 8–15

3504 (88.2)

 16–19

251 (6.3)

Continued

4

a smoking BI (OR 0.84; 95% CI 0.73 to 0.97) and that
there was a strong association with both moderate (OR
1.42; 95% CI 1.25 to 1.63) and high levels of motivation to
cut down or quit smoking (OR 2.14; 95% CI 1.79 to 2.57)
and BI receipt. Finally, the addition of socioeconomic
measures to the models showed significantly increased
levels of BI receipt in social grades D and E compared
with grade AB (OR 1.26; 95% CI 1.02 to 1.55 and OR 1.30;
95% CI 1.05 to 1.61, respectively). Significant increases in
BI receipt were also observed in those with A-levels and
no formal qualifications compared with university-level
qualifications (OR 1.24; 95% CI 1.02 to 1.51 and OR
1.24; 95% CI 1.03 to 1.50, respectively), but no significant
association employment status or housing tenure was
identified.
Adjusted models for risky drinking
Results for the demographic-adjusted logistic regression
models for alcohol BIs (table 4) showed a similar age
gradient to the smoking models, with all risky drinkers
aged 35+ having odds at least twice as high of having
received a BI as those under 24 (eg, OR 2.68; 95% CI
1.53 to 4.71 for 65+ years old). Unlike for smoking, there
was a significant gender effect, with women having lower
odds of receiving an intervention (OR 0.68; 95% CI 0.49
to 0.93). There were no significant effects for region or
time, but again, disability was a significant predictor of BI
receipt (OR 3.47; 95% CI 2.54 to 4.74).
The addition of behavioural factors to the model (see
online supplementary table S16 for full results) substantially increased the slope of the age gradient, with the OR
for over 65+ compared with 18–24 years old increasing
to 5.00 (95% CI 2.71 to 9.23). The effect of disability
was reduced, although still significant (OR 2.27; 95% CI
1.57 to 3.27) and we saw an additional significant effect
for Arab/other ethnic groups compared with the white
group (OR 8.64; 95% CI 1.81 to 41.21). Of the additional
explanatory factors, smoking did not significantly predict
Angus C, et al. BMJ Open 2019;9:e023448. doi:10.1136/bmjopen-2018-023448
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53.3% (50.9 to 55.8)

24.2% (23.4 to 25.1)

27.8% (26.8 to 28.8)

35.7% (34.4 to 37)

 C2

 D

 E

54.8% (53 to 56.7)

26.1% (25.4 to 26.9)

18.3% (17.1 to 19.5)

26.6% (25.6 to 27.5)

 GCSE

 Other

 None

56.3% (54.5 to 58)
54.3% (52.8 to 55.7)

Unweighted sample sizes can be found in online supplementary table S14.
BI, brief intervention; GP, general practitioner.

 Owner
 Renter

13.6% (13.2 to 14)
33.7% (33 to 34.4)

60.3% (59 to 61.7)

19.7% (19.3 to 20.1)

Housing tenure

47.4% (45.6 to 49.3)

21.8% (21.2 to 22.5)

 Other

57.1% (54.7 to 59.5)

 Full-time

Employment

53.5% (50.9 to 56)

21% (20.1 to 21.8)

 A-level
56.8% (52.7 to 60.9)

53.7% (51 to 56.3)

12.6% (12 to 13.1)

62.6% (60.1 to 65.1)

55.6% (53.4 to 57.7)

 University

Education

49.7% (47.4 to 52)

17.8% (17.2 to 18.4)

 C1

57.7% (54.5 to 60.9)

11.5% (10.9 to 12.1)

 AB

54.9% (53.8 to 56)

20.5% (20.2 to 20.9)

Population
Social grade

48% (46.1 to 49.9)
48.7% (47.1 to 50.2)

49.5% (48.1 to 51)

46.1% (43.9 to 48.3)

52.6% (50.1 to 55.2)

49.3% (44.8 to 53.8)

47.5% (45.5 to 49.6)

48% (45.2 to 50.9)

44.3% (41.3 to 47.3)

53.9% (51.2 to 56.6)

50.3% (47.6 to 53)

45.7% (43.1 to 48.3)

47% (44.6 to 49.4)

45.8% (42.3 to 49.3)

48.3% (47.1 to 49.5)

12.3% (11.9 to 12.5)
14.9% (14.4 to 15.2)

10.9% (10.6 to 11.1)

16.7% (16.1 to 17)

6.6% (6.1 to 6.9)

11.4% (10.4 to 11.9)

13.1% (12.5 to 13.4)

18.6% (17.8 to 19)

13.6% (13 to 13.9)

11.3% (10.4 to 11.7)

9.7% (9.1 to 10.1)

13.3% (12.7 to 13.7)

14.3% (13.8 to 14.6)

14.3% (13.6 to 14.6)

13.1% (12.8 to 13.3)

Prevalence in
population

Who received BI |
visited GP

Prevalence in
population

Who visited GP in
past year

Risky drinkers

Past year smokers

67.5% (65.9 to 68.3)
60.8% (58.9 to 61.7)

69% (67.5 to 69.8)

60.2% (58.4 to 61.2)

68.8% (64.9 to 70.8)

70.3% (65.9 to 72.5)

65.1% (62.8 to 66.2)

59.7% (57.3 to 60.9)

66.4% (64.2 to 67.6)

61.6% (57.7 to 63.6)

65.2% (61.7 to 67)

60.8% (58 to 62.2)

65.5% (63.5 to 66.6)

67.6% (65.1 to 68.8)

64.8% (63.6 to 65.4)

Who visited GP in
past year

5.2% (4.3 to 5.7)
7.7% (6.4 to 8.4)

7.6% (6.5 to 8.1)

4.2% (3.2 to 4.7)

11.4% (8.2 to 13)

7.9% (4.8 to 9.4)

6.6% (5.1 to 7.3)

4.7% (3.4 to 5.4)

4.9% (3.7 to 5.6)

18.1% (14 to 20.1)

6.5% (4.2 to 7.6)

5% (3.4 to 5.8)

4.8% (3.7 to 5.3)

5.4% (4 to 6.1)

6.1% (5.4 to 6.5)

Who received BI |
visited GP

Table 2 Descriptive analysis of prevalence, GP attendance and BI delivery rates for smokers and risky drinkers by socioeconomic position (weighted, 95% CIs in
brackets)
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Figure 1 Unadjusted socioeconomic gradients in prevalence, GP attendance and BI receipt for smokers and risky drinkers. BI,
brief intervention; GP, general practitioner.

BI receipt for alcohol, but motivation to reduce drinking
did, with both moderate (OR 2.85; 95% CI 2.00 to 4.05)
and high levels (OR 5.17; 95% CI 3.29 to 8.14) significantly associated with BI receipt. Level of alcohol use was
also a very strong predictor of BI receipt, with high-risk
drinkers having almost three times the odds of having
received a BI (OR 2.94; 95% CI 1.81 to 4.79) and potentially dependent drinkers almost 12 times the odds (OR
11.84; 95% CI 7.77 to 18.04).
Adding socioeconomic factors to the model did not
further change the magnitude or significance of the other
coefficients, but we saw a significant increase in BI receipt
for the lowest social grade (E) compared with the highest
(OR 2.11; 95% CI 1.27 to 3.52). There was no significant
effect of education, but not being in full-time employment (OR 1.56; 95% CI 1.08 to 2.25) and not being a
homeowner (OR 1.55; 95% CI 1.09 to 2.20) significantly
increased the likelihood of receiving a BI. The effects of
all four socioeconomic measures on both smoking and
alcohol BI receipt are illustrated in figure 2, highlighting
the relatively larger scale of the socioeconomic gradients
for alcohol compared with smoking.
6

Discussion
Our findings show that there is a socioeconomic gradient
in BI delivery for both smokers and risky drinkers, with
those in the lowest socioeconomic groups more likely
to receive an intervention, although there is considerable uncertainty around the exact slope of this gradient.
This gradient is not accounted for by differences in
demographic characteristics or smoking and drinking
behaviour and appears to be stronger for alcohol than for
smoking. The analysis also illustrates that, despite clinical
guidelines recommending BI for both smokers and risky
drinkers, an individual who has attended primary care in
the past year is eight times more likely to report receiving
an intervention if they are a smoker compared with a risky
drinker. For both smoking and drinking, there is a clear
age gradient, with greater levels of BI delivery in older
age groups, in spite of the fact that the highest rates of
prevalence of risky drinking being in the youngest age
group. Perhaps surprisingly, smokers who were also risky
drinkers were less likely to have received a BI for their
smoking than those who were not. The very heaviest
drinkers, consuming at potentially dependent levels, are
Angus C, et al. BMJ Open 2019;9:e023448. doi:10.1136/bmjopen-2018-023448
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1.39***

1.57***

2.00***

2.19***

2.06***

 35–44

 45–54

 55–64

 65+

1.01

 Female

0.94

0.81**

 Midlands

 South

1.14

 ≥1

1.37***

 Yes

0.92

0.92

1.20

0.95

1.00

 Mixed race

 Asian

 Black

 Arab/other

 Time trend
(monthly)

 Yes

 No

Risky drinker
(AUDIT 8+)

Reference

 White

Ethnicity

Reference

 No

Self-reported
disability

Reference

 None

Children in the
household

Reference

 North

Region

Reference

 Male

Gender

Reference

 25–34

0.99 to 1.01

0.55 to 1.63

0.83 to 1.72

0.72 to 1.18

0.60 to 1.39

1.19 to 1.57

0.99 to 1.30

0.71 to 0.92

0.82 to 1.08

0.91 to 1.13

1.68 to 2.51

1.80 to 2.66

1.66 to 2.41

1.30 to 1.90

1.16 to 1.67

0.86*

1.00

0.94

0.98

0.84

0.85

1.33***

1.07

0.79**

0.93

0.95

2.22***

2.30***

2.03***

1.60***

1.38**

0.75 to 0.99

0.99 to 1.01

0.52 to 1.69

0.67 to 1.46

0.65 to 1.09

0.54 to 1.34

1.14 to 1.55

0.93 to 1.23

0.69 to 0.91

0.81 to 1.08

0.84 to 1.07

1.79 to 2.75

1.86 to 2.83

1.67 to 2.47

1.31 to 1.96

1.14 to 1.68

95% CI

0.85*

1.00

0.93

1.01

0.87

0.87

1.38***

1.08

0.79***

0.93

0.97

2.14***

2.26***

2.03***

1.60***

1.38**

OR

0.74 to 0.98

1.00 to 1.01

0.52 to 1.68

0.68 to 1.49

0.67 to 1.12

0.56 to 1.36

1.19 to 1.59

0.93 to 1.24

0.69 to 0.90

0.80 to 1.07

0.86 to 1.09

1.71 to 2.67

1.82 to 2.79

1.66 to 2.48

1.31 to 1.97

1.14 to 1.68

95% CI

OR

OR

95% CI

Behavioural-adjusted and socioeconomic-adjusted models

Demographic-adjusted model

0.85*

1.00

0.93

1.01

0.86

0.87

1.38***

1.08

0.78***

0.93

0.96

2.11***

2.23***

2.00***

1.57***

1.37**

OR

Logistic regression results for factors associated with the likelihood of receiving brief intervention for smoking

 18–24

Age

Table 3

0.73 to 0.97

1.00 to 1.01

0.52 to 1.66

0.68 to 1.49

0.67 to 1.11

0.56 to 1.35

1.19 to 1.60

0.94 to 1.24

0.68 to 0.89

0.81 to 1.07

0.85 to 1.08

1.70 to 2.62

1.81 to 2.75

1.64 to 2.44

1.28 to 1.93

1.13 to 1.66

95% CI

0.85*

1.00

0.91

1.00

0.87

0.86

1.37***

1.08

0.77***

0.93

0.96

2.23***

2.31***

2.03***

1.59***

1.36**

OR

Continued

0.74 to 0.98

0.99 to 1.01

0.50 to 1.63

0.67 to 1.48

0.68 to 1.13

0.55 to 1.34

1.18 to 1.59

0.94 to 1.24

0.68 to 0.88

0.81 to 1.07

0.86 to 1.08

1.79 to 2.78

1.86 to 2.86

1.67 to 2.48

1.30 to 1.94

1.12 to 1.65

95% CI
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0.49

0.24 to 1.02

1.26*
1.30*

 D

 E

1.10
0.35**

Constant

*p<0.05; **p<0.01; ***p<0.001.
AUDIT, Alcohol Use Disorders Identification Test.

Reference

2.15***

1.43***

OR

 Rented
0.17 to 0.78

0.92 to 1.20

1.79 to 2.58

1.25 to 1.63

95% CI

 Owned
0.36*

1.05

Housing tenure

Reference

 Other

2.15***

1.43***

OR

 Full-time

0.14 to 0.69

1.03 to 1.50

1.24*

Employment status

0.31**

0.93 to 1.56

1.20

 Other

0.15 to 0.75

0.98 to 1.38

1.16

 None

1.02 to 1.51

1.24*

1.80 to 2.59

1.26 to 1.64

95% CI

 GCSE

Reference

2.16***

1.44***

OR

 A-level

 University

0.34**

0.96

 C2

Education

1.02 to 1.55

1.08

 C1

1.05 to 1.61

0.78 to 1.17

Reference

 AB
0.88 to 1.32

1.83 to 2.63

2.19***

 High

Social grade

1.26 to 1.64

1.44***

 Moderate

None

95% CI

Behavioural-adjusted and socioeconomic-adjusted models
OR

OR

95% CI

Demographic-adjusted model

Continued

 Motivation to cut
down smoking

Table 3

0.16 to 0.76

0.97 to 1.25

1.80 to 2.58

1.25 to 1.63

95% CI
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1.56

2.49**

2.74***

2.26**

2.68**

 35–44

 45–54

 55–64

 65+

0.68*

 Female

1.21

0.85

 Midlands

 South

0.79

 ≥1

3.47***

 Yes

0.07 to 1.86

0.95 to 20.4

3.44

0.35

4.41

1.00

 Asian

 Black

 Arab/other

 Time trend
(monthly)
Reference
1.09

 Yes

1.00

9.58**

0.17

3.18

2.29

1.97**

1.06

0.84

1.20

0.62**

4.94***

3.23***

2.86***

2.05*

1.46

 No

Past year smoker

0.98 to 12.0

2.20

 Mixed race

0.99 to 1.02

0.73 to 6.60

Reference

2.54 to 4.74

0.53 to 1.17

0.62 to 1.16

0.84 to 1.73

0.49 to 0.93

1.53 to 4.71

1.30 to 3.93

1.63 to 4.62

1.39 to 4.47

0.84 to 2.89

 White

Ethnicity

Reference

 No

Self-reported
disability

Reference

 None

Children in the
household

Reference

 North

 Region

Reference

 Male

Gender

Reference

 25–34

0.79 to 1.52

0.98 to 1.02

1.98 to 46.4

0.02 to 1.31

0.66 to 15.4

0.72 to 7.32

1.34 to 2.90

0.69 to 1.64

0.58 to 1.20

0.81 to 1.77

0.43 to 0.89

2.66 to 9.15

1.76 to 5.92

1.62 to 5.07

1.09 to 3.86

0.77 to 2.78

95% CI

1.17

1.00

8.29**

0.19

3.47

2.14

2.16***

1.06

0.83

1.18

0.65*

4.74***

3.20***

2.98***

2.14*

1.46

OR

0.84 to 1.62

0.98 to 1.02

1.70 to 40.4

0.02 to 1.63

0.69 to 17.4

0.68 to 6.71

1.49 to 3.14

0.69 to 1.62

0.58 to 1.18

0.80 to 1.75

0.45 to 0.92

2.50 to 9.02

1.71 to 5.99

1.65 to 5.39

1.13 to 4.07

0.76 to 2.80

95% CI

OR

OR

95% CI

Behavioural-adjusted and socioeconomic-adjusted models

Demographic-adjusted model

1.16

1.00

8.02*

0.17

3.47

2.17

2.09***

1.06

0.78

1.19

0.60**

4.41***

3.24***

3.33***

2.42**

1.60

OR

Logistic regression results for factors associated with the likelihood of receiving brief intervention for risky drinking

 18–24

Age

Table 4

0.84 to 1.62

0.98 to 1.02

1.51 to 42.5

0.02 to 1.54

0.70 to 17.2

0.72 to 6.52

1.42 to 3.06

0.69 to 1.64

0.55 to 1.11

0.80 to 1.77

0.42 to 0.85

2.41 to 8.08

1.77 to 5.93

1.86 to 5.97

1.26 to 4.64

0.82 to 3.14

95% CI

1.07

1.00

8.78**

0.18

3.17

2.09

2.09***

1.08

0.80

1.20

0.64*

6.11***

3.93***

3.43***

2.32**

1.51

OR

Continued

0.77 to 1.49

0.98 to 1.02

1.77 to 43.5

0.02 to 1.51

0.65 to 15.5

0.71 to 6.17

1.43 to 3.04

0.70 to 1.65

0.56 to 1.15

0.81 to 1.78

0.45 to 0.91

3.25 to 11.5

2.11 to 7.33

1.95 to 6.01

1.23 to 4.36

0.79 to 2.85

95% CI
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1.48
1.45

 Other

0.00 to 0.07

1.55*
0.01***

Constant

*p<0.05; **p<0.01; ***p<0.001.
AUDIT, Alcohol Use Disorders Identification Test.

Reference

11.4***

2.86***

5.18***

2.93***

OR

 Rented
0.00 to 0.07

1.08 to 2.25

7.54 to 17.6

1.76 to 4.73

3.18 to 7.90

2.00 to 4.06

95% CI

 Owned
0.01***

1.56*

Housing tenure

Reference

 Other

11.5***

2.88***

5.01***

2.85***

OR

 Full-time

Employment status

0.01***

0.86 to 2.44

1.12

 GCSE

 None

0.80 to 2.72

1.10

0.73 to 1.71

Reference
0.68 to 1.79

7.67 to 17.7

1.72 to 4.59

3.34 to 8.32

2.03 to 4.17

95% CI

 A-level

0.00 to 0.08

1.27 to 3.52

0.68 to 2.10

0.51 to 1.36

0.63 to 1.49

11.7***

2.81***

5.27***

2.91***

OR

 University

0.01***

2.11**

 E

0.01 to 0.27

1.20

 D

0.04**

0.84

 C2

Education

0.97

 C1

7.12 to 16.6

10.9***
Reference

1.68 to 4.56

3.33 to 8.30

5.26***

2.77***

2.06 to 4.20

2.94***

 AB

Social grade

 20+

 16–19

 8–15

AUDIT score

 High

 Moderate

 None

95% CI

Behavioural-adjusted and socioeconomic-adjusted models
OR

OR

95% CI

Demographic-adjusted model

Continued

Motivation to cut
down drinking

Table 4

0.00 to 0.06

1.09 to 2.20

7.47 to 17.5

1.75 to 4.69

3.29 to 8.14

2.06 to 4.18

95% CI
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Figure 2 Independent, fully adjusted, association of socioeconomic position with OR of receiving a brief intervention for
smoking or risky drinking.

almost 12 times more likely to have received an alcohol
intervention than those drinking at lower, but still risky,
levels. These findings were robust to alternative data
assumptions (see online supplementary material).
Our study represents, to the best of our knowledge, the
first detailed exploration of the potential of BIs for both
smoking and alcohol to reduce, or increase, inequalities in
health. We used data from a large, nationally representative
survey and our findings are based on patients’ own reporting
of having received an intervention. While such a measure
may be subject to recall bias, it likely provides a better indicator of patient experience than routine data recorded by
practitioners33 and is not subject to known biases in practitioner recording.34 We explored multiple measures of SEP,
finding similar results across all measures, although the
effect of increased BI delivery appears more closely associated with low social grade than low levels of education.
There are several important limitations to our study,
which should be considered alongside our findings. First,
our definition of what constitutes a BI is fairly broad,
including anyone who reported receiving advice from a
primary care practitioner and that there may be unobserved inequalities in the extent to which different groups
receive different intensities of intervention or in the
quality of content or delivery of the BI. Second, patient
Angus C, et al. BMJ Open 2019;9:e023448. doi:10.1136/bmjopen-2018-023448

characteristics, including drinking/smoking status and
motivation to cut down or quit, are recorded after the BI
has taken place. As a result, we cannot establish whether
the strong association between motivation and likelihood
of BI receipt is a function of treatment-seeking behaviour
in patients who are already motivated to reduce their
smoking or drinking, of motivation increasing after
receipt of a BI or of more motivated patients being more
likely to recall having received an intervention. Finally,
while smoking rates in the Toolkit data are very similar to
those reported in other national surveys,35 the observed
prevalence of risky drinking of 13.1% is substantially
lower than other estimates (eg, 19.7% in the 2014 Adult
Psychiatric Morbidity Survey36), although it is unclear
what effect, if any, this may have on the study results.
Two, much smaller, UK studies conducted in 1996
looked at the relationship between occupation and rates of
alcohol BI receipt in risky drinkers, finding no clear socioeconomic gradient.37 38 Another, Finnish study also found
no significant association,39 perhaps suggesting that socioeconomic gradients in BI delivery may not be consistent
across different contexts. Previous studies have found similar
disparities to those we find between delivery rates of BI for
smoking and risky drinking,17 40 as well as similarly higher
levels of BI receipt among primary care patients at older
11

BMJ Open: first published as 10.1136/bmjopen-2018-023448 on 1 May 2019. Downloaded from http://bmjopen.bmj.com/ on August 27, 2019 at UCL Library Services. Protected by copyright.

Open access

ages,41 with greater motivation to quit or cut down42 and
for risky drinkers with higher AUDIT scores.43 Numerous
explanations for the relatively low rate of BI delivery for risky
drinking have been suggested, including a lack of training
and resources and the attitudes and beliefs of both practitioners and patients.44–46
It is not clear why BI delivery appeared highest in lower
socioeconomic groups after adjustment for a range of
sociodemographic, drinking and smoking characteristics.
Presenting with a chronic disease—likely related to smoking
or alcohol—is associated with receipt of BI.17 The underlying reason for the GP visit was not recorded in the current
study but it is possible that smoking-related or alcohol-related illness is more likely to present in low compared with
high SEP smokers or risky drinkers, respectively.47
Our analysis focuses on the receipt of BIs for patients who
reported attending primary care in the past year. There are
likely to be additional socioeconomic gradients in terms of
access to, use of and quality of primary care services, which
will moderate any overall impact of BIs on health inequalities.48–51 We should also consider the potential for differential effectiveness of the intervention across socioeconomic
groups. If BIs are more effective at changing the behaviour
of those in higher SEP groups then this may mitigate any
potential inequality-reducing effects. There is little evidence
to support the existence of such a gradient in effectiveness for alcohol,52 although there is some suggestion that
this may be in part because lower SEP groups are more
likely to drop out of BI trials.53 For smoking, a recent study
does suggest that there may be some degree of inequality
in long-term outcomes for smoking cessation interventions.54 A holistic view of the full impact of screening and BI
programmes should consider the impact of these potential
SEP gradients, which may attenuate the positive gradients
identified in the present study, alongside existing negative
gradients in alcohol-related and tobacco-related harm. Such
is the severity of these gradients in harm, with those in the
lowest SEP groups experiencing rates of harm several times
greater than those in the highest groups even after adjusting
for drinking and smoking behaviour,4 8 that an intervention
could have a negative SEP gradient in terms of its effects on
alcohol consumption and/or smoking, while still reducing
overall inequalities. Further research in this area is urgently
needed to understand the full impact that BI programmes
may be having on socioeconomic inequalities. This need is
particularly acute given National Health Service England’s
recent decision to incentivise secondary care providers to
deliver large-scale BI programmes for both smoking and
risky drinking under the latest Commissioning for Quality
and Innovation scheme. Although similar gradients in the
prevalence of both smoking and risky drinking, as well as
associated harm, have been observed in many countries,55 56
primary care systems can vary widely and it is, therefore,
unclear how generalisable our findings are beyond England.
Future research into this area, particularly in low-income
and middle-income countries, could help design screening
and BI programmes to maximise their potential to reduce
inequalities in health.
12

These findings provide the first evidence that BI
programmes may help to reduce inequalities in smoking-related and alcohol-related health, although better
evidence is needed on the extent to which conflicting
socioeconomic gradients in delivery and, potentially,
intervention effectiveness interact with existing gradients
in health. There is considerable scope for the potential
effect on inequalities to be increased if intervention rates
can be raised, particularly for drinking.
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