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Abstract 
 
This thesis details the rationale and methods for compiling a large individual patient 

data (IPD) dataset of adults treated for depression in primary care, for the purpose of 

identifying predictors of prognosis independent of treatment. I present a narrative 

review of the knowledge of factors associated with prognosis for adults with 

depression, a narrative review of the merits and difficulties of utilising IPD data, and 

a protocol for a series of systematic reviews with IPD meta-analyses seeking to meet 

the above aim. I then present three such IPD meta-analyses. These focus on the 

associations between depressed patient’s pre-treatment characteristics, and i) 

prognosis independent of a range of treatments for depression in primary care, and 

ii) attrition from treatment. The first of these IPD meta-analyses is centred on 

depressive symptom severity and a group of factors that are associated with the 

degree of severity of a patient’s experience of depression, but which are separate 

from depressive symptoms, (I refer to these as indicators of depressive ‘disorder 

severity’). The second is centred on perceived social support. The third is centred on 

adverse life events in the six months prior to starting treatment, socio-demographics 

(age, gender, ethnicity, marital status, employment status, financial wellbeing, 

housing tenancy, and the highest level of educational attainment), and comorbid 

long-term physical health conditions. The thesis finishes with a critical review of the 

implications of these analyses, consideration of future directions and implications for 

clinical practice.  
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This thesis has several potential benefits, most are described within the body of the 

thesis. Three examples of such benefits are:  

i) The development of a large-scale individual patient data dataset which was 

created to conduct the analyses presented here. This dataset will be available as a 

resource for further analyses on topics which are not covered in this thesis, and with 

necessary permissions in place. 

ii) The thesis has helped highlight a number of patient characteristics, present prior 

to treatment, which are associated with clinically important differences in prognosis, 

independent of treatment. These factors can be assessed with single questions or 

questionnaire measures which are brief and easy to administer, they might therefore 

be added to prognostic studies in future without greatly increasing the burden on 

participants or researchers. 

iii) The work presented here also helped identify patient characteristics associated 

with attrition from treatment. Assessing for these factors pre-treatment may further 

aid in the clinical management of depression in primary care.   

 

The impact of the work presented in this thesis was enhanced through the 

publication of a number of papers in peer reviewed academic journals and 

presentations at a number of research and clinical conferences, workshops and 

seminars. These are detailed in the Dissemination section below.  

 

There are a number of potential clinical benefits of the work presented here. For 

example: (i) the finding that it is important to consider ‘disorder severity’ factors 

alongside depressive symptoms to better understand prognosis might inform the 

assessment of depressed patients pre-treatment; ii) the finding that social support is 

associated with outcomes from treatment and single self-report items measuring 

particular aspects of social support can be informative without the need to use longer 

scales, might further inform assessment for some depressed patients; and iii) finding 

that victims of crime or those with debt problems, people not in employment, those 

not married, and those with poorer socio-economic functioning are all at greater risk 
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of poor prognoses might highlight factors to assess for and potentially those to 

consider as treatment targets. 
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Chapter 1: Introduction 
 

Overview 
 
The purpose of this chapter is to provide an introduction to and the rationale for the 

aims of the thesis, and in conjunction with Chapter 2, to set out the rationale for the 

empirical work presented in Chapters 3 to 5. Key concepts will be defined and 

discussed including: depression; personalized medicine; prognosis, and in particular 

the distinction between different ways of considering prognosis in relation to 

treatment; and the use of individual patient datasets. In addition, this chapter will 

present a narrative meta-review of systematic reviews and meta-analyses discussing 

the extant knowledge on indicators of prognosis (irrespective of the context in which 

it was studied) for adults with depression. This review highlights the central role of 

symptom severity and posits that greater knowledge of prognosis may be gained by 

broadening the focus on severity to include related factors. Here I refer this 

broadened construct as depressive ‘disorder severity’, and will return to it throughout 

the thesis. This chapter will end by outlining the aims of this thesis as a whole, 

focussing on the need for greater knowledge of indicators of prognosis over and 

above symptom severity. 
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The diagnostic classification of depression 
 
In diagnostic systems depression is classified as a mood or affective disorder. Two 

diagnostic and classification systems are commonly used: the Diagnostic and 

Statistics Manual of mental disorders, of which the latest is the 5th edition (1); and the 

International Classification of Diseases, of which the latest is the 11th edition (2). 

These systems largely overlap in the way that they guide clinicians to establish a 

diagnosis of depression: they require that a patient has had two consecutive weeks 

or more of experiencing 1) low mood or 2) anhedonia (which is a loss of interest or 

pleasure in activities), leading to withdrawal from everyday life or diminished activity. 

They then require the patient to have had at least five of the following symptoms: 1) 

reduced self-esteem or self-confidence; 2) feeling bad about oneself, feeling like a 

failure, feelings of worthlessness, guilt or of letting oneself or others down; 3) bleak 

or pessimistic views of the future or hopelessness; 4) thoughts of life not being worth 

living or of suicide; 5) reduced concentration or attention; 6) disturbed sleep 

(insomnia or hypersomnia); 7) fatigue, tiredness, or a lack of energy; 8) disturbed 

appetite; 9) unintended weight loss or gain of 5% or more of one’s body weight, and 

10) psychomotor disturbance (either more agitated or slowed down/psychomotor 

retardation). For a diagnosis of major depression in either classification system, the 

above symptoms must occur nearly every day and must impact functioning in 

everyday life in social, occupational or educational domains. Other symptoms such 

as anxiety may also be present, as may some manic or psychotic symptoms, 

although these latter two would change the diagnosis to one of a Major Depressive 

Episode with mixed features or with psychotic features respectively (3). For the 

remainder of this thesis unless otherwise stated, when discussing depression I refer 

to major depression. That is whether or not a patient would meet criteria for the 

diagnosis in DSM-5, whether a clinician would be likely to give the diagnosis 

following ICD-11 guidelines, or in both systems, given the approximately analogous 

status of the disorder across the classification systems (4).  

  

The need to reduce the burden of depression  
 
Depression is among the most burdensome diseases world-wide (5–7). It is highly 

prevalent with one in twenty adults (8) or up to 320 million people (9) across the 

globe suffering from an episode of major depression (8) or a depressive disorder 
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(including persistent mild depression) (9) every year. Lifetime prevalence estimates 

give a clearer picture on the pervasive nature of depression, with some estimates 

suggesting that just over 40% of people will have had at least one episode of 

depression by the time they are in their mid-thirties (10). Depression has a large 

impact on functioning both during episodes and between them; it is widely regarded 

as having a ‘relapsing-remitting’ course (11), with disabling sub-syndromal 

symptoms periodically occurring in between discrete episodes (12). Depression is 

associated with a greater risk of early mortality from physical health conditions and 

from suicide (6,7). Most episodes of depression last 20 weeks or more (13) and up-

to 80% of patients treated for depression will have a recurrence after their episode 

has remitted (14). The impact of depression on daily life has a knock-on effect on 

employment and absenteeism from work (15), with one report suggesting that 

depression will result in approximately £9.2 billion of lost earnings per year in the UK 

alone by the year 2026, and direct costs in health spending of approximately £3 

billion a year (16). Depression is therefore a major public health concern both within 

the UK (17) and across the world (18–20). 

 

Treatments for depression 
 

A variety of treatments can be helpful for depression including: pharmacotherapies 

such as selective serotonin reuptake inhibitors (SSRIs), tricyclic antidepressants 

(TCAs), and monoamine reuptake inhibitors (MAOIs);  psychological interventions 

such as cognitive behaviour therapy (CBT), interpersonal psychotherapy (IPT), 

behavioural activation (BA), and behavioural couples therapy (BCT); low-intensity 

psychological interventions based on CBT and psychoeducation such as guided self-

help or computerised CBT; structured exercise; and other treatments such as 

electroconvulsive therapy (ECT), or repetitive transcranial magnetic stimulation 

(TMS) (21). For the majority of patients with depression, particularly those with mild-

to-moderate presentations, many of the treatments are considered to be 

approximately equally affective: low-intensity psychological interventions, formalised 

or high-intensity psychological interventions, and the pharmacotherapies are all 

recommended with the suggestion that low-intensity psychological interventions or 

structured exercise should be the first-line treatment (21). For those that do not 

respond to low-intensity psychological interventions or structured exercise then the 
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recommendation by the National Institute for Health and Care Excellence (NICE) is 

that an antidepressant (usually an SSRI as these are considered approximately 

equally affective as other types of antidepressant and are generally better tolerated 

by patients and have fewer side-effects than other types) or a high-intensity 

psychological intervention is given, and again, the evidence suggests that specific 

types of these treatments are approximately equally effective (both within the therapy 

modality – e.g. SSRIs and TCAs, or CBT and IPT, and across the therapy modalities 

i.e. antidepressants and high intensity psychological interventions). For those with 

moderate-to-severe presentations the recommendation is that patients receive a 

combination of an antidepressant and a high-intensity psychological intervention 

(CBT or IPT).  

 

The NICE guidelines provide clear recommendations on the format of treatment, how 

it should be delivered, at what dose, how long for, and for how many sessions (in the 

case of low or high intensity psychological interventions) according to a summary of 

the research evidence (21). However, only 16.5% of people with depression world-

wide receive even the minimum recommended treatment, with the vast majority of 

depressed adults receiving no treatment at all (8). This is a pattern mirrored in both 

high and low income countries; only 29% of those that screen positive for depression 

in the USA receive any treatment (22).  

 

The majority of those treated for depression in the UK present to general 

practitioners (GPs) (23), where pharmacotherapies, particularly antidepressant 

medications are by far the commonest treatment. There is recognition that 

screening, assessment, and treatment in primary care or by a general physicians 

(where patients can seek an appointment or consultation directly without having to 

be referred by another health professional) is essential for the clinical management 

of depression in many other countries around the world too (8,22). For example, in 

the USA, recommendations from the US Preventive Services Task Force propose 

that to support the effectiveness of treatments for depression, there is a need to 

integrate behavioural health services within primary care (24), as this is where many 

people initially seek support and large proportions are treated, even if treatment is 

delivered by specialist teams for patients with more severe presentations (22). 

Nearly seven million adults or 15.6% of the adult population were written at least one 



22 
 

prescription for an antidepressant by a GP in the UK in the year 2016/17 (25). The 

rollout of the Improving Access to Psychological Therapies (IAPT) programme 

across England has contributed to an increase in the uptake of psychological 

treatments (particularly low-intensity treatments) for depression and other common 

mental disorders (26), up from 24% in 2007 to 37% in 2014. However, the majority of 

depressed adults still do not receive any treatment, and the burden of depression in 

England has not lessened (23), despite a cost of nearly £11billion per year on all 

treatments for depression (27). The majority of depressed patients will not reach 

remission with their first treatment; it will take a number of trials of different 

treatments before they remit, and many will dropout if the first treatment trialled is not 

successful (28,29). Not reaching full remission is one of the strongest predictors of 

relapse and recurrence of depression (30). 

 

Given the prevalence of depression, its course, and the limited treatment resources, 

efforts to lessen the burden of depression are crucial. However, these are hampered 

by a lack of knowledge of who will and who will not get better, whether given any 

treatment or none, irrespective of what treatment they are given, independent of 

treatment, and which of the many treatments available is likely to be most beneficial 

for any given individual (31). These concepts are discussed further below. It is 

noteworthy that not only will approximately 30% of patients not recover despite many 

different treatments trialled (28,29), a further 40% undergo many different treatments 

over a long period of time before they reach recovery, perhaps unnecessarily 

extending their episode of depression and in some cases inflicting unnecessary side-

effects (32). This can be extremely costly for the individual, those supporting them, 

and the healthcare services and systems providing treatment (16). In order to reduce 

the burden of depression it is imperative that we understand more about what 

confers risk for poor treatment outcomes or for disengaging with treatment before an 

adequate dose has been received (33,34). Given the importance of primary care in 

the screening and treatment of adults with depression, determining which factors that 

might be added to assessments in primary care, to improve knowledge of prognosis 

after acute-phase treatment, might have important utility.  

 

Prognosis and Personalized Medicine 
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The term prognosis refers to the “likelihood of future health outcomes in people with 

a given disease or health condition or with particular characteristics” (34, p.1). We 

may be interested in knowing the likely prognosis in a number of contexts. These 

could include “establishing typical prognosis in a broad population, establishing the 

effect of patients’ characteristics on prognosis, and developing a prognostic model 

(often referred to as a clinical prediction rule)” (34, p.1). Prognostic studies can 

identify characteristics or factors that might go into such models or means of 

determining the most likely prognosis for a given individual. In so doing, such studies 

can help make predictions about the likely outcomes if no treatment were taken, if 

one particular type of treatment were taken, irrespective of whatever treatment is 

taken, or independent of the effects of treatment (i.e. controlling for the effects of 

treatments to find factors that are generally indicative of prognosis after accounting 

for the effect of treatment on prognosis) (36).  

 

We might think of these different but similar means of determining prognosis in the 

following way: when no treatment is taken we can understand prognosis in the 

“natural state”, or the “natural course” of depression. This is most informative with 

respect to choices of receiving treatment or not, and may be best studied in 

longitudinal cohorts or general population surveys with longitudinal measurements or 

follow-up appointments (30). However, there are two main problems with this. Firstly, 

presenting to a health professional with a health complaint and providing the 

necessary data to determine prognosis might be considered an intervention in its 

own right, particularly if the professional is empathic (37). So, the “natural state” is 

very difficult to assess in healthcare settings. Knowledge of prognosis for those with 

a particular health condition is most applicable and has greatest utility to those that 

seek treatment for such a condition, so studying wholly non-treated populations may 

not be informative for those that do seek treatment (37). Secondly, there are very 

few general population surveys or longitudinal cohorts that meet the necessary 

conditions to be able to study the association between patient characteristics and 

prognosis independent of the effects of interventions that might influence prognosis 

(whether intentionally as in the case of treatments, or not, as in the case of a visit to 

an empathic medical professional irrespective of treatment). Only five such studies 

could be found that utilise means of continually measuring depressive symptoms in 

order to not miss episodes in between follow-up visits (38–42), this is essential to 
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study prognosis accurately and to understand the “natural course” of depression 

(30). Of those five studies, two involve longitudinal follow-up of RCT patients after 

randomisation has been broken, those RCTs purposefully selected patients thought 

to be at high risk of relapse by virtue of having multiple prior episodes and co-

occurring personality disorders or substance abuse disorders, so they are not 

representative of the majority of depressed patients (39,40). Another of the five 

cohort studies included largely inpatient psychiatric participants with very high levels 

of co-occurring personality disorder, bi-polar disorder, or depression with psychotic 

features (38), another two included a mix of patients with depression and primary 

anxiety disorders (41,42). Crucially, none of those studies enquired about treatment 

on a regular basis with the exception of one that only recorded patient’s weekly 

doses of antidepressants and ECT (38), which was in keeping with their mainly 

inpatient psychiatric sample. This means that there appear to be no cohort studies or 

general population surveys which allow for a thorough investigation of the 

relationships between patient characteristics and prognosis for adults with 

depression independent from the effects of any treatment or other interventions (30).  

  

When the aim is to develop a model or a clinical prediction rule to predict the likely 

prognosis for a new patient, if a choice of treatments is available we do not initially 

know the treatment they will receive or that they want (if any). So, models that 

require treatment to be known when there is more than one treatment to choose 

from may not be as helpful as those that operate irrespective of treatment (43). 

Prognosis irrespective of treatment means ignoring treatment in outcome models 

(43). For such investigations studies where treatment is given are needed, but 

randomisation to one or other type of treatment is not necessary. A common 

alternative in prognostic studies of depression is to hold treatment constant, so the 

question becomes “what is the prognosis for a given individual with a given type of 

treatment” (44). When there is only one treatment type available or one that is 

considered superior to all others, this may be particularly useful, but for the majority 

of depressed patients this is not the case. Understanding prognosis with specific 

treatments might allow us to consider the differential benefit of one type of treatment 

compared to another (44). However, this is a question of treatment-by-person 

interaction; a prescriptive question, and is best answered by prescriptive designs 
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whereby a controlled treatment is superimposed on top of the “natural course”; thus 

giving the most robust test of personalising care (30,45).  

 

As will be discussed below and in subsequent chapters, the focus of the studies 

presented in this thesis was on determining factors that are associated with 

prognosis such that they might inform clinicians of those things that may be routinely 

included in their assessments when patients initially present to them with depression. 

Given that there is considered to be approximate equivalence in the effectiveness of 

the most common types of treatment for depression, particularly for those with 

depression that initially present to a primary care clinician (32,46–48), the focus here 

is on associations between patient characteristics and prognosis independent of 

treatment. Prognosis independent of treatment means controlling for the effects of 

different treatments by adjusting for them in a statistical model. It is therefore best 

assessed where participants are randomised to a number of different types of 

treatment or there are a number of types of treatment delivered to set standards. The 

point of this type of study is to control for, or remove the effects of treatment on 

prognosis. Then, what is left is the association between the potential prognostic 

factor and the prognostic outcome. Basing such studies on pre-treatment patient 

characteristics has the advantage of indicating prognosis prior to a decision about 

which type of treatment to start, and ensuring generalisability at least to the types of 

treatments controlled for. It therefore means that clinicians can be informed of which 

variables might be assessed for in order to inform prognoses for their patients 

regardless of the choice of treatment they or their patients might make. Such studies 

highlight factors that are associated with prognosis in general, so may guide 

clinicians to consider those patient characteristics or experiences that might be 

indicative of poorer outcomes regardless of what treatment they might offer, and 

considerations of additional forms of support that might be required. Such general 

factors may also be the most generalisable across health settings where different 

types of treatment are available (30). Further, this is important because both 

clinicians and patients often want to know this information (49). However, as will 

become clear below, this form of prognosis has been largely overlooked in studies of 

depression.  
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In other areas of medicine such as cardiovascular disease, where physicians can 

gather data on known prognostic factors in their consultations (e.g. blood pressure), 

they are able to use a prognostic algorithm to predict a patient’s risk of suffering a 

cardiovascular event in the next five years (50). This can then help patients and 

clinicians make a joint decision about whether or not to start treatment to reduce the 

risk of such an event. We currently lack robust knowledge of the prognostic factors 

that could be used to build such an algorithm for those with depression (31,33,51). 

Research that identifies general prognostic factors, independent of treatment, might 

contribute to the future development of such an algorithm and aid patients and 

clinicians in considerations of the clinical management of depression. The first step 

is to identify the prognostic factors, as noted above, this can inform the content of 

routine assessments and discussions between clinicians and patients about the 

management of depression. This is separate from the development of a model that 

can most accurately predict any individual patient’s prognosis, for which the best 

method would be to follow recent conventions to develop and validate prediction 

models (52–56). The latter would provide valuable information but such models have 

more modest utility as the interpretation of any individual factor in the models is 

challenging given the complex interactions often fitted. Unless the predictive model 

can be used routinely by clinicians, the ability to use the model to inform prognosis in 

this way is limited (52). This endeavour is also distinct from developing a model 

which can determine which of two treatments might be most likely to benefit an 

individual patient. Such information can only come from prescriptive studies in which 

person-by-treatment interactions are tested (31). Knowledge of the prescriptive 

effects can be very valuable to clinical practice but as noted above, they require the 

narrowing of treatment to just two options, and the proper utility of such models can 

only come from prospective testing and re-calibration of the models to each setting, 

service, or context in which the patients present (31,45).  

 

Overall aim 
 
In light of the above, the overall aim of this thesis is to investigate the factors 

associated with prognosis for adults with depression independent of treatment, in 

primary care. What follows below is a synopsis of the literature reviewed to elaborate 

detailed aims and objectives for the thesis. Some of this literature is outlined in the 
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remainder of this chapter, and greater detail is given in the introduction section of 

each subsequent chapter to provide the rationale for the specific aims of each study 

presented in this thesis. 

 

Developing knowledge of prognostic indicators 
 
As noted above, studying prognosis independent of treatment might require the use 

of randomisation to different treatments. However, the restriction of prognostic 

studies to participants from randomised controlled trials (RCTs) or systematic 

reviews of RCTs has been criticized as some authors argue that RCTs have 

samples that are not representative of patients in naturalistic settings (57–59). This 

then brings in to question the generalisability and utility of findings from such studies 

to inform clinical practice for individual patients (57–59). Findings from RCTs are 

criticised when the studies are conducted on small but representative samples from 

whom findings can be easily generalised, because they include “too few people” 

(57). The same is true when they are conducted with patients fitting highly selective 

inclusion criteria as the samples are deemed “unrepresentative” of many patients 

seen in clinical practice even if the studies have large sample sizes (57). Recruiting a 

greater range of patients by widening the inclusion criteria is argued to be a strength 

of pragmatic RCTs so studies of prognosis independent of treatment might be best 

conducted with such studies (57). However, in order to be more representative 

pragmatic trials are sometimes criticised for having less well-defined eligibility 

criteria, resulting in findings that can also be difficult to generalise and make use of in 

clinical practice, that is unless analyses are conducted on subgroups of patients 

within such trials (57). Subgroup analyses are problematic though as the vast 

majority of RCTs are powered to determine overall treatment effects, thus nearly all 

conceivable subgroup analyses within any trial will be underpowered, giving rise to 

the risk of false negative results (57,58).  

 

Meta-analyses of RCTs have subsumed the single trial as the most powerful way to 

determine treatment effects and improved on the ability to consider heterogeneity of 

effects, though they typically do this at the level of the trials not at the level of 

individuals, so they too are criticised for not delivering results that are generalisable 

to many individuals (58). The most common approach to investigating the reasons 
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for heterogeneity in study-level meta-analyses is by testing interactions between 

treatment effects and potential moderators in subgroups using meta-regressions 

(59). These analyses use a summary statistic (usually the mean) so they can be 

useful in considering effects that apply uniformly across all participants of a given 

RCT. For that reason they are often constrained to process variables such as 

whether or not those delivering treatment were blinded to allocation, or to service 

level variables such as the location of the trial sites. They are however less useful for 

investigating moderators which vary at the level of the individual (such as age or the 

number of treatment sessions attended) (59). As study-level meta-analyses do not 

have individual patient data, meta-regressions therein make the assumption that an 

aggregate value (such as a mean or median of a particular variable of interest) can 

be appropriately assigned to all patients within any given trial, and have been 

criticised for being both inefficient and for introducing additional bias, particularly 

ecological bias (i.e. making inferences about individual patients from aggregate data 

which may not be correct) (60).  

 

In order to more appropriately investigate factors that vary at the level of the 

individual patient (e.g. symptom data), the preferred method is to conduct analyses 

using the individual patient data (IPD) from each trial that makes up the meta-

analysis (46,59). IPD datasets do not suffer from ecological biases and are typically 

thought to be equipped to reduce other sources of bias such as those related to 

selective reporting in trials, and to missing data (61–63). IPD datasets also have 

greater power to conduct subgroup analyses and investigate interactions which 

study-level meta-analyses and individual trials are often underpowered to conduct 

(57,64), and can be used to investigate the concurrent contribution of multiple 

potential prognostic factors that differ at the level of the individual (57,64). 

 

Current knowledge of prognostic factors in depression 
  
One difficulty in better understanding prognostic factors for depressed adults is that 

there have been apparent inconsistencies in the findings of different RCTs and 

systematic reviews of RCTs, with subsequent uncertainty about what factors are 

associated with prognosis (51,65). To better understand the breadth of such findings, 

literature searches were conducted to identify systematic reviews or meta-analyses 
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(whether study-level or IPD) that investigated baseline patient-level factors 

associated with prognosis for adults with depression. Searches were run on the 

Cochrane Database of Systematic Reviews, the Prospero Register of Systematic 

Reviews, Embase, and Medline. Details of the search terms and results from the 

searches can be found in Appendix 1 Table 1.1. Across the databases 632 articles 

remained after removing duplicates, 71 of these were somewhat relevant to the aim 

of this thesis and were read in full, from which 29 were directly relevant as they 

identified patient characteristics associated with prognosis for adults with depression. 

These 29 studies are summarised in Table 1.1.  

 

As can be seen in Table 1.1 none of the studies investigated factors associated with 

prognosis independent of a range of treatments, 22 assessed response to particular 

treatments, six were studies of the “natural course” of depression (although three of 

these included analyses irrespective of treatment, whether intentionally or not), and 

one aimed to assess prognosis irrespective of treatment. What follows is a narrative 

review of these 29 studies.    

  



Table 1.1. Review of systematic reviews, meta-analyses and IPD studies that report on the associations between patient characteristics and prognosis. 

Articl
e 

Study 
Type 

Studies 
searched for 

Number of studies 
of depression (K 
for meta) and 
sample size (N for 
meta)* 

Sample, 
Setting, 
Recruitment 

Type of 
Prognosis 
Studied 

Baseline Patient 
Prognostic Factors 
Assessed 

Main findings regarding prognostic 
factors 

Limitations for assessing factors 
associated with prognosis 

Noma 
et al., 
2019 
(66) 

Not 
Systema
tic 
Review 
but used 
IPD 

Placebo-
controlled 
RCTs 
conducted in 
Japan  

K=7(7) 
N=2803(2803) 

Unclear Response to a 
particular 
treatment 
(antidepressants
), prescriptive 
test of 
interaction 

Depressive symptom 
severity, duration of 
episode, number of past 
episodes, age, gender, 
and age at onset 

Depressive symptom severity was 
associated with outcome both in 
antidepressant and placebo groups, duration 
was only associated with outcome in the 
antidepressant group, age, age at onset, and 
gender were only associated with outcome 
in the placebo group. No association 
between having 3 or more past episodes 
and prognosis in either treatment condition. 
Reviewers rated risk of attrition bias as low 
in 5 studies and unclear in 2 studies. 
 

Different outcome measures were 
converted via a cross-walk. Two-stage 
meta-analysis adjusted for treatment but 
no assessment of heterogeneity making 
results difficult to interpret. Did not adjust 
for baseline depressive symptom severity 
in analyses of other prognostic variables. 

Marwo
od et 
al., 
2018 
(67) 

Study-
level 
meta-
analysis 

Neuroimaging 
studies of 
patients with 
depression or 
anxiety 

K=4(2) 
N=86(33) 

Unclear setting; 
Sample: adults 
with depression 
or anxiety 
scanned before 
starting 
treatment 
 

Prognosis 
irrespective of 
treatment 

Connectivity in neural 
regions 

Too few studies to assess disorder specific 
effects or make appropriate comparisons 
between them. Greater activation of the right 
cuneus cortex at baseline was associated 
with greater symptomatic improvement 
across disorders 

Very limited by small sample size and 
small number of studies, particularly of 
depression. Heterogeneity could not be 
interpreted. No consideration of attrition. 
No adjustment for baseline depressive 
symptom severity. 

Wang 
et al., 
2018 
(68) 
 

Systema
tic 
Review 

longitudinal 
studies 

K=23(N/A) 
N= N/S 

Unclear Natural course Loneliness, social 
support 

20 studies of depression assessed 
depressive symptoms at endpoint: lower 
social support at baseline was associated 
with higher depressive symptoms at end-
point, likewise with higher self-rated 
loneliness and outcome (in one study) 

No quantitative synthesis, uncertainty of 
sample size, setting and measures used to 
determine outcomes in the studies 
qualitatively synthesised. Findings are 
therefore hard to interpret and 
associations were most often not adjusted 
for any treatment. Only 9 studies adjusted 
for baseline depressive symptoms though 
findings were still significant in those 
studies. Attrition rate was unclear in 5 
studies and was above 20% in 11 studies.  
 

Haq et 
al., 
2015 
(69) 

Study-
level 
meta-
analysis 

Studies of 
ECT published 
since 1980 

K=51(7 to 32) 
N= N/S (702 to 
1175) 

Unclear Response to a 
particular 
treatment (ECT) 

Depressive symptom 
severity, duration of 
depression, history of 
treatment with 
antidepressants, age at 
onset, age, gender 

Shorter durations of depression (7 studies, 
n=702) were associated with better 
response to ECT, history of failure to 
respond to antidepressants (11 studies, 
n=1175) was associated with worse 
prognosis. Age was weakly associated with 
response but there was considerable 
heterogeneity. Bipolar diagnosis, sex, age at 
onset, and number of previous episodes 
were not significant predictors. Association 
of depressive symptom severity and 
response to ECT was inconclusive due to 
high heterogeneity.  
 

Some analyses limited to small number of 
studies, no weighting for different types of 
study or sensitivity analyses excluding 
studies with patients with bi-polar or 
psychotic depressions making 
heterogeneity hard to interpret. No 
assessment of study attrition. Did not 
adjust for baseline depressive symptom 
severity in analyses of other prognostic 
variables. 

Johns
en & 
Fribor
g, 

Study-
level 
meta-
analysis 

Empirical 
studies of CBT 
including 
RCTs, non-

K=70(70) 
N=2426(2426) 

Unclear Response to a 
particular 
treatment (CBT), 
interactions with 

Depressive symptom 
severity, age and gender  

Age was not related to variation in treatment 
effects but gender was (studies of women 
only had higher effect sizes). The number of 
comorbid diagnoses was not related to 

No differential weighting or sensitivity 
analyses treating the different types of 
studies differently. Combination of BDI-I 
and BDI-II scores may have introduced 
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2015 
(70) 

randomised 
studies, 
uncontrolled 
studies, and 
clinical field 
studies. 

time/publication 
year were also 
tested 

outcomes. The severity of the depressive 
diagnosis was not associated with outcomes 
but lower effect sizes were found in studies 
of mild depression. There were no significant 
interactions between patient-level 
characteristics and publication year. 

bias particularly to assessment of temporal 
effects. Recovery was also defined 
differently across studies making 
heterogeneity hard to interpret. No 
assessment of study attrition. Did not 
adjust for baseline depressive symptom 
severity in analyses of other prognostic 
variables. 

Sugar
man et 
al., 
2014 
(71) 

Study-
level 
meta-
analysis 

Industry 
sponsored 
placebo-
controlled 
RCTs of 
Paroxetine 
registered with 
FDA for 
Depression or 
Anxiety 
 

K=27(27) 
N=4986(4986) 

Unclear Response to a 
particular 
treatment 
(antidepressants
), prescriptive 
test of 
interaction 

Depressive symptom 
severity 

Higher baseline symptom severity was 
associated with smaller pre-post effect sizes 
in both Paroxetine and placebo groups, 
there was no significant treatment type by 
severity interaction though. 

Included one study of adolescents and two 
of geriatric populations. Average 
depression severity ranged from severe to 
very severe in all studies. Heterogeneity 
relatively high in both drug and placebo 
groups. No assessment of study attrition. 

Dodd 
et al., 
2014 
(72) 

IPD Industry 
sponsored 
placebo-
controlled 
RCTs of 
Duloxetine 

K=12(12) 
N=4987(4987) 

Unclear Response to a 
particular 
treatment 
(antidepressants
) 

Depressive symptom 
severity, duration of 
episode, number of past 
depressive episodes, 
age at onset, age, 
gender, ethnicity and 
body mass index) 

Age was the strongest predictor of response 
to placebo, followed by duration of 
depression. Depressive symptom severity 
and anxiety symptom severity were among 
the top predictors of remission with 
Duloxetine and with SSRIs but not as 
strongly as age was for placebo. Number of 
past episodes, gender, and ethnicity were 
less important in all models, age at onset 
was moderately important in the model of 
remission with SSRIs but not the placebo or 
Duloxetine models. 
 

Treated data as a single cohort pooling 
effects for each treatment across studies 
without adjusting for between study 
factors; no adjustment for study or random 
effects for study fitted, and no assessment 
of heterogeneity. No fully held-out test 
data, validation was internal only and did 
not involve cross-folding training data. 
Unclear methods of variable selection as 
separate from process of model building, 
also unclear on sensitivity analyses and 
model stability checks. AUC was only 
metric of model performance and not other 
important measures such as Brier scores, 
deviance, log-loss or others. Also no 
assessment of study attrition. 
 

Steine
rt et 
al., 
2014 
(73) 

Systema
tic 
Review 

Naturalistic 
cohort studies 
with at least 3 
year follow-up 

K=12(N/A) 
N=4009(N/A) 

Community or 
general practice 
identified cases 

Natural course 
and prognosis 
irrespective of 
treatment 

Depressive symptom 
severity, previous 
episodes, comorbidities, 
diagnoses/subtypes of 
depression, social 
support, life events, 
childhood maltreatment, 
age of onset, 
educational attainment, 
and SES. 

Owning a home and social support after a 
negative life-event were associated with 
recovery. Physical and sexual abuse in 
childhood as well as adult emotional abuse 
were associated with a lack of recovery, as 
was a personal or family history of 
depression. Personal history of depression 
(2 studies), onset age (1 study), dysthymia 
and double depression (1 study), baseline 
severity of depression (4 studies), and 
comorbidity (2 studies: anxiety disorder and 
personality disorders associated with long-
term course in one study, personality 
disorders in the other study) were associated 
with poorer prognoses. Factors associated 
with a more favourable course were rare and 
only pointed out possible worthwhile future 
approaches. They comprised social support 

Mix of effects for recurrence, long-term 
course, treatment outcomes etc, difficult to 
isolate effect to prognosis after treatment. 
Range of sample sizes with no weighting 
of effects (range from n=33 to n=1996). 
Authors stated that attrition was not 
consistently reported and varied 
considerably across the reviewed studies. 
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(1 study), a higher social and educational 
status (2 studies) as well as a higher onset 
age (1 study). 
 

Dodd 
et al., 
2013 
(74) 
 

IPD Industry 
sponsored 
Phase III and 
IV RCTs of 
Duloxetine 
 

K=15(15) 
N=5627(5627) 

Unclear Response to a 
particular 
treatment 
(antidepressants
), 

Number of previous 
episodes 

No main effect was found for the number of 
previous episodes, comparing three or more 
to less than three, and none to at least one. 

Analyses were conducted with data 
treated as a cohort, no weighting or 
adjustment for study and no assessment 
of heterogeneity. No assessment of study 
attrition/ 

Kamp
man & 
Pouta
nen, 
2011 
(75) 

Systema
tic 
Review 
and 
study-
level 
meta-
analysis 
 

studies 
published 
1991-2010 
that used the 
temperament 
and character 
inventory 

K=10(10) 
N=938(938) 

Non depressed 
adult community 
samples, some 
young adults, 
some specific 
populations e.g. 
school teachers 

Natural course; 
prognosis 
irrespective of 
treatment 

Types of temperament 
including harm-
avoidance, reward 
dependence, novelty 
seeking, persistence, 
self-directedness, 
cooperativeness, and 
self-transcendence. 

Harm avoidance temperament was 
associated with prognosis in clinical 
samples, others were not. 

Mixture of clinical and non-clinical 
samples, some very small studies included 
(e.g. n=35). Used fixed not random effects 
models. Mixing of endpoints (from 6 weeks 
to 2-years) in same meta-analyses and no 
harmonisation across different measures. 
Makes sources of heterogeneity hard to 
interpret and main findings difficult to 
interpret too. 
 

Fourni
er et 
al., 
2010 
(76) 
 

IPD placebo-
controlled 
RCTs  

K=6(6) 
N=718(718) 

Outpatients Response to a 
particular 
treatment 
(antidepressants
), prescriptive 
test of 
interaction 

Depressive symptom 
severity,  

Baseline depressive symptom severity was 
associated with prognosis within those that 
received antidepressants and those that 
received placebo, there was also a 
significant interaction so higher severity 
patients responded better to antidepressants 
than placebo. Significant interaction between 
baseline depressive symptom severity and 
attrition. 
 

Tests of interaction without within study 
step (falling foul of Fisher et al., 2017 
guidelines) only 6 out of 23 eligible studies 
were included and no use of study-level 
data from the remaining 17 to consider 
effects. No control for missing data. Study 
attrition was high in 2 studies, particularly 
in the medication arm of one small study 
(34%). 
 

Bower 
et al., 
2013 
(77) 
 

IPD RCTs reported 
since 2000 
with n>50 

K=16(16) 
N=2470(2470) 

Community or 
primary care 
settings, 
included patients 
with depression 
and also those 
with mixed 
anxiety and 
depressive 
disorder 
 

Response to a 
particular 
treatments (low 
intensity CBT), 
prescriptive test 
of interaction 

Depressive symptom 
severity 

Depressive symptom severity was related to 
outcome both with LI CBT and controls, 
there was moderation by severity so LICBT 
patients experienced better outcomes as 
severity increased vs control patients. 

Only 55% of eligible studies/57% of 
eligible patients included so a number of 
potential biases may have affected results. 
Results may not be generalisable to 
patients diagnosed with depression due to 
more lenient inclusion criteria. Differential 
dropout rates between interventions could 
have led to systematic bias in moderator 
analysis. Used a cross-walk for BDI to 
CORE-OM or vice versa. Attrition 
assessed but not reported for each study. 
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Chekr
oud et 
al., 
2016 
(44) 

Not 
Systema
tic 
Review 
but used 
IPD 

N/A 
convenience 
sample 

K=3(3) 
N=4326(2234) 

Primary care 
and psychiatric 
outpatient 

Response to a 
particular 
treatments 
(antidepressants
), model built 
with one 
treatment tested 
in other 
treatments 
without test of 
interaction 

All baseline variables 
available. Top 25 used 
in final predictive models 
included: depressive 
symptom severity, 
history of antidepressant 
medication, history of 
prior episodes, comorbid 
anxiety symptoms, 
comorbid panic attacks, 
race/ethnicity, 
employment status and 
years of education. 
 

Depressive symptom severity, employment 
status and years of education were among 
the top predictors of outcomes. Comorbid 
anxiety, history of antidepressant medication 
(Sertraline) and race/ethnicity also 
associated with outcome.  

Convenience sample of data, machine 
learning model used to find significant 
predictors but direction of effects difficult to 
determine with complex model. No details 
on the studies that would have been 
eligible but that were not included, no 
assessment of heterogeneity is provided 
and difficult interpreting reasons for 
differential model performance across 
study groups. Study attrition not assessed 
although last observation carried forward 
analysis for STAR*D participants is 
provided. 

Weitz 
et al., 
2015 
(78) 
 

IPD RCTs that 
randomised to 
CBT vs 
antidepressant
s 

K=16(16) 
N=1700(1700) 

Not inpatients, 
otherwise fairly 
unclear. 3 
studies included 
specific 
populations 
(patients with 
multiple 
sclerosis, 
women with low 
incomes, and 
women with 
infertility 
problems) 
 

Response to a 
particular 
treatments (CBT 
and 
Antidepressants)
, with 
prescriptive test 
of interaction 

Depressive symptom 
severity  

Depressive symptom severity was 
associated with continuous symptom 
outcomes independent of treatment group, 
but not to response (50% reduction in 
symptoms) outcome, and no evidence was 
found for differential effect of CBT vs 
antidepressants. 

Imputation conducted across the whole 
sample not within each study first. Used 1-
stage meta-analyses with multi-level 
effects with individual effects on one level 
and study level effects at another level of 
the model. 1/3 of eligible studies did not 
provide data. Attrition is not assessed, risk 
of bias due to lack of intention-to-treat 
(ITT) analysis in studies is reported; four 
studies did not use an ITT but attrition 
rates are not reported in the review. 

Karyot
aki et 
al., 
2017 
(79) 
 

IPD RCTs of 
internet guided 
low-intensity 
CBT 

K=13(13) 
N=3876(3876) 

7 of 13 recruited 
community 
participants - 
others unclear 

Response to a 
particular 
treatment 
(internet based 
self-guided 
CBT), with 
prescriptive test 
of interaction 

Depressive symptom 
severity, comorbid 
anxiety, age, sex, 
educational level, 
relationship status, 
employment status 

Depressive symptom severity was 
associated with outcomes but no moderation 
by severity was found. None of the other 
factors were associated with outcomes but 
adherence moderated outcome between 
iCBT and controls. Analyses controlled for 
baseline depressive symptom severity.  

A mix of 1-stage and 2-stage meta-
analyses and of IPD and study-level 
analyses, which is perhaps unnecessary. 
Study focussed on moderation rather than 
prognostic effects, and had moderate to 
high heterogeneity which could not be well 
explained. Most were community samples 
rather than patient samples so 
generalisability to clinical settings/treated 
patients is limited. All studies reported as 
low risk of bias in all domain but study 
attrition not reported.  
 

Driess
en et 
al., 
2010 
(80) 
 

Study-
level 
meta-
analysis 

RCTs K=132(16) 
N=10134(N/S) 

Outpatients Response to 
particular 
treatment 
(psychological 
therapies), 
prescriptive test 
of interaction 
 

Depressive symptom 
severity 

No evidence that pre-treatment severity 
predicted response to psychological 
treatment vs control condition; in a subset of 
studies with within study severity findings 
reported, psychological therapy was more 
effective with higher levels of severity 

Findings are from meta-regression using 
mean severity as predictor of response 
and use prescriptive design to test 
treatment-type by severity interaction, 
could be considered to fall foul of 
appropriate tests of interactions in meta-
analyses as per Fisher et al., 2017. Study 
attrition rates not reported. 
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Nakab
ayashi 
et al., 
2018 
(81) 

IPD Placebo-
controlled 
RCTs  
submitted to 
pharmaceutica
ls and medical 
devise agency 
in Japan.  

K=5(5) 
N=1898(1898) 

Adults with MDD 
and no 
comorbidities, 2 
studies excluded 
patients with 
treatment 
resistant 
depression. All 
patients were 
Japanese in 4 
studies, and 
Japanese or 
Korean in 1 
study. 
 

Response to 
particular 
treatment 
(antidepressants
), prescriptive 
test of 
interaction 

Depressive symptom 
severity, history of 
antidepressant 
medication, age  

Baseline depressive symptom severity was 
associated with prognosis within those that 
received antidepressants and those that 
received placebo. History of antidepressant 
medication and age were associated with 
response to antidepressants but not 
placebo, gender was not associated with 
response to either antidepressants or 
placebo. Age, and a history of past 
antidepressant medication moderated the 
effect of antidepressants compared to 
placebos. 

Regression analyses performed one-step 
without effects calculated within trial or 
adjusted for allocation within each trial, 
and interactions were tested across 
studies treating data like a cohort (not 
following recommendations of Fisher et al., 
2017). Dropout rates for the included 
studies were around 10-15 % for all 
conditions though in one study they were 
above 20% in each arm. No adjustments 
were made for baseline severity in 
assessment of other prognostic variables. 

Gariep
y et 
al., 
2016 
(82) 

Systema
tic 
Review 
and 
study-
level 
meta-
analysis 

Observational 
general 
population 
studies in 
"western 
countries" 

K=36(36) 
N= N/S 

General 
population  

Natural course Social support Most studies reported associations between 
social support and protection from 
depression, most evidence for emotional 
support followed by instrumental support.  

Not treatment seeking sample. 31 studies 
included were of children or adolescents, 
33 were of older adults. Most studies were 
cross-sectional (28 of 36 in general adult 
age group) so cannot rule out reverse 
causality. Only 5 studies rated high quality. 
Combined estimates from adjusted models 
in included studies so estimates adjusted 
for different variables making interpretation 
of heterogeneity complex. Nearly all 
studies used different social support 
measures, only 1/3 used previously 
validated measures, so comparisons 
complicated. No assessment of attrition. 
 

Schoe
maker 
et al., 
2018 
(51) 

Meta-
review 
with 
Qualitati
ve 
Synthesi
s 

SRs and 
study-level 
meta-analyses 
of placebo 
controlled 
RCTs 

K=58(N/A) 
N= N/S 

Unclear Response to 
particular 
treatment 
(placebo) 

Depressive symptom 
severity, duration of 
illness, duration of 
episode, comorbid 
anxiety, comorbid health 
problems, age, gender, 
race/ethnicity, body 
mass index, trial design 
factors 

Very weak evidence for a decrease in 
response to placebos with: 1) increased 
baseline severity, 2) increased duration of 
illness, 3) increased duration of current 
episode, 4) comorbid anxiety/somatization. 
Strong evidence for absence of effect on 
placebo response for age and very strong 
evidence for same with sex. Weak evidence 
of absence of effect of race/ethnicity and 
comorbid physical health conditions, very 
weak evidence for absence of effect of 
concomitant medication.  
 

Overlap in RCTs included in the review. 
Evidence for positive or negative 
associations all weak or very weak. 
Results regarding symptom severity come 
from 3 narrative meta-reviews of meta-
analyses with 2 finding a weak effect and 
one finding no effect. No assessment of 
attrition within the reviewed reviews or 
primary studies. 

Paykel
, 1994 
(83) 
 

Review, 
unclear 
if 
systema
tics 

Unclear K=29 
N=N/S 

Some 
outpatients, 
some general 
population, 
some psychiatric 
patients, 
generally 
unclear. 

Natural course, 
and Irrespective 
of Treatment 

Life events Some evidence that those with life events 
prior to starting treatment might have poorer 
prognosis than those without life events.  

Methods are somewhat unclear. In 
narrative review some studies showed 
effects and are compared to studies of 
prognosis in a different context, different 
setting and with very different samples 
making interpretation difficult. No 
quantitative synthesis and no comments 
on heterogeneity of findings, control for 
other factors, or reverse causality. No 
assessment of attrition.  
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Carter 
et al., 
2012 
(84) 

Systema
tic 
Review 

Studies 
published 
1998-2008; 
adults, any 
study type, 
n>50.  

K=76(N/A) 
N=Unclear(N/A) 

Unclear Response to 
particular 
treatment 
(antidepressants
) 

Socio-demographics 
(age, gender, 
race/ethnicity, marital 
status, and SES), 
Clinical (depressive 
symptom severity, 
frequency and duration, 
comorbid anxiety, 
comorbid pain, other 
comorbidities, substance 
abuse), and Social 
support 

Strong evidence for: baseline severity (14 
studies); duration of depression (3 studies); 
social support (4 studies), SES (4 studies); 
comorbid pain (4 studies). Good evidence 
for prognostic associations with: age (10 
studies) age at onset (3 studies), gender (9 
studies), marital status (4 studies), comorbid 
anxiety (7 studies), other comorbidities (6 
studies). Some evidence for associations 
with: marital status (4 studies); number of 
past episodes (1 study) and substance 
abuse (1 study). Age (3 studies) and gender 
(1 study) were not associated with attrition. 
Ethnicity was associated with attrition (1 
study) – Caucasians were less likely to 
dropout than non-Caucasians.  
 

Mixture of reviews and primary studies, 
some double counting of effects. Effects of 
several factors claimed to have strong 
evidence later stated as inconclusive, 
particularly age and gender. Considerable 
heterogeneity, unclear of weighting in 
decisions about what counts as "strong 
evidence" vs "good evidence" etc. No 
harmonisation of data so mixed a number 
of different subtypes of anxiety, or 
comorbidities, of SES factors, and 
combined frequency of depressive 
episodes with duration of depression at 
baseline, hampering interpretation. 
 

Sockol
, 2018 
(85) 

Systema
tic 
review 
and 
study-
level 
meta-
analysis 
 

Studies of IPT 
in perinatal 
women, 
including 
RCTs, quasi-
randomised 
trials, and 
open trials. 

K=17(17) 
N=790(790) 

Unclear Response to a 
particular 
treatment (IPT), 
prescriptive test 
of interaction 

Depressive symptom 
severity, age, marital 
status, ethnicity 

As the proportion of study participants that 
were married was increased the effect size 
of IPT on depressive symptoms increased. 
The converse was found when the 
proportion of 'minority' patients increased. 
Higher depressive symptom severity was 
associated with larger effect sizes when 
measuring change in symptoms pre-post 
treatment. Higher maternal age was 
associated with smaller effect sizes. 

Of the 17 studies most had very small 
samples (e.g. n=6, 11, 11, 12, 13, 17, 18, 
23, 32, 42, 48, 50, 50, 53). Main results 
regarding prognostic indicators had very 
high heterogeneity affecting interpretability 
of the results. Attrition ranged from 0-56% 
in studies, with a mean of 16%. No 
adjustments for baseline depressive 
symptom severity for other prognostic 
variables. 

Cuijpe
rs et 
al., 
2018 
(86) 

Study-
level 
meta-
analysis 

RCTs 
psychological 
treatments 
with any 
comparator. 
Acute 
treatment 
studies not 
relapse 
prevention. 

K=256(256)  
N=Unclear 

Unclear Response to a 
particular 
treatment 
(Psychological 
therapy), 
prescriptive test 
of interaction 

Age, gender, ethnicity, 
depressive diagnosis 
(e.g. chronic, 
subthreshold) 

Studies in students had higher effect sizes 
than studies of older adults. Studies of adults 
with general medical disorders had lower 
effect sizes than other studies. No difference 
in effect sizes based on gender, ethnicity, or 
severity of diagnosis. 

Prognostic factors not tested specifically in 
the studies, meta-regression used to test 
differences where studies were of one 
particularly population subtype (e.g. 
students) and compared to another 
subtype (e.g. older adults). Generally high 
levels of heterogeneity. Attrition per study 
was not reported in the review but 50% of 
studies did not use an intention-to-treat 
analysis.  

Criste
a et 
al., 
2019 
(87) 

Systema
tic 
review 
and 
study-
level 
meta-
analysis 

RCTs of 
psychological 
therapy with 
biological 
markers 
measures pre-
treatment 

K=8(1 to 2) 
N=Unclear 

Unclear setting; 
Mostly adults 
with MDD but 
some with other 
mood disorders 
or just 
depressive 
symptoms, most 
studies in 
populations with 
somatic 
diseases 

Response to a 
particular 
treatment 
(Psychological 
therapy), 
prescriptive test 
of interaction 

Biomarkers - functional 
connectivity, brain 
metabolism and genetic 
polymorphisms. Others 
were examined but not 
as prognostic factors 

One study found that functional connectivity 
between the subgenual cortex and 
prefrontal, insula and midbrain regions was 
associated with outcomes from CBT and 
antidepressants (Duloxetine, Escitalopram). 
Another study showed brain metabolism in 6 
regions, most notably the right anterior 
insula was associated with outcome from 
CBT and Escitalopram. A third study found 
that those responding to CBT vs Venlafaxine 
showed increased metabolism in the inferior 
temporal cortex, and decreased metabolism 
in the posterior cingulate. No interaction 
effect was found between treatment and 
serotonin inhibitor polymorphisms. A study of 
the brain-derived neurotrophic factor 
polymorphism reported no prognostic or 

Very few studies of prognostic association 
between biomarkers and outcome. Very 
difficult to interpret sources of 
heterogeneity and generalisability of 
findings questionable. Also overall 10 
studies were rated as high risk of bias. 2 
studies had high risk of bias due to 
incomplete data. Specific attrition rates 
were not reported in the review. 
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prescriptive association for the genotype 
under study although an interaction was 
found between the genotype and childhood 
adversity which was associated with 
prognosis across randomised groups. 
 

Ebrahi
m et 
al., 
2012 
(88) 

IPD RCTs of CBT 
vs no 
treatment, 
usual care, or 
minimal 
treatment, that 
had disability 
benefit status 
as inclusion 
criterion 

K=8(2) N=1502(227) Unclear Response to a 
particular 
treatment (CBT) 

Disability benefit status Tentative suggestion that effect size may 
have been higher in patients in receipt of 
disability benefit compared to those not in 
receipt of such benefits. 

Most studies did not provide IPD. Only 34 
people had exposure of interest in IPD, so 
difficult to interpret results. No adjustment 
for baseline depressive symptom severity. 
Attrition ranged from 4%-40% across the 
studies. No adjustment for baseline 
depressive symptom severity. 

Lin et 
al., 
2019 
(89) 

Systema
tic 
review 
and 
study-
level 
meta-
analysis 

Studies of 
Venlafaxine 
with measures 
of CYP2D6 
metaboliser 
status and 
pharmacokinet
ic outcomes 

K=14(1 to 3), 
N=1035(12 to 571) 

Included studies 
of healthy 
volunteers (K=5) 
as well as 
depressed 
samples (K=9). 
Settings unclear. 

Response to a 
particular 
treatment 
(Venlafaxine) 

Phenotypes of CYP2D6 
gene 

CYP2D6 phenotypes were not associated 
with response to Venlafaxine. 

No control for type of study (health 
volunteers or patients) and majority of 
studies had very small sample sizes (e.g. 
12, 14, 20); one study with more 
participants than 12 of the others 
combined, and most of the meta-analyses 
had only two or three studies so 
heterogeneity hard to interpret. 9 studies 
reported to not have clear reporting of 
attrition rates or gave no reasons for 
attrition.  

Kloibe
r et al., 
2013 
(90) 

Not SR 
but used 
IPD 

N/A 
convenience 
sample 

K=3(3), 
N=2256(2256) 

338 inpatients 
and 346 controls 
from the Munich 
Antidepressant 
Response 
Signature 
project, a case-
control study. 
Also 672 
patients from 
GENDEP and 
980 from 
STAR*D 
 

Response to a 
particular 
treatment 
(antidepressants
) 

In meta-analysis only 
polymorphisms of leptin 
gene, in single study 
also leptin mRNA 
expression and leptin 
serum levels. 

In the meta-analyses no significant 
associations were found between 
polymorphisms of the leptin gene and 
antidepressant treatment outcomes. Such 
associations were found in the exploration 
and replication samples from MARS (single 
study). In the single study (MARS) lower 
leptin serum levels and reduced leptin 
mRNA expression were associated with 
poorer treatment outcomes independent of 
leptin genotype. 

Only three studies included in convenience 
sample with no statement on the number 
of other studies that might have been 
eligible but were not approached for IPD. 
No details on the methods of meta-
analysis or statements about 
heterogeneity are provided. No 
assessment of study attrition. No 
adjustment for baseline depressive 
symptom severity. 

Morris 
et al., 
2009 
(91) 

Systema
tic 
review 

Prospective 
studies 
measuring the 
relationship 
between 
positive and 
negative 
emotionality 
and course of 
MDD 

K=6 to 22(N/A), 
N=245 to 3553(N/A) 

Adults aged 18-
65 diagnosed 
with MDD. 
Setting unclear 

Natural course State and trait levels of 
negative and positive 
emotionality 

Lower levels of positive emotionality were 
associated with poorer MDD course. Lower 
levels of state negative emotionality and 
higher levels of trait negative emotionality 
were associated with poorer MDD course. 
The associations in individual studies 
assessed were often present after controlling 
for baseline depressive symptom severity. 

For state analyses combined a variety of 
ways or measuring emotionality (e.g. heart 
rate, skin conductance and self-report) and 
different measures of depression and 
different time intervals all in the same 
analysis. This makes interpretation and 
understanding sources of heterogeneity 
very difficult. Similar issues for trait 
analyses: combining resting EEG 
asymmetry with extraversion measures, 
combining treatment response with 
diagnostic status and relapse, at intervals 
of 2-36 months.  Also combined some 
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studies which included treatment with 
those in non-treated samples (some 
combined prognosis irrespective of 
treatment with natural state). No 
assessment of attrition or control for 
baseline depressive symptom severity. 
 

Iovien
o et 
al., 
2011 
(92) 

Study-
level 
meta-
analysis 

Placebo 
controlled-
RCTs of 
antidepressant
s in patients 
with co-morbid 
long-term 
health 
conditions 

K=212(190) without 
Axis-III inclusion 
criteria & 29(25) with 
Axis-III inclusion 
criteria 
N=46900(46900) 
without Axis-III &  
2338(unclear) with 
Axis-III 

Unclear Response to a 
particular 
treatment 
(antidepressants
) 

Comorbid long-term 
health conditions (“Axis-
III” disorders in DSM) 

Studies which specifically selected patients 
with Axis-III disorders comorbid to MDD had 
higher response rates to antidepressants 
compared to studies that did not use Axis-III 
comorbidity as a selection criteria. There 
was a non-significant trend towards the 
same effect in those randomised to pill 
placebos. Analyses adjusted for baseline 
symptom severity. 

All included studies were efficacy trials so 
results may not be generalisable to wider 
MDD population. Combining results across 
studies with very different 
inclusion/exclusion criteria may make 
inferences invalid, and although studies for 
comparison did not have Axis-III conditions 
as an inclusion criterion it is not known 
what proportion of their participants had 
Axis-III conditions. No assessment of 
study attrition. 

* Note numbers do not correspond to total numbers of studies and participants assessed overall in each study, instead they represent numbers of studies (k) and participants (n) of relevance to this review. 

 



Depressive symptom severity 
The factor most commonly assessed for an association with prognosis in the 29 

reviewed studies was baseline depressive symptom severity (16 studies). Findings 

across these studies were mixed although the majority reported some level of 

prognostic association between symptom severity and outcome (13 studies), one 

study found it to be inconclusive, and two studies found no effect of symptom 

severity. Further, most studies that assessed a prescriptive effect, i.e. moderation of 

response to one compared to another type of treatment by baseline symptom 

severity (10 studies) found no evidence for such an interaction effect (8 studies).  

 

Considering these studies in greater detail, all but two of the study-level systematic 

reviews identified in the searches found depressive symptom severity to be 

associated with prognosis, however the direction and size of the effect was not 

consistent across the reviews (80).  

 

1) A study-level meta-analysis of 132 trials of psychotherapy including 10,134 

patients found that baseline depressive symptom severity was strongly 

associated with treatment outcomes. However, this was only conducted on 

a subgroup of 16 studies, some with small samples and those conducted 

with different patient populations (e.g. working age adults, older adults 

only, those recruited in clinical settings and those not receiving treatment 

in community settings) bringing in to question both the ability to interpret 

heterogeneity in the analyses and the generalisability of the findings.  

 

2) A second study-level meta-analysis of 17 studies of Interpersonal 

Psychotherapy (IPT) with perinatal women reported that higher depressive 

symptom severity at baseline was associated with larger overall effect 

sizes (85). However, there was very high heterogeneity and again most 

studies had very small samples (n<50) making it difficult to interpret the 

reasons for and meaning of the heterogeneity.  

 

3) A third study-level meta-analysis, this one of 32 ECT studies, found no 

conclusive evidence regarding the association between symptom severity 

and outcome due to high levels of heterogeneity (69). However, there was 
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no differential weighting or sensitivity analyses presented to allow for the 

fact that some studies were randomised and others were not, or that some 

were studies of adults with bi-polar disorder or depression with psychotic 

features, while others were studies of MDD. It is noteworthy too that the 

variation in levels of severity in the studies of ECT was lower than would 

be expected to be the case for most patients with depression, certainly 

patients treated in primary care, and was lower than in other studies that 

have found evidence for such an association.  

 

4) A fourth review of 70 CBT studies (of randomised and non-randomised 

designs) reported that the severity of depressive symptoms was not 

associated with outcomes, although lower effect sizes were reported in 

studies of mild depression (70). This study used different definitions of 

recovery in the same analyses and combined studies with different 

versions of the same symptom measure, again making it difficult to 

interpret sources of heterogeneity.  

 

5) A fifth review investigated effects in 27 RCTs of Paroxetine conducted by 

pharmaceutical companies, and found that higher baseline severity was 

associated with smaller effect sizes in both the drug and placebo groups 

(71). However, this included one study of adolescents and two of geriatric 

samples, and the average levels of depressive symptom severity were 

severe to very severe in all studies, limiting the variance of severity.  

 

6) One study-level review assessed the “natural course” of depression in 

cohort studies, three primary studies reported positive associations 

between depressive symptom severity and poorer prognoses (73), there 

was a mix of outcome variables (including recurrence, “natural course”, 

and treatment outcomes) making the interpretation of the results difficult.  

 

7) A meta-review of 58 systematic reviews found very weak evidence for an 

association between depressive symptom severity and response to pill 

placebos (51). The results regarding symptom severity came from three 

narrative meta-reviews of meta-analyses with two studies finding a weak 
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effect and one finding no effect, and no adjustment for the reviews 

including the same primary studies. For further details see Table 1.1.  

 

The greatest limitation to these reviews in regards to investigating associations 

between patient characteristics and prognosis is perhaps that they were limited to 

group level analyses of factors shared across primary studies. So, they were 

assessing whether studies that had different mean levels of baseline symptoms had 

different effect sizes for the treatment of interest (or the association with depressive 

symptoms at a particular time point in groups of patients that apparently did not 

receive treatment), potentially introducing ecological bias (60). As noted above, in 

order to assess the association of several potential prognostic factors in conjunction 

and to not propagate an ecological fallacy, IPD data may be required (57,93). Eight 

studies were found that used IPD datasets to study prognostic factors for adults with 

depression. There was a limited range of treatments included in each study as most 

included studies of particular antidepressants or particular forms of psychological 

intervention, further, the setting for the patient samples was for the most part unclear 

in these studies, potentially limiting generalisability, see Table 1.1.  

 

1) Two of these IPD studies assessed effects of low-intensity CBT, one included 

16 RCTs published since the year 2000 (77) and another more recent review 

included 13 RCTs (79). Both studies reported an association between 

baseline depressive symptom severity and treatment outcomes in both the 

active and control group conditions. However, in the first of these studies IPD 

were gained from only 55% of the eligible studies and some studies included 

participants without diagnosed depression, potentially limiting generalisability 

to patients seeking treatment for depression (77). The second of these studies 

included a majority of trials with community samples also limiting 

generalisability and limiting the ability to interpret the quite high levels of 

heterogeneity found (94).  

 

2) A third IPD assessed prognostic factors in 16 RCTs of CBT and 

antidepressant medication (78). This study found that depressive symptom 

severity was associated with the level of depressive symptoms post-treatment 

(continuous score) but not to a binary outcome using the same symptom 



41 
 

measures (response). As with one of the studies above, this IPD dataset 

missed a number of RCTs that may have impacted the results, and in 

addition, the authors conducted imputations of outcomes across all patients 

from all studies, potentially biasing results by not including some variables 

unique to certain studies which could have improved the imputation models, 

and not allowing for differences between the studies in their imputation 

models (64,95).  

 

3) Five of the eight IPD studies to report on the association between depressive 

symptom severity and prognosis focussed on antidepressant treatments. 

These studies either used niche datasets (66,81) to find eligible studies, did 

not run systematic searches for such studies (44), the nature of the literature 

searching was not clear (72), or the majority of eligible studies were not able 

to be included in the analyses (76), see Table 1.1 for details. They all included 

a small number of trials with large sample sizes and reported associations 

between depressive symptom severity and prognosis. However, the strength 

of these associations, the direction of them, and reasons for heterogeneity 

were not always able to be interpreted (or heterogeneity was not assessed). 

The settings for the primary studies were most often unclear, and as the 

specificity of the treatments (e.g. Duloxetine (72)) or of the country in which 

the studies had to have been situated (Japan (66,81)) limited the samples in 

most of them, the generalisability of the results to most adults with depression 

is questionable (30,64).  

 

Taken together, although not all studies reported the same direction of effects, it 

would appear that there is a degree of consistency in the finding that baseline 

depressive symptom severity is associated with prognosis with specific treatment 

modalities, in community samples, or irrespective of treatment. Whether this also 

holds independent of treatment is yet to be determined, as is the strength of any 

such association. That severity is related to outcome holds with the ‘common-sense’ 

view of most illnesses, depression included, but a number of other factors which may 

be related to, but separate from depressive symptom severity, which I will call 

indicators of depressive ‘disorder severity’ (these factors are listed as sub-headings 

below in the next section), were also found to be associated with prognosis in the 
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reviewed studies in Table 1.1. I will briefly review the related findings here, more 

details about and a critique of each review are provided in Table 1.1.   

 

Depressive ‘disorder severity’  

Duration of depression or chronicity 
Five studies reported on the association between the duration of depression at 

baseline and treatment outcomes with some mixed results.  

1) An IPD meta-analysis of RCTs found evidence of an association between the 

duration of depression and prognosis in patients treated with antidepressants 

but did not find such evidence among those randomised to pill placebos (66).  

2) Another review of RCTs including treatment with Duloxetine found the 

opposite result such that there was evidence of an association between the 

duration of depression and response to pill placebos but not Duloxetine, 

although this study only reported a single binary outcome. As shown above, 

some studies have reported different directions of some effects when using 

continuous compared to binary outcomes (78), so there may be uncertainty as 

to whether the effects would have also been found using a continuous 

outcome. The results of this study were based on a machine learning model 

using 14 baseline characteristics so independent association of each variable 

with the outcome was difficult to determine. The study also treated data from 

all primary studies as a single cohort without adjustments for differences 

between the studies, potentially invalidating the results (72).  

3) A meta-review study found very weak evidence of an association between 

duration of depression and response to placebos, although this involved no 

quantitative synthesis (51). 

4) A study-level systematic review reported strong evidence of an association 

between depressive duration and antidepressant treatment response, 

although this was based on just three primary studies and again this did not 

involve any quantitative synthesis (84).  

5) A further study-level review found shorter durations of depression to be 

associated with better response to ECT (62), but as noted above, this review 

included primary studies of patients with a variety of types of depression, 

including bi-polar disorder, and a higher degree of baseline symptom severity 
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than other studies, and so the findings may not be applicable to those with 

unipolar MDD.  

 

Overall, it would appear that the duration of depression maybe associated with 

response to some treatments, but perhaps not others, it is therefore debateable 

whether it might be associated with prognosis in general, and to clarify this the 

duration of depression needs to be investigated independent of treatment.  

 

Comorbid mental health symptoms or disorders 
Five studies also reported associations between comorbid mental disorders or 

comorbid symptoms of anxiety and prognosis, although the generalisability of these 

findings and the implications of them for patients seeking treatment for depression in 

primary care are somewhat uncertain. These studies included: 

1) A systematic review of 76 primary studies of any design that involved 

participants treated with antidepressant medications (84), reported to have 

found good evidence for an association between comorbid anxiety and 

treatment response. However, only seven primary studies reported on this 

and there was no quantitative synthesis or consideration of heterogeneity.  

2) An IPD study with no systematic review, comprising three RCTs of 

antidepressant medication that found higher levels of somatic anxiety to be 

associated with worse treatment response to Citalopram, and Escitalopram 

(whether taken alone or in combination with Buproprion) (44). 

3) A systematic review of cohort studies that found some evidence that both 

anxiety disorders and comorbid personality disorders were associated with 

relapse or recurrence in the two primary studies to investigate these 

associations (73).  

4) A meta-review that reported very weak evidence for an association between 

comorbid anxiety and poorer response to placebos (51).  

5) Lastly, an IPD meta-analysis that found no evidence of an association 

between comorbid anxiety symptoms and response to internet based low-

intensity CBT (79).  

 

Taken together these studies might point to an association between comorbid 

anxiety and poorer prognosis that is specific to antidepressant medications; 
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assessment of the association between comorbid anxiety and prognosis 

independent of a range of treatments is warranted. 

 

History of depression or of treatment for depression 
Eight studies investigated the association between some measure of a history of 

depression and prognosis: including the number of past episodes (4 studies), a 

history of antidepressant medication (3 studies), and a history of depression 

irrespective of the number of prior episodes and irrespective of any past treatment (1 

study).  

1) All three studies that assessed the association between a history of 

antidepressant medication and response to antidepressants in the 

primary studies reviewed (albeit one study assessed response to ECT 

combined with antidepressants) reported that such a history was 

associated with worse treatment outcomes (44,69,81).  

 

There were mixed findings regarding the number of past episodes:  

 

2) An IPD of antidepressant trials found no association with treatment 

outcomes (66), another IPD found a weak association with outcomes 

from treatment with Duloxetine (72), and a third IPD using similar 

studies of Duloxetine found no association with treatment outcome 

(74). A fourth study found a very weak association between the number 

of past episodes of depression and the outcome from antidepressant 

treatment, based on one primary study (84).  

 

3) A study of naturalistic cohorts found two primary studies that reported a 

weak association between a history of depression and poorer 

prognosis (73).  

 

From these studies we might conclude that a history of past failure to respond to 

antidepressants is associated with a lower probability of response to antidepressants 

in the present. Evidence for associations with the number of past episodes of 

depression and treatment response seems inconclusive, and there was a lack of 
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studies assessing a history of depression and prognosis irrespective of past 

treatment.  

 

Age at initial onset of depression 
Three of the reviewed studies assessed the association between the age at initial 

onset and prognosis, overall the findings were inconclusive:  

8) One study found this not to be associated with response to ECT (69), a 

second found it to be moderately important in the response to SSRIs but not 

associated with response to Duloxetine or placebos (72), and a third study 

found no association between age at onset and response to antidepressants 

but did find an association with placebo response (66).  

 

Comorbid substance use disorders 
In addition, one study found an association between comorbid substance use 

disorders and prognosis with antidepressant treatment (84), but that was based on 

one primary study that investigated this association.  

 

Social support 
Four of the reviewed studies found associations between social support and 

prognosis.  

1) Three of these studies investigated this in community samples (68,73,82). 

The generalisability of the findings are further limited as one review combined 

effects for various types of prognostic outcomes (73), and there was 

uncertainty of the sample size, setting and measures used to determine 

outcomes in the third of these reviews (68).  

2) A fourth study found an association between social support and response to 

antidepressants in four primary studies (84).  

 

The evidence for an association between social support and prognosis is limited but 

all studies that have assessed this reported that higher social support was 

associated with better prognosis, see Table 1.1 for details.  

 

Life events 
Only two reviews reported on the association between life events and prognosis, 

both assessed the “natural course” of depression and also assessed prognosis 
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irrespective of treatment, and both found some limited evidence that life events 

recent to the onset of depression were associated with poorer prognosis (73,83). 

The degree of evidence for an association with prognosis is hard to assess as one of 

these reviews included just one primary study that investigated this association, and 

that was in the context of adults who also had low social support (73), and the study 

also had a high degree of dropout so findings may have been subject to selection 

biases (96). The other review included studies of people with other mental health 

disorders (e.g. Schizophrenia) and a number of the included studies were cross-

sectional studies so reverse causality could not be ruled out (83).  

 

Socio-demographics and Long-term health conditions 
Ten reviews assessed prognostic associations with socio-demographics, specifically: 

age (10 studies), gender (7 studies), race or ethnicity (5 studies), marital status (3 

studies), employment status (3 studies), socio-economic status (3 studies), and 

educational attainment (2 studies).  

Age 
1) Overall the evidence for an association between age and prognosis with 

particular treatments was mixed: one study-level meta-analysis found higher 

effect sizes for psychological therapies in a subgroup of trials of students 

compared to the effect size in studies of older adults (86). Similarly, a study-

level meta-analysis of studies of IPT for perinatal women found studies with a 

higher mean maternal age showed lower effect sizes (85). However, two other 

reviews (one IPD and one study-level meta-analysis) of psychological 

therapies found no association between age and outcomes (70,79). Two 

reviews of antidepressant treatment response (72,84) also found associations 

between prognosis with those treatments and age, one of which reported age 

to be the strongest predictor of outcomes with placebo (72), but the direction 

of the association was unclear due to the use of a complex machine learning 

model to determine the presence of the association. An IPD of 

antidepressants found that prognosis with antidepressants and placebo 

improved as age at baseline increased (66) although another IPD of 

antidepressant treatments found the opposite effect (81).  
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Gender 
1) There were similarly mixed findings regarding gender with four studies finding 

that it was associated with prognosis (66,70,72,84), at least in some groups, 

and a further four studies finding no association (51,79,81,86).  

Ethnicity 
1) One study found that ethnicity was a significant predictor of outcomes with 

Duloxetine but it was not considered an important predictor relative to others 

such as age (72), and the two other studies to assess ethnicity found that it 

was not associated with treatment outcomes (51,86).  

Marital status 
1) Perinatal women that were married were found to have better response to IPT 

than unmarried women in one review (85), marital status was not associated 

with outcomes from low-intensity CBT in an IPD study (79), although there 

was an association between marital status and outcomes from antidepressant 

treatments in one study-level systematic review (84).  

Employment status 
1) Employment status was among the top 25 predictors of treatment response in 

one IPD study of antidepressant treatment response (44) but not in another 

IPD study of response to low-intensity CBT (79). There was reported to be 

strong evidence for an association of employment status and outcome from 

antidepressant treatments in one study-level review (84), but that finding was 

based on just a single study of 542 adults treated with antidepressants.  

Socio-economic status 
 

1) There was reported to be strong evidence for an association of socio-

economic status and outcome from antidepressant treatments in one study 

(84) and with the course of depression without treatment in another review 

(73). An IPD study found that the effect size of CBT may have been higher in 

patients with disability benefits compared to those without disability benefits, 

but this was based on just 34 participants with the exposure of interest (88).  

Educational attainment 
1) There was some evidence that educational attainment was associated with 

prognosis in the two studies to assess this. One was a study-level systematic 

review (73) that found adults with more years of education had a better course 

of depression or shorter duration of depressive episodes irrespective of 
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treatment. The other was a non-systematic IPD study that found educational 

attainment to be among the top 25 predictors of response to antidepressant 

medications, though as noted above, the nature and direction of the effects 

was difficult to determine as the associations came from a complex machine 

learning variable selection and separate machine learning model building 

process (44). 

 

With the exceptions of age and gender, the findings regarding the association 

between socio-demographic factors and prognosis were based on few primary 

studies and so the level of evidence for their associations is limited. A more 

thorough investigation of such associations is warranted. 

 

Long-term health conditions 
Three reviews reported on the association between long-term health conditions and 

prognosis.  

1) One systematic review reported that there were isolated findings regarding 

particular comorbidities such as heart disease and diabetes, which did not 

replicate across the six primary studies reviewed therein (84). All six of 

those studies were said to be of moderate or low quality.  

2) A meta-review reported weak evidence for the absence of an effect of 

comorbid long-term health conditions overall on the prognosis with pill 

placebos (51) although this was based on one primary review which itself 

reported a non-significant trend towards an effect (92).  

3) That latter review was a study-level meta-analysis that found higher effect 

sizes for a variety of antidepressants in RCTs that had long-term health 

conditions as an inclusion criterion compared to studies that did not (92). 

However, the interpretation of this association is not straightforward 

because an unknown number of the participants in the trials that did not 

have long-term physical health conditions (“Axis-III conditions”) as an 

inclusions/exclusion criterion would have also had such conditions.  

 

Overall, it would appear that IPD might be required to assess the association 

between long-term health conditions and prognosis in greater detail, and that such 

an association should be assessed independent of treatment.  
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Other factors 
A number of other factors were each assessed in one review, they will not be 

considered further in this thesis as the implications of these studies suggest that 

there is either insufficient evidence of an effect of those factors on prognosis, or 

there is a lack of immediate impact of these factors for adults with depression 

presenting in primary care as the factors are not currently measurable at scale in 

primary care settings. I will however detail the findings regarding these factors here, 

and further details are given in Table 1.1: 

 

1) A systematic review of pre-dominantly neuro-cognitive predictors of treatment 

response found eight RCTs reporting on prognostic associations of such 

factors with response to psychological interventions of various sorts (mostly 

CBT or IPT) (87). This review found very limited evidence (coming from a 

single study with a sample of 122 participants) for associations between 

connectivity in the subgenual cortex, prefrontal cortex and midbrain regions 

and response to CBT, Duloxetine, or Escitalopram (87); even more limited 

evidence (coming from a single study of 38 participants) for an association 

between metabolism in six regions, most notably the right anterior insula, and 

response to CBT or Escitalopram; and very limited evidence (coming from 

one primary study of just 24 participants) that increased metabolism in the 

inferior temporal cortex and decreased metabolism in the posterior cingulate 

was associated with response to CBT compared to Venlafaxine. Finally, that 

review reported no association between polymorphisms of the brain-derived 

neurotrophic factor gene and prognosis.  

 

There were several methodological issues with this review which affect the 

implications of the findings: the authors reported on 51 RCTs but only eight of the 

studies reported on biomarkers as predictors of treatment response, so this greatly 

reduced the power to detect effects. Nearly all of the studies included in the review 

themselves had small samples of fewer than 50 patients in each arm, making it 

difficult to interpret the inconsistencies found in the review. In addition, the primary 

studies had a small range of treatments, the vast majority included CBT or IPT as 

the psychological interventions and waitlist or a non-active control as the comparison 
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condition, so it is possible that any findings maybe specific to those treatments. 

There were also significant risks of bias in many of the studies, and 35 of the studies 

were not primarily studies of depression but instead were studies of physical health 

conditions, whether chronic (e.g. diabetes) or acute (e.g. stroke), so again the 

generalisability of the findings to most depressed patients is questionable.  

 

2) Another systematic review and meta-analysis combined results from a case 

control study of inpatients with single episode MDD, recurrent depression or 

bipolar disorder, with randomly selected healthy controls, and with participants 

of two RCTs: 672 patients treated with Escitalopram or Nortriptyline in 

GENDEP (97) and 980 patients treated initially with Citalopram in STAR*D 

(98). In the meta-analysis no evidence was found for an association between 

polymorphisms of the leptin gene and response to the above antidepressant 

medications (90). Such associations were found in the exploration and 

replication samples from the case control study as were associations between 

lower leptin serum levels and reduced leptin mRNA expression with poorer 

treatment outcomes. 

 

3) A systematic review and study-level meta-analysis was conducted on 14 

RCTs which included 1035 patients treated with Venlafaxine to consider the 

associations of three phenotypes of the CYP2D6 metaboliser gene on 

treatment response. The study found no evidence for associations between 

phenotypes and response to Venlafaxine in terms of depressive symptom 

improvement or in terms of adverse events (89). However, the review 

included primary studies of healthy controls and patients with MDD and did 

not separate these participants in the meta-analyses, and one included study 

had a larger sample size than 12 of the others combined, making it difficult to 

interpret between-study heterogeneity.  

 

4) Another systematic review aimed to assess the associations between neural 

connectivity in any brain regions and prognosis irrespective of treatment. 

However, just four studies were included, they all had very small sample 

sizes, all assessed different regions of interest, and they included patients 
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with either depression or anxiety disorders with too few participants to 

determine disorder specific effects (67).  

 
5) A further systematic review of studies that used the temperament and 

character inventory included ten primary studies of treated and non-treated 

samples and assessed the “natural course” of depression or prognosis 

irrespective of treatment in a study-level meta-analysis (75). The review 

authors reported that harm avoidance temperament was associated with 

prognosis in treated samples, and other forms of temperament were not. 

However, six of the ten studies with treated samples were case control 

studies and the results were presented for the whole studies in meta-

analyses, not just the MDD cases, and some of the primary studies had small 

samples (e.g. n=35). In addition, the authors included results from studies with 

endpoints varying between six weeks and two years post-baseline, making it 

difficult to interpret sources of heterogeneity and to consider the implications 

of their findings. 

 

6) A final review of prospective studies that reported associations between 

positive or negative emotionality and the course of MDD, found between six 

and 22 primary studies reporting on facets of emotionality (91). The review 

authors reported associations between low positive emotionality and poorer 

MDD course, as well as lower levels of state negative emotionality and higher 

trait negative emotionality with poorer MDD course. However, the results are 

difficult to interpret because the authors combined a variety of ways or 

measuring emotionality (e.g. heart rate, skin conductance and self-report), 

different measures of depressive symptoms, different MDD course outcomes 

(e.g. remission, relapse, recurrence), and different time intervals (e.g. ranging 

from 2-36 months in analyses of state emotionality), all in the same analysis. 

 

Summary and Aims for this Thesis 
 
The above review suggests that depressive symptom severity is probably associated 

with prognosis but as no systematic reviews or meta-analyses assessed patient 

characteristics associated with prognosis independent of treatment, whether this is 

generalisable to all treatments is yet to be determined, as is the magnitude of any 
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such association. On balance, most reviewed studies found that longer durations of 

depression at baseline were associated with worse outcomes, as were comorbid 

anxiety disorders, or particular types of anxiety symptoms. There was more limited 

evidence regarding other indicators of ‘disorder severity’ so further studies of these 

factors will be reviewed in Chapter 3. Those reviewed here suggested that a history 

of depression maybe associated with poorer outcomes, particularly if that history 

involves failure to respond to antidepressant treatments and the current treatment 

being received involves antidepressants. There was only one review and one 

primary study within it that assessed associations with comorbid substance abuse 

and prognostic outcomes, which is somewhat surprising given the high rates of 

comorbidity between the two (99,100).  

 

It seems possible that social support is associated with prognosis although there was 

limited evidence with which to assess such an association, and so further studies of 

social support will be reviewed in Chapter 4. There were mixed findings regarding life 

events and few studies to have assessed the association (so further studies of life 

events will be considered in Chapter 5).  

 

Of the socio-demographic factors assessed only age and gender have been well 

studied and there were mixed findings regarding both, so further studies of these two 

factors and the other socio-demographics will be considered in Chapter 5. Long-term 

health conditions were only reported on in three reviews, one of which was a meta-

review and included another of the three reviewed here, and the evidence of an 

effect on prognosis was inconclusive due to a number of methodological limitations 

to the reviewed studies. A number of other factors were considered in one review 

each though these appear to have limited utility and generalisability to adults with 

depression in primary care, so will not be focussed on further in this thesis. It is 

noteworthy too that none of the included reviews considered the association 

between personality disorders or traits and prognosis. Such factors have been found 

to be associated with poorer treatment outcomes in IAPT among patients with either 

depression or anxiety conditions (101,102) and associated with a greater risk of 

relapse (40).   
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In light of the above, further to the overall aim of this thesis stated above (and re-

stated here: overall aim: to investigate factors associated with prognosis for adults 

with depression independent of treatment, in primary care), the following sub-aims 

are outlined below. 

 

Sub Aims:  
1) To determine whether and the degree to which depressive symptom severity 

is associated with prognosis for adults with depression independent of 

treatment, in primary care. 

2) To determine which depressive ‘disorder severity’ factors (of those listed in 

the ‘disorder severity’ subsection above) pre-treatment are associated with 

prognosis independent of depressive symptom severity and independent of 

treatment. 

3) To determine whether other factors including social support, life events, socio-

demographics (age, gender, ethnicity, marital status, employment status, 

financial wellbeing, housing status, and the highest level of educational 

attainment) and long-term health condition status are associated with 

prognosis independent of symptom severity, ‘disorder severity’, and 

treatment.  

4) To determine whether all of the above factors are associated with attrition 

from studies, independent of treatment and independent of depressive 

symptom severity.  

 

Chapter Summary and Next Steps 
 
In summary, this chapter has shown that depression is both prevalent and disabling, 

that a number of treatments might be helpful for some patients; at a population level 

many treatments might be considered to be approximately equally effective, but even 

when received as recommended, they are not effective for large proportions of adults 

with depression. We know relatively little about what confers risk for poor prognoses 

aside from depressive symptom severity before starting treatment, and so are 

currently ill equipped to accurately determine prognosis for an adult seeking 

treatment for depression. We also have little to inform clinicians of what factors they 

might assess for routinely to inform prognosis for their patients. In particular, which 

factors might be most valuable in that regard after accounting for depressive 
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symptom severity, which clinicians routinely measure in some form or other. I have 

discussed the importance and uses for understanding prognosis and have 

highlighted the importance of investigating prognosis independent of treatment to 

learn more about general prognostic factors and to understand indicators of 

prognosis beyond symptom severity. This chapter has also briefly discussed why 

individual patient datasets which include studies with a variety of treatments might 

provide the best opportunity to study prognosis in that context, and therefore might 

be required in order to meet the aims outlined above. How such an IPD dataset 

might be developed, the methodological considerations when compiling and 

analysing such data, and a systematic processes for forming such an IPD will be 

discussed in greater depth in Chapter 2. The findings from analyses of the IPD 

dataset formed as part of this thesis are presented in Chapters 3-5.   
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Chapter 2: Methodological considerations for 
assembling and analysing IPD datasets  
 

Overview 
 
In Chapter 1 I discussed some of the methodological weaknesses of study-level 

meta-analyses in investigating indicators of prognosis, and argued that one 

promising avenue for such investigations lies in forming a dataset from individual 

patient data (IPD). Further, I discussed the importance of investigations of factors 

associated with prognosis being conducted independent of treatment. Such studies 

would benefit from an IPD dataset including a breadth of trialled treatments and a 

consistent means of measuring both depressive symptom severity and depressive 

‘disorder severity’ factors. In Chapter 2 I will discuss some of the methodological 

issues that arise when forming an IPD dataset and in analysing IPD, will go on to 

describe how the Depression in General Practice (Dep-GP) IPD dataset was formed, 

and will discuss the attempts made to account for such methodological issues. I will 

finish the chapter with a protocol for a series of analyses of the Dep-GP IPD which 

will form the basis for the three succeeding chapters of this thesis. 
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Benefits of IPD datasets and findings from IPD datasets on prognosis of depression 
 
As outlined in Chapter 1, identifying who is most likely to experience a good or bad 

outcome from treatment is fundamental to reducing the burden of depression 

(30,64,103). Although, randomised controlled trials (RCTs) and meta-analyses of 

RCTs had become the gold-standard for determining treatment effects in medicine 

(104), single trials usually lack the power to explore patient characteristics that can 

help predict prognosis (64), and study-level meta-analyses are vulnerable to a 

number of biases. In particular, ecological biases or the ‘ecological fallacy’ 

(62,77,78), reporting and publication biases, and biases introduced by the loss of 

important data due to differing approaches to missing data across trials, or the loss 

of unreported intermediate endpoint data (62). Further, both RCTs and study-level 

meta-analyses can be legitimately criticised for lacking robust methods to consider 

subgroup analyses that might allow findings to be generalizable to a greater range of 

patients (57–59). In contrast, meta-analyses that use the data from all of the 

individual participants in each trial (IPD) and particularly those IPD that represent all 

the trials in a given population, are more adequately powered for sub-group 

analyses, and do not suffer from most of the biases discussed above (77,80). Such 

IPDs can therefore be powerful tools to investigate areas of heterogeneity and to 

consider indicators of prognosis independent of treatment (62,77,80,105,106), and 

may therefore be considered the new gold-standard for such investigations 

(107,108).  

 

IPD datasets have become increasingly popular as interest has grown in 

personalized medicine. Understanding a range of factors, particularly when in 

combination, often requires considerably larger sample sizes than might be feasible 

with individual studies, and a richness of data not available when using study-level 

summary statistics (61,108). Health research funders are increasingly demanding 

greater collaboration or publishing data ‘open-source’ to maximize the impact of the 

research they fund, and computing hardware and software have improved to the 

point of significantly reducing the barriers to conducting complex analyses on large 

datasets. This has given rise to a great number of IPD datasets being established 

and to an increased range of research questions and analytical techniques applied in 

IPD studies (61). However, while IPDs have great potential to be used to investigate 
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prognosis, there are a number of issues that can still introduce significant degrees of 

bias, can affect the generalisability of findings, and issues with the way that they are 

sometimes analysed. This has led one group of authors to call the analytical 

approaches in some IPD studies either “deft, daft or deluded” (64). IPD studies are 

therefore not without their pitfalls and constraints. Below I will discuss a number of 

these issues and outline how I have attempted to avoid or mitigate them when 

setting up an IPD dataset of studies of depression that recruited participants in their 

GP practices: “the Dep-GP” IPD dataset. 

 

Setting up the Dep-GP IPD dataset 
 

Objective 
The objective was to set up an IPD dataset that could be analysed to address the 

aims of this thesis. As the setting was unclear for many of the clinical populations 

studied in the reviews (and the primary studies reviewed therein) outlined in Chapter 

1, potentially limiting the generalisability of their findings, and as the majority of 

depressed patients present for treatment initially to primary care physicians or 

general practitioners (23), it was decided that this IPD dataset would focus on 

studies that recruited in primary care alone. Guidance on how to set up an IPD 

dataset avoiding some of the methodological difficulties (detailed above) is limited, 

but prior research has recommended that for an IPD dataset the identification and 

selection of studies should be rigorous as would be the case with a systematic 

review (57,106,107), and that every effort should be made to include all eligible trials 

(59,108). 

 

Over the last decade it has been commonly stated that the heterogeneity of 

depression as a diagnosis is stifling research that could greatly improve 

understandings of prognosis (109). Some authors propose that given the variety in 

symptoms experienced by those meeting diagnostic criteria for depression, there are 

as many as 1030 ‘variations’ of major depressive disorder (110), of which 166 

variations can be considered likely to present in clinical practice (110,111). Given 

this, further to the above recommendations, if an IPD dataset is to be useful in 

determining indicators of prognosis that are generalizable to large proportions of 

adults with depression, the studies therein should have used a uniform method for 

measuring a broad range of symptoms that might reflect the proposed ‘variations’ of 
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major depression. It will also be important that such an IPD has used uniform means 

of diagnosing the severity of depression. As such, the IPD would need to focus on 

studies that used the same method to derive diagnoses. The use of diagnostic 

schedules such as the Clinical Interview Schedule Revised (CIS-R) (112) could 

achieve this. The CIS-R can be used in a self-administered computerised format that 

measures depression and anxiety disorder symptoms (excluding posttraumatic 

stress disorder), calculates primary and secondary diagnoses in accordance with the 

ICD-10 (113), and has been used in a number of primary care and community based 

RCTs, and in large epidemiological studies (23,114).1   

 

Identification and Selection of Studies 
The search strategy to identify studies was refined over several iterations after 

running scoping searches. From running the scoping searches it became clear that 

the most commonly used comprehensive measure of the variety of prognostic 

indicators of interest used in RCTs in primary care was the Revised Clinical Interview 

Schedule (CIS-R) (112). Several studies used other measures such as the 

Schedules for Clinical Assessment in Neuropsychiatry (SCAN) (115) or the 

Structured Clinical Interview for DSM (SCID) (116), but these were used 

considerably less often. It was more common that only the depression module from 

the SCID was used. As such, it was decided that searches would be restricted to 

studies that used the CIS-R. Searches were not restricted to any particular type of 

RCT, so both pragmatic and explanatory RCTs (117) could be included. 

  

Studies were identified using a combination of keyword and subject heading 

searches on the bibliographic databases below, hand-searching through references 

of studies identified in the searches, and by contacting experts for unpublished or 

missed studies. Searches were run on the Cochrane CENTRAL Trial Register 

(searched on 20th March 2019), Embase 1947 to 2019 Week 12, International 

Pharmaceutical Abstracts 1970 to March 2019, Ovid MEDLINE 1946 to March Week 

3 2019, and PsycINFO 1806 to March Week 3 2019. Search terms included 

variations of phrases such as “depression” or “major depression”, “RCT” or 

“Randomised Controlled Trial” or “Clinical Trial”, and as detailed in Chapter 1, in 

                                            
1 Details in the following section are set out in a protocol paper: Buckman et al., 2020, pp.3-19. 
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order to achieve the needed uniformity in measurement of depressive “disorder 

severity” factors, a further condition for the searches was that studies returned 

should include terms such as “CIS-R” or “Clinical Interview Schedule”. Full details of 

the searches are provided in Appendix 1.  

 

A single reviewer (JB) screened titles and abstracts of potentially eligible studies, 

these were then read in full and judged against inclusion/exclusion criteria by two 

reviewers (JB and GL) with consultation with a third (SP) to resolve any uncertainties 

by consensus. 

 

Inclusion & Exclusion Criteria  
Studies were included if they:  

 Were randomised clinical trials (RCTs) of adults (aged 16 or over) with 

unipolar depression, or with depressive symptoms significant enough for them 

to seek treatment, or a CIS-R score of ≥12.  

 Recruited from primary care centres.  

 Had at least one active treatment arm.  

 Used the CIS-R at baseline to measure symptoms and to determine 

diagnoses.  

 

Studies were excluded if they: did not meet the above criteria and if they:  

 Included patients with depression as a secondary diagnosis in studies of 

adults with personality disorders, psychotic conditions, or neurological 

conditions.  

 Were studies of adults with bi-polar disorder or psychotic depression. 

 Were studies of children or adolescents.  

 Were feasibility studies only.  

 Did not recruit participants from primary care.   

For the analyses presented in this thesis studies were also excluded if they were 

trials of adults with either depression or an anxiety disorder, rather than a primary 

depression with or without comorbid anxiety. 
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Figure 2.1. Flow diagram of study selection. 
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2= Studies of depression and anxiety 
2= Small feasibility trials  
4= Not recruited from GP  
4= Studies of children 
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1= Data could not be provided 
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Characteristics of the included studies 
Thirteen RCTs (n=6175) were identified as meeting inclusion criteria for the IPD, of 

which 12 provided individual patient-data, the remaining study (n=151) was 

completed over 20 years ago and the data were no longer available (118), see 

Figure 2.1. A description of each study can be found in Table 2.1 and descriptive 

statistics and degrees of missing data for key predictor and outcome variables 

discussed below are presented in Appendix 2.  
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Table 2.1 Description of studies included in the Dep-GP IPD dataset. 

 Study  N 
Pragmatic 
RCT (Y/N) 

Inclusion criteria Age  Gender 
T0 Depressive 
Symptom Severity  Remission* 

Interventions 

Outcome Measure 

Mean (SD) 
Mean 
(SD) % Female Mean(SD) % at 3-4 months 

Primary 
(additional) 

AHEAD (119) 327 Y 
Adults with new depressive episodes 
diagnosed by GP  

43.1(15.4) 67% 
HADS 
depression=10.5(3.9) 

62% 
TCA vs SSRI vs 
Lofepramine 

HADS (CIS-R) 

CADET (120) 527 Y Adults ≥18, ICD-10 Depressive Episode 44.4(13.2) 72%  PHQ-9=17.7(5.1) 41% 
Collaborative 
Care vs TAU 

PHQ-9 

COBALT(121) 469 Y 
Adults 18-75 with treatment resistant 
depression, scoring ≥14 BDI-II 

49.6(11.7) 72% BDI-II=31.8(10.7) 34% 
CBT+TAU vs 
TAU 

BDI-II (PHQ-9) 

GENPOD(122) 601 N Adults 18-74 with depressive episode 38.8(12.4) 68% BDI-II=33.7(9.7) 41% 
Citalopram vs 
Reboxetine 

BDI-II (HADS) 

HEALTHLINES 
(123) 

609 Y 
Adults ≥18, PHQ-9 score ≥10, confirmed 
diagnosis of depression with CIS-R, internet 
access 

49.5(12.9) 69% PHQ-9=16.9(4.6) 30% 
Healthlines 
telecare + TAU 
vs TAU 

PHQ-9 

IPCRESS(124) 295 Y 
Adults scoring ≥14 BDI-II and GP confirmed 
diagnosis of depression 

34.9(11.6) 68%  BDI-II=33.2(8.8) 34% 
iCBT+TAU vs 
TAU + waiting list 
for iCBT 

BDI-II 

ITAS(125) 798 Y Adults ≥16, scored ≥12 on CIS-R  43.2(14.8) 68% GHQ=7.7(3.2) 
N/A; at 6-8 months 

46% 
Recommendation 
+ TAU vs TAU 

GHQ-12 

MIR(126) 480 Y 
Adults ≥18 taking SSRIs or SNRIs at 
adequate dose for≥ 6 weeks, and scored ≥14 
on BDI-II 

50.7(13.2) 69% BDI-II=31.1(9.9) 30% 
Mirtazapine vs 
Placebo 

BDI-II (PHQ-9) 

PANDA(127)  652 Y 
Adults presenting with low mood or 
depression to GP in last 2 years, free of ADM 
for 8 weeks up to baseline 

39.7(15.0) 59% BDI-II=23.9(10.3) 69% 
Sertraline vs 
Placebo 

PHQ-9 (BDI-II) 

REEACT(128) 685 Y 
Adults with PHQ-9≥10 presenting to GP with 
depression 

39.9(12.7) 67% PHQ-9=16.7(4.3) 53% 
Moodgym vs 
Beating the 
Blues vs TAU 

PHQ-9 

RESPOND(129) 220 Y 
Women meeting criteria for MDD within 6-
months post-partum 

28.7(6.4) 100% EPDS=17.6(3.4) 56% 
ADM vs Listening 
intervention 

EPDS 

TREAD(130) 361 Y 
Adults 18-69 who met diagnostic criteria for 
MDD and scored  ≥14 on BDI-II 

39.8(12.6) 66% BDI-II=32.1(9.2) 35% 
Physical Activity 
+ TAU vs TAU 

BDI-II 

Abbreviations: ADM – antidepressant medication; BDI-II – Beck Depression Inventory; EPDS – Edinburgh Postnatal Depression Scale; GHQ-12 – General Health Questionnaire 12 item version; HADS-D – 
Hospital Anxiety and Depression Scale – depression subscale; iCBT (internet based therapist delivered cognitive behavioural therapy); MDD – Major Depressive Disorder; T0 - Baseline; TAU – treatment as 
usual; TCA – tricyclic antidepressant 
* definitions of remission in each study are given in Table 2.2 below 
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Measures used in included studies 
The relevant measures of symptoms, key potential indicators of prognosis, 

covariates, or outcomes included in the identified studies are outlined in Table 2.1. 

 
Table 2.2. Measures used across the studies of the Dep-GP IPD database. 

Measure Details Scores and Cut-offs for Remission 

The CIS-R (112) Consists of 14 symptom subsections scored 0-4 covering core 
features of depression, depressive thoughts (scored 0-5), 
fatigue, concentration/forgetfulness, and sleep, generalized 
anxiety, worry, irritability, obsessions, compulsions, health 
anxiety, somatic concerns, phobic anxiety (split into 
agoraphobia, social phobia, and specific phobia), and panic. A 
final section measures general health, impairment and weight 
change.  

The total score ranges from 0-57 with a cut-off of 
≥12 used to indicate likely common mental 
disorder, primary and secondary diagnoses using 
ICD-10 criteria are given as are binary indictors of 
diagnosis for all the disorders assessed. The 
duration of each type of problem is also assessed 
for the present episode (or subsyndromal episode) 
upto the point of completing the CIS-R. Duration 
items are measured in five categories: 1) less than 
two weeks; 2) between two weeks and six months; 
3) between six months and one year; 4) between 
one and two years; and 5) more than two years. 

Beck Depression 
Inventory 2nd Edition 
(BDI-II) (131) 

Consists of 21 items to assess depressive symptoms, each item 
is scored 0-3. 

There is a maximum score obtainable of 63, and a 
cut-off of ≥10 is used indicate significant symptoms 
of depression, scores of <10 are therefore used to 
indicate remission in those that were previously 
depressed/scored ≥10. 

Patient Health 
Questionnaire 9-item 
version (PHQ-9) (132) 

This is a depression screening measure, with respondents asked 
to rate how often they have been bothered by each of the nine 
symptom items over the preceding two weeks. Each item is 
scored 0-3 

There is a maximum score of 27 with a cut-off of 
≥10 is used to indicate “caseness” for depression, 
a score of 9 or below for those that were 
previously depressed is therefore considered to 
indicate remission 

Hospital Anxiety and 
Depression Scale 
(HADS) (133) 

Measures symptoms on two subscales, depression and anxiety, 
each with 7 items scored 0-3. Respondents are asked to 
endorse a statement relating to frequency or severity of 
problems in each symptom domain over the preceding 7 days 

A total score of 21 is obtainable on each subscale, 
with a cut-off for caseness on the depression 
subscale of ≥8. Scores <8 are therefore used to 
indicate remission 

General Health 
Questionnaire (12-item 
version) (GHQ-12) 
(134) 

Consists of 12 items related to present and recent health over 
the “few weeks” prior to completion. Each item is related to 
depression or generalised anxiety, they are scored 0-0-1-1 for 
the four response options. 

A cut-off of ≥2 is used to indicate the likely 
presence of common mental disorder, and so 
scores of <2 for those formally scoring above this 
would be considered to indicate remission 

Edinburgh Postnatal 
Depression Scale 
(EPDS) (135) 

This measures symptoms of depression among women in the 
post-natal period. It consists of 10 items relating to symptoms of 
depression, each one is rated in relation to feelings over the 
week prior to completion. Each item is scores 0-3. 

The maximum obtainable score is 30, with scores 
of ≥13 are indicative of a depressive episode, and 
scores of <13 indicative of remission among the 
formally depressed. 

Generalised Anxiety 
Disorder Scale, 7-item 
version (GAD-7) (136) 

This measures symptoms of generalised anxiety with the same 
scaling and structure of questions as used in the PHQ-9. 

A maximum score of 21 is obtainable across the 7 
items. A cut-off of  ≥8 is used to determine 
‘caseness’ for GAD.  

Social Support Scale - 
adapted for use in Adult 
Psychiatric Morbidity 
Surveys from the Health 
and Lifestyles Survey 
(137)  

An 8-item instrument, the first seven items of which come from 
the Health and Lifestyles Survey assessing the degree to which 
participants rated the social support of their friends and family in 
each of the following domains: 1) being accepted for who one is; 
2) feeling cared about; 3) feeling loved; 4) feeling important to 
them; 5) being able to rely on them; 6) feeling well supported 
and encouraged by them; 7) being made to feel happy by them; 
and 8) feeling able to talk to them whenever one might like. 
Items are scored 1-3, with total scores ranging from 8-24; higher 
scores indicate higher levels of perceived social support. The 
authors of the Health and Lifestyles Survey suggested the 
maximum score for social support (which was 21 on that scale) 
indicated ‘no lack of social support’ scores between 18-20 
indicated a ‘moderate lack of social support’ and scores of 17 or 
below indicated a ‘severe lack of social support’ 

N/A 

Life events: the Social 
Readjustment Rating 
Scale (138) 

Participants are asked to say yes/no to whether they have 
suffered any of eight events within the last six months e.g.  a 
death/bereavement; being physically attacked/injured; or going 
through a divorce/separation. Each item is scored yes (1) or no 
(0) and the total score is the sum of all the items.   

N/A 
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Alcohol use: the alcohol 
use disorder 
identification test 
primary care version 
(AUDIT-PC) (139). 

Used to assess alcohol misuse, this includes five items scored 0-
4. A cut-off of ≥5 indicates hazardous alcohol use that may be 
harmful to one’s health 

N/A 

Health related quality 
of life: EQ-5D-3L & EQ-
5D-5L (140). 

The EQ-5D is a generic measure of health status in five domains 
– mobility; self-care; usual activities; pain/discomfort; and 
anxiety/depression. Each domain in the 3L version has three 
response categories ranging from no problem present (1) to 
extreme problems in the given domain (3), the 5L version has 
five response options ranging from “I have no problems…” (1) to 
“I am unable to…” or “I have/am extreme/extremely…” (5). A 
total score is derived from summing the score on the five items 
with higher scores indicating more severe health problems than 
lower scores. A cross-walk of scores from the 3L and 5L 
versions will be used to derive a continuous index score 
representing the EQ-5D total score in the present study (141). 

N/A 

CIS-R was used in all 12 studies, for depression subscale scores and durations n=5686, for anxiety scores n=5415, for anxiety durations and 
individual diagnoses n=5088. BDI-II was used in 6 studies (COBALT, GENPOD, IPCRESS, MIR, PANDA, & TREAD), n=2858 ; PHQ-9 was used in 
6 studies (CADET, COBALT, HEALTHLINES,  MIR, PANDA, & REEACT) n=3416 ; HADS was used in two studies (AHEAD & GENPOD) n=925; 
GHQ was used in ITAS only n =796; EPDS was used in RESPOND n=220 ; GAD-7 was used in 5 studies (CADET, COBALT, HEALTHLINES, MIR 
& PANDA) n=2110; the Social Support Scale was used in 6 studies (COBALT, GENPOD, IPCRESS, MIR, PANDA, & TREAD) n =2858; the Life 
Events, Social Readjustment Rating Scale was used in 7 studies (COBALT, GENPOD, IPCRESS, ITAS, MIR, PANDA, & TREAD) n=3656; the 
AUDIT-PC was used in 6 studies (COBALT, GENPOD, IPCRESS, MIR, PANDA, & TREAD) n=3028 ; EQ-5D was used in 8 studies (AHEAD, 
CADET, HEALTHLIENS, IPCRESS, MIR, PANDA, REEACT, & TREAD) n=3931. 
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Methodological issues that arise with IPD datasets and how these were dealt with in Dep-GP 
Once studies have been identified as eligible for inclusion in an IPD dataset there 

are a number of important considerations that will affect the utility and validity of 

findings from that dataset (61). The formation of IPD datasets is incredibly resource 

intensive requiring money, time and commitment from a group of researchers 

(46,59), and can be hampered by requiring data from studies that finished many 

years ago, making retrieval of data challenging and sometimes impossible (59). As 

will be discussed below there are a variety of other methodological issues that need 

to be considered when compiling an IPD dataset, particularly regarding agreements 

on data-sharing, access to cleaned IPD data, publication policies, and how data are 

managed and stored, cleaned, harmonized, and checked for integrity prior to 

analysis. All of these could have a significant impact on the validity of analyses of the 

Dep-GP IPD dataset to achieve the aims of this thesis laid out in Chapter 1. 

 

Data sharing and access agreements and publication policies 
Guidelines on the compilation and reporting of IPD datasets e.g. the preferred 

reporting items for systematic reviews and meta-analysis of individual patient data 

(PRISMA-IPD) (108) highlight the importance of data sharing and access 

agreements, and of publication policies. The suggestion is that such agreements 

should be set up prior to access to any data in order to maintain successful 

collaborations and interest from the many involved parties (46,59,61). Following 

guidance on the compilation of such agreements (142), all chief investigators of the 

studies identified as meeting inclusion criteria for the Dep-GP IPD dataset (Figure 

2.1) were written to and asked to confirm any specific stipulations they would require 

to go into a data sharing agreement or on the publication policy, and all parties were 

sent a proposed data management and analysis plan setting out the framework for 

the use and management of the data (see Appendix 3). Policies were redrafted to 

account for stipulations from any of the relevant parties, after which all parties (chief 

investigators, nominated principal investigators, sponsors and collaborators) signed 

and agreed to be bound be the terms of a revised data-sharing agreement (Appendix 

3). In addition, some studies required additional contracts to be signed which would 

stand in conjunction with the data-sharing agreement (also see Appendix 3).  

 
The basic terms of the data-sharing and publication policy agreements were that:  
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1) All data would be treated in accordance with the Data Protection Act 1998, 

data would be pseudonymised, stored securely and treated as confidential.  

 

2) In conducting this study the Sponsor, UCL would comply with all laws and 

statutes, as amended from time to time, applicable to the performance of 

research studies with human participants including, but not limited to: The 

Human Rights Act 1998, The Data Protection Act 1998, The Freedom of 

Information Act 2000, The Research Governance Framework for Health and 

Social Care, issued by the UK Department of Health (Second Edition 2005) or 

the Scottish Health Department Research Governance Framework for Health 

and Community Care (Second Edition 2006) 

 

3) The studies using data from the IPD dataset would be conducted in 

accordance with the World Medical Association Declaration of Helsinki 

entitled 'Ethical Principles for Medical Research Involving Human Subjects' 

(1996 version) and in accordance with the terms and conditions of the ethical 

approval given to the trial. 

 

4) All publications based on data included in the IPD would include each Chief 

Investigator from the included RCTs as co-authors and potentially nominated 

Principal Investigators where appropriate. 

 

5) All articles to be submitted for publication would be sent to all co-authors for 

approval prior to submission. 

 

6) Data from the IPD would not be used for any purposes outside of the 

approved investigations on understanding and predicting prognosis for adults 

with depression and closely related topics. Any additional analyses would be 

subject to agreement from the chief investigators of the individual studies.   

 

7) Data from the IPD would not be shared with external parties, any requests for 

data sharing would be signposted to the chief investigators or custodians of 

the data for each individual RCT included in the IPD dataset and it is expected 
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that these requests would then be reviewed as usual by those individuals or 

teams.   

 
It should be noted that these terms were laid out in advance of the introduction of the 

General Data Protection Legislation (GDPR) implemented into European Union law 

in May 2018. 

 

Data Collection Processes  
Once the above terms had been agreed to and any additional contractual elements 

had been drawn up and agreed to, the means and methods of access to the data 

from each study had to be agreed. One chief investigator had already shared IPD 

data from one study meeting eligibility criteria for the Dep-GP (AHEAD) with one of 

the study sponsors, so that chief investigator suggested using those same data and 

there were therefore no additional requirements on accessing those data. In addition, 

one of the study sponsors was the chief investigator and custodian of the data for 

three of the eligible RCTs (GENPOD, ITAS, & PANDA) so agreed to give access to 

those data without any further requirements too. For all of the other studies bespoke 

systems for securely accessing the data had to be agreed, this involved the use of 

data encryption software and the use of online portals for data transfers on a cloud 

server hosted by the data custodians’ universities or clinical trial units, guaranteeing 

data security under the terms of their own institutions.    

 

Compiling the datasets, harmonizing data, and data integrity checks 
PRISMA-IPD requires that details of the compilation and storage of IPD datasets be 

reported (108), however it has been noted by several authors that in compiling IPD 

datasets data are often transferred in multiple formats, across various software and 

so bringing these datasets together into one single IPD dataset is both time 

consuming and challenging (46,61,63,143). For the Dep-GP IPD dataset study 

teams sent their data in Stata 15.0 (144), Microsoft Excel, SPSS (145) and text 

(notepad) formats and most study teams sent multiple datasets containing various 

sections of their study data. All datasets/files for each study were merged in Stata 

and then entered into Microsoft Excel to keep a uniform format for original datasets, 

initial cleaning of each study was performed in Excel using formulae bringing original 

data into a new “clean” worksheet and then all studies were appended and further 

cleaned in Stata with a series of ‘do files’ used to record all of the cleaning steps. 
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A key stage of compiling the overall dataset involved harmonizing data from each 

included study (46,63). As an inclusion criterion for Dep-GP was the use of the CIS-

R at baseline and as most studies used the same computer programme version of 

CIS-R with the same demographics and history of depression variables included, 

little harmonization was required of such data. However, there were some variations: 

two studies conducted more recently than some of the others (MIR and PANDA) 

included additional categories for all duration items on the CIS-R, as such these 

were recoded so the highest categories (“five years or more” and “between two and 

five years”) fitted with the other 10 studies (this involved recoding of the top two 

categories to be equal to the top category in the other studies “two years or more”). 

One study only included data on the depression subscales of the CIS-R 

(HEALTHLINES) so the total score on that measure could not be harmonised with 

total scores on the CIS-R from the other studies. Harmonizing of the two versions of 

the EQ5-D questionnaire used in many of the studies was conducted using a 

validated cross-walk of the total scores on each measure to a single index score (as 

detailed in the Measures section above).  

 

Of great importance is consideration of whether or not to harmonize (and if so how to 

do so) across different outcome measures used in the different studies (63). Some 

authors propose the use of standardised means or z-scores across all different 

measures (46), others propose the use of cross-walks (143) when appropriate ones 

exist (e.g. PROMIS for the BDI-II and PHQ-9) (146), and other authors propose the 

use of multiple imputation techniques to impute missing outcome data across 

studies, negating the need to harmonize across different outcome measures (63). 

The choice of which approach to take depends on the outcome of interest and the 

research question under investigation, as such, the approach taken in Dep-GP 

varied depending on such factors and is detailed below in discussion of the specific 

data analysis plans of relevance to this thesis.  

 

Once data were uniformly formatted, all individual trial datasets underwent integrity 

checks (108), checking all baseline and each reported endpoint variables in each 

trial against those reported in the publications about each study. This often required 

splitting the data into the randomised groups and re-categorising some variables to 
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match those used in the publications. This led to a number of discrepancies which 

were checked with the chief investigators and where applicable with data managers 

for each trial. The following issues arose:  

1) In AHEAD despite collecting data on the CIS-R as the study team did not use 

the computerised version only total score and subscale scores were available, 

not duration items or individual items of the CIS-R. The study team searched 

archive folders for the original raw data but could not access the missing CIS-

R data and so these items were lost. 

2) In CADET the publication (120) reported on 581 participants but data for only 

527 were received, this was because 54 people were withdrawn/asked to 

withdraw from the study and so their data were removed at the end of the trial. 

Numbers of participants in each category of categorical variables and 

summary statistics were therefore different to those reported by the study 

team (120) but were largely similar in form and distribution.  

3) In ITAS the publication reported that inclusion criteria were being aged 16 or 

over, being a case on the GHQ-12 and scoring ≥12 on the CIS-R, the study 

team reported that 762 participants met those criteria (147). The study team 

sent raw data on 805 participants, and applying their inclusion criteria resulted 

in a sample of 798. In discussion with that study team it was suggested that 

for the purposes of Dep-GP we should use data on all 798 as they contributed 

data at each endpoint. Given the passage of time since this study was 

conducted the precise reason for the discrepancy in the number of 

participants could not be determined. 

4) In GENPOD there was a slight error in how the study team had calculated the 

HADS depression score when data were sent, after discussing the formulae 

used by the study team to calculate this variable we discovered a small error 

which was able to be corrected and data were resent.  

5) In IPCRESS the publication on the study reported 297 participants (124) but 

two participants were missing data on most variables so were removed, 

leaving a sample of 295 participants. An additional issue occurred in that the 

individual items of the CIS-R were not available as they had not been 

extracted from the original raw files created by the CIS-R computer software 

programme. This meant that the IPCRESS study team had to send all the raw 

files for the CIS-R and it was necessary to create a bespoke data-extraction 
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tool based on those used in other studies but changing the variables to fit 

IPCRESS. Once this was done it was possible to extract all the necessary 

data and create the CIS-R individual items. As data on these were not 

reported in the publications about IPCRESS, integrity checks involved 

ensuring that total scores in the published analyses matched the total scores 

derived by adding all items together in the format specified by the CIS-R 

scoring (“proqsy”) programme. 

6) In TREAD the BDI-II scores sent were slightly different from summary 

statistics reported in the publication about this study (130). Inspection of the 

IPD revealed that 30 participants had scores of zero at baseline and that the 

total score was not a simple summation of the 21 individual items. In 

discussion with the study team we identified an error that had occurred when 

the variables requested for Dep-GP were split off from the larger dataset held 

by the study team, they were therefore able to correct this error and resend 

the data, after which the summary statistics matched those in the publication 

(130).   

7) PANDA and MIR were not published when the data were initially sent so the 

integrity checks involved checking data against the protocols for those studies 

and then later once such publications were available, checking against those. 

It was noted that in PANDA there was a change in the stratification by CIS-R 

score from the data analysis plan for the study to the published protocol (148). 

The protocol paper reported that the top stratification category would be a 

score ≥20 on the CIS-R, this was previously listed as >20 in the data analysis 

plan which was all that was available when the data were initially provided by 

the PANDA study team.  

8) HEALTHLINES were not able to send the CIS-R data in the original data 

transfer, as with IPCRESS a programme was written to extract data from the 

text files automatically generated by the CIS-R computer programme during 

the study. When doing this it was found that only the depression subscales of 

the CIS-R were used. As the only data from CIS-R reported in the publication 

about HEALTHLINES (123)  was the ICD-10 depression diagnosis 

determined by CIS-R, the other CIS-R data were not able to be checked 

against the publication. As with IPCRESS I therefore checked that the sum 

scores for each domain of the CIS-R with observed data added up to the 
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expected amount when checked against the CIS-R “proqsy” (scoring) 

programme.  

9) It was agreed with the study sponsors and collaborators that we would 

remove cases if they had missing data on over 75% of the variables at 

baseline or were missing all CIS-R variables, this resulted in two patients 

being removed from IPCRESS and one from PANDA. 

 

After this phase all studies were appended together in Stata and underwent further 

cleaning and harmonizing to ensure all variables were in the same formats, were 

usable in analyses, and the same integrity checks were performed for each study in 

the collated IPD dataset. The data cleaning steps and integrity checks were 

independently cross-checked by the study sponsors and a collaborator with 

permission to access the data. Discrepancies in the data-cleaning and integrity 

checks were highlighted and discussed with the chief investigator for the relevant 

studies such that errors could be resolved. This resulted in very few changes to the 

cleaned data but did help highlight two of the errors noted above, including the error 

on the BDI-II total score in TREAD and the discrepancy in the application of the 

inclusion criteria noted in ITAS.  

 

Interim Summary 
 
I have discussed the importance of IPD datasets in general, why some authors have 

argued that they are the “new gold-standard” for investigations of indicators of 

prognosis, and hence the rationale for forming the Dep-GP IPD dataset to achieve 

the aims of this thesis. I have outlined some of the methodological considerations of 

relevance to creating and forming an IPD dataset, and have outlined how these were 

accounted for in the formation of the Dep-GP IPD dataset. I will now go on to 

describe methodological considerations relating to the analysis of IPD datasets and 

how these have been accounted for in the data analysis plans for Dep-GP.  

 

Analysing the Dep-GP IPD to investigate indicators of prognosis independent of 
treatment 
 
As discussed above, the Dep-GP IPD dataset should lend itself particularly well to 

research questions focussed on the identification of indicators of prognosis (106), 
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however there are a number of key considerations regarding the analysis of the Dep-

GP data that will greatly influence the ability for these data to be used in this way. To 

start with, a number of authors have noted the complications of determining primary 

outcomes and finding a unique time-point for such outcomes in IPD datasets (61,63). 

 
 

Outcomes 

End-point data 
Eleven of the studies included in the Dep-GP collected endpoint data between three 

and four months post-baseline (see Table 2.1). Guidance on the length of treatments 

for depression suggests that low-intensity psychological treatments should take 

place over 9-12 weeks, high-intensity psychological therapy over 12-16 sessions 

spread over 3-4 months, and structured exercise over 12-14 weeks (21). Further, 

depending on the level of baseline symptom severity antidepressant medications 

usually take 2-4 weeks to have some effect with most suggesting up to 6-12 weeks 

to have a clinically meaningful impact (21,32). Given the intention to have a breadth 

of treatments in the Dep-GP IPD dataset that represent the options in primary care, it 

was decided that the primary endpoint of interest for the analyses should be a 

combination of the endpoints at 3-4 months. This also would ensure that the 

prognostic outcome being assessed was capturing symptoms after acute-phase 

treatment; later endpoints might include outcomes from maintenance or continuation 

phase treatments or capture some relapses or even recurrences of depression after 

earlier remission (149). An additional advantage of having a chronological endpoint 

(such as 3-4 months post-baseline) as opposed to a time varying one (such as at the 

end of treatment) is that findings here might have more pragmatic utility. They might 

inform conversations with patients about their potential prognoses within 3-4 months 

of presenting for treatment rather than at an either undefined endpoint or one that 

might vary depending on treatment choices. Additional end-points between six and 

eight months, and nine and twelve months post-baseline were used for sensitivity 

analyses (see Table 2.3). Endpoints prior to three months or after 12 months were 

excluded from the analyses though as detailed below, they were used for the 

imputation of missing data. 
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Table 2.3. Endpoints in months and time from baseline in weeks in each study in the Dep-GP database. 

  Endpoint (m) and time from baseline in weeks (w) 

 3-4m 6-8m 9-12m 

Study  12-18w 24-32w 36-52w 

AHEAD 12w 26w 52w 

CADET 16w  52w 

COBALT 12w 26w 36w 

GENPOD 12w   

HEALTHLINES 16w 32w 52w 

IPCRESS 16w 32w  

ITAS  26w  

MIR 12w 24w 52w 

PANDA 12w   

REEACT 16w  52w 

RESPOND 18w  44w 

TREAD 16w 32w 52w 

Note: only 3-4 and 6-8 month endpoints were used for analyses presented in this Thesis; 9-12 month endpoint data were only 
used for imputation of missing data. 

 

Primary outcomes 
As the studies using Dep-GP aim to investigate associations with prognosis 

independent of treatment, the primary outcome for the analyses presented in this 

thesis is the endpoint symptoms of depression. This was captured in two ways:  

1) The standardised mean or z-score of the primary depressive symptom 

measure score used at 3-4 months post-baseline in each study. The means and 

standard deviations were calculated separately for each measure at 3-4 months 

post-baseline.  

2) The natural logarithm of 3-4 months post-baseline depression scale scores 

combined across all studies irrespective of the measure used (the type of measure 

used across studies were controlled for in all models by including the random 

allocation in each study in all models of prognosis, as detailed further below). When 

the regression coefficient is exponentiated it provides an estimate of the proportional 

difference in symptoms per unit-change in the independent variable relative to the 

mean; it gives the difference between groups expressed as a proportion. This avoids 

the need to standardise scores across different measures.  

 

It was expected that the two methods of capturing endpoint symptoms of depression 

would give broadly similar results but that the natural logarithm or “log outcome” 
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might have greater clinical utility as the proportions can be expressed as percentage 

differences. These might be more easily understood by patients and clinicians than 

differences in symptoms worked out as fractions of one standard deviation as is the 

case with the standardised mean “z-score outcome”. Further, the use of the log 

outcome allowed for the consideration of whether degrees of difference in prognostic 

factors at baseline were greater or less than the levels considered to be clinically 

important; i.e. they were judged against proportional considerations of the minimal 

clinically important difference (MCID) in depressive symptoms.  

 

Secondary outcomes  
The same type of standardised mean (z-score) outcome as described above was 

also calculated for the endpoints between 6-8 months post-baseline. This was 

calculated using the same mean and standard deviation as were used to create z-

scores at the 3-4 month endpoint, removing the potential for bias that could be 

introduced by ignoring the within-study variability in standard deviations across 

different time points (63). An additional secondary outcome was remission on each 

of the primary outcome measures used in each study (scores below the cut-off for 

‘caseness’ (i.e. the level at which symptoms are considered to be of sufficient 

severity that is a likely the person would meet criteria for a clinical diagnosis) on 

each measure detailed in Table 2.2). In order to obtain potentially more easily 

interpretable findings, remission was modelled both as a binary outcome (with 

logistic models), and as a count outcome (with Poisson models). As such, when the 

regression coefficient was exponentiated it would give the difference in the 

proportion of patients reaching remission between groups (with different levels of the 

baseline prognostic indicator variable).  

  

Attrition was also considered as a secondary outcome. This was defined as a 

participant dropping out from their randomised treatment or from the study by: 

withdrawing from the study or being withdrawn by a clinician or the study team, or 

the participant being lost to follow-up, between the baseline assessment and the 3-4 

month endpoint. As the Dep-GP does not have any data on the 54 participants 

withdrawn from CADET, estimates of attrition at the 3-4 month end point from that 

study might have been overestimated as the denominator in such estimates could be 

lower than would otherwise have been the case, or underestimated as the numerator 
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could be lower than it would otherwise have been. If estimates from the available 

data in Dep-GP for CADET were considerably different from those of other studies, it 

would have been removed from analyses in sensitivity analyses to determine the 

impact this had on overall estimates (see Sensitivity Analyses section below for more 

details).  

 

For some of the planned analyses which involved subsets of the Dep-GP studies, all 

studies used the BDI-II at baseline, and all but one study did so at 3-4 post-baseline. 

The one study that did not use the BDI-II at 3-4 months post-baseline (COBALT) 

used the PHQ-9 at 3-4 months instead, and then used the BDI-II again at 6-8 months 

post-baseline. For such analyses a sensitivity analysis was conducted using a 

conversion of the scores on those measures to a continuous variable: the PROMIS 

T-score (146). Individual item level data on the BDI-II and PHQ-9 in the studies of 

the Dep-GP IPD were used to directly estimate the latent trait depressive symptom 

severity score (PROMIS T-Score) using the expected a posteriori parameter from a 

multidimensional item-response theory (IRT) based conversion tool (150). The use of 

this well validated cross-walk removed the need for imputing systematically missing 

outcome data across studies (63). In addition, further sensitivity analyses were 

conducted using the BDI-II scores at the 3-4 month endpoint in the five studies not 

systematically missing such data. 

 

Prognostic indicators under consideration 
The PRISMA-IPD statement suggests that protocols for analyses of IPD data are 

preferred (108), and the PRISMA-P (for protocols) statement recommends that all 

data items that will be requested from authors of primary studies and those to be 

used in the analyses should be pre-specified prior to conducting the analyses (151). 

To that end, below are the baseline factors that were investigated as potential 

indicators of prognosis. 

1. Depressive symptom severity taken as scores on the depressive symptom 

measures detailed above. 

2. Depressive ‘disorder severity’ factors at baseline, from self-reported:  

a. the sum of the scores on the depressive sub-scales of the CIS-R (12 

studies) 
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b. the sum of the scores on the anxiety sub-scales of the CIS-R 

combined, and individually by subscale (11 studies)  

c. the number and type of comorbid anxiety disorders (10 studies) 

d. the duration of depression (see table 2.2 for the way this was 

measured) (11 studies) 

e. the duration of all anxiety sub-types measured in the CIS-R (see table 

2.2) (10 studies) 

f. whether or not participants have a history of depression (12 studies) 

g. whether or not participants have a history of previous treatment for 

depression (11 studies), and whether or not participants have a history 

of antidepressant treatment (12 studies) 

h. whether or not participants were experiencing significant functional 

impairment at baseline (10 studies) 

i. alcohol misuse as measured with the AUDIT-PC questionnaire (6 

studies) 

3. Social support and specific items of the Social Support Scale (23,137) (6 

studies) (see table 3 for details) 

4. The occurrence of recent stressful life events and specific types of life events 

included in the Social Readjustment Rating Scale (138) (6 studies) (see table 

2.2 for details) 

5.  Demographic factors 

a. Age (12 studies) 

b. Gender (12 studies)  

c. Ethnicity (10 studies)  

d. Employment status (11 studies)  

e. Marital status (10 studies)  

f. Highest level of educational attainment (9 studies)  

g. Financial wellbeing (7 studies) 

h. Housing tenancy status (9 studies) 

6. Presence or absence of a long-term physical health condition (9 studies). 

 

Of the above factors 1 and 2 were assessed in Chapter 3, to meet sub-aims 1 and 2 

of the thesis (see Chapter 1 section on Summary and Aims for this Thesis). Data for 

these factors were available for between 10 (for durations of anxiety problems and 
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anxiety disorder comorbidities) and 12 (depressive symptom severity, history of 

depression and history of antidepressant medications, and depressive subscales of 

CIS-R) studies in Dep-GP IPD dataset, with the exception of alcohol misuse which 

was only measured in six studies (see Table 2.2 for details). Item 3 (social support) 

was analysed in Chapter 4 and the remaining items were all analysed in Chapter 5. 

Six of the Dep-GP studies were included in the analyses in Chapters 4 and 5, see 

the method section in each chapter for details.  

 

Controlling for Covariates 
Although all studies included in the Dep-GP IPD dataset were RCTs and within each 

study the randomisation should have removed the potential for known or unknown 

confounding factors to influence the effect of randomisation to the trialled treatments, 

the benefits of randomisation do not apply when combining studies in an IPD (59). 

Therefore standard considerations for the control of confounders are important to 

any investigation of causal effects. However, in the analyses outlined here there was 

no attempt to determine causal relationships, therefore the need for consideration of 

different confounding factors in relation to each prognostic factor under investigation 

was not necessary (152). This notwithstanding, the independent association of each 

prognostic factor with each outcome was of primary importance here and so factors 

which might be covariates in the association of each independent variable with the 

outcome, should be adjusted for (153). In addition, adjusting for variables that are 

associated with the outcome reduces the residual variance in linear regression 

models so estimates are more accurate.  

 

Determinations of which factors to include in the meta-analytic models as covariates 

were made based on a priori considerations of the relationships under investigation 

and the relationships between the covariate and both the prognostic indicator and 

outcome. On this basis, age and gender were adjusted for in all models in which they 

were not the prognostic factor under investigation. In addition to age and gender, 

only factors that were independently associated with both the prognostic factor and 

the outcome, were not potentially caused by the prognostic factor, and affected the 

association between the prognostic factor and outcome were considered as potential 

covariates, as recommended by several authors (152). Treatment allocation, i.e. the 



78 
 

randomisation in each study was controlled for in all multivariable models, in order to 

investigate associations with prognosis independent of treatment.  

 

Data Handling and Data Management 

Pre-processing 
Data from the 12 trials were received and cleaned on an individual study basis 

before combining all studies into a single aggregated dataset as detailed above. 

PRISMA-IPD suggests that data pre-processing should be reported in detail, 

including how variables were/will be re-categorised prior to analysis (108). To this 

end, a number of baseline variables were re-categorised into higher-order categories 

due to small numbers, see Table 2.4 for details of the categories of the variables that 

were sent by the study teams who provided data for Dep-GP, and how these 

variables were re-categorised. Of note, there was poorer data-coverage across the 

IPD dataset on information about the number of past depressive episodes than there 

was on a separate question about whether or not the participant had any previous 

episodes, see Appendix 2. Further pre-processing for the analyses specified below 

was also considered. The distributions of all variables were inspected prior to 

imputation (discussed further below). Continuous variables that were non-normally 

distributed were either transformed to normality prior to imputation or where log-

transformation did not result in approximate normality of the distribution of these 

variables, predictive mean matching (154) was used for imputation of missing data 

as part of the multiple imputation with chained equations approach discussed further 

below.  
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Table 2.4. Categorisation of variables during data pre-processing. 

Variable 
Original categories when data were 
sent 

New categories used in analyses of Dep-GP 
IPD 

Ethnicity 
White White  

Mixed 

Other 

 

Black  

Asian   

Chinese  

Other 

Employment Status 
Full time employed 

Employed  

Part time employed  

Student 

Not seeking employment 

 

Retired  

House-person  

Other  

Unemployed jobseeker 
Unemployed  

Unemployed due to ill-health 

Marital Status 
Married/cohabiting Married/cohabiting 

 

Single Single  

Separated 

No longer married 

 

Divorced  

Widowed 

Highest level of education 
Degree or higher Degree or higher 

 
Foundation Degree/Diploma 

A-level or Diplomas 
 

A-level 

 
GCSE GCSE 

 
Other qualifications 

None or Other 
 

No formal qualifications 

Financial Wellbeing 
Living Comfortably 

OK financially  

Doing alright  

Just about getting by Just about getting by  

Hard to make ends meet 
Struggling financially  

Very hard to make ends meet 

Long-term Health Condition Status 
None 

No long-term physical health conditions  

Mental Health Only  

Diabetes 

At least one long-term physical health 
condition 

 

Asthma or COPD 
 

Arthritis 
 

Heart Disease 
 

Stroke 
 

Cancer 
 

Kidney Disease 
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Missing Data 
In IPD datasets data may be systematically missing (also called missing by-design), 

because a study did not collect data on the given variable, or non-systematically 

missing (also called inadvertently missing), where responses were unknown, a 

participant accidentally did not answer a given question, or a participant did not wish 

to answer the question. The reason for data being missing influences the way data 

can be used and the possible approaches to dealing with biases introduced by 

missing data (61). Although IPD datasets have larger sample sizes than individual 

studies, and as such, list-wise deletion (or ‘complete case analyses’) might not 

greatly reduce the overall sample size for analyses, it will still introduce a degree of 

bias. If there were high degrees of attrition between baseline and endpoints in the 

studies included in Dep-GP, then the degree of bias introduced by list-wise deletion 

might become unacceptably high (154–156).  

 

For the analyses presented in this thesis missing data were imputed using multiple 

imputation with chained equations (MICE) in Stata 15.0 (144). This approach uses 

regression models to impute missing values. A number of imputed datasets are 

produced to reflect the uncertainty/variability in the imputation process. Where 

predictive mean matching (PMM) was required (as discussed above regarding the 

distributions of continuous variables) it was conducted via a k-nearest neighbours 

approach as this is considered to be more appropriate for non-normal continuous 

variables (157), following convention, here I used the ten nearest neighbours for 

each missing data point (k=10) (157). Linear regression was used for approximately 

normally distributed continuous variables, logistic regression models for binary 

variables, and ordinal and multinomial regression models for ordered and unordered 

categorical variables respectively. All imputation models were built using data on 

baseline and outcome variables following conventions (156). Only variables with less 

than 50% missing data were imputed (see Appendix 2 Table 1 for degrees of 

missing by variable). All imputation models were run to produce 50 imputed 

datasets. If the primary analysis (detailed below) were to show that results differed 

considerably when studies with systematically missing baseline data were 

included/excluded from the meta-analytic models, then a separate imputation 

approach would have been taken to impute these systematically missing data: 

multiple imputation with multilevel random effects for study (158). The analyses 
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demonstrating that the latter approach was not necessary are presented in Chapter 

3 below. Data were imputed by study, maximising the accuracy of the imputation 

models by including variables that were not of relevance to the analyses here or that 

were systematically missing between the studies, and removing the potential for 

between-study variability on the variables included in the imputation models to bias 

the imputations for any given study (61). 

 

Software & Packages 
Stata SE 15 (144): admetan and ipdmetan (93), MICE (159), and mi impute pmm 

(154) packages. R Studio (160): metafor (161). 

 

Primary Analyses 
To investigate sub-aim 1 linear regression models of the score on the depressive 

symptom scales at 3-4 months post-baseline were built in each study (using both the 

z-score and log outcomes), adjusting for the random allocation in each study and for 

any important covariates. The same was done for sub-aim 2 with the addition of 

adjusting for baseline depression scale scores in each study, and then separately for 

other ‘disorder severity’ related factors listed above. Estimates from each study were 

then pooled in random effects meta-analyses. This can be considered a ‘two-stage’ 

meta-analytic approach as data are first aggregated at the level of the study before 

being combined in a meta-analysis, and is considered the most appropriate method 

for conducting analyses such as those proposed here (60,64). ‘One-stage’ 

approaches which derive across-study summary estimates without calculating 

effects within each study first, allow for greater complexity in meta-analytic models 

and as such have been favoured in other IPD meta-analyses (46,162). However, 

one-stage models have been criticised for increasing the opportunity to introduce 

biases by failing to separate within-study from between-study effects, a lack of ability 

to cope with random-effects in time-to-event data, and for a difficulty in using such 

approaches to display meta-analytic findings appropriately in a forest plot (64,93). As 

such, the one-stage approach is less favourable than a two-stage approach when 

complex model structures are not considered necessary (64,93). Further, the 

difference in the ability of the approaches to deal with complex models is considered 

negligible by some authors (93). As no multilevel models were required to meet the 

aims of this thesis a two-stage approach is favoured and was used here.  
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A multivariable model of outcome was built considering all of the ‘disorder severity’ 

factors that were significantly associated with outcome after adjusting for baseline 

depressive symptom scale scores alone. This was initially only conducted with 

variables that were not systematically missing between the studies, such models 

were built firstly on all studies and then on all studies that did not have systematically 

missing covariates that could otherwise have been included in the multivariable 

model. These models were compared and had there been considerable differences 

in the effects, systematically missing variables would then have been imputed, as 

described above. Decisions on which factors to include/exclude in the multivariable 

models were be led by consideration of the unique contribution to the models by 

each variable, the amount of variance explained (adjusted R2) when modelled with 

and without the given factor, and to tests of the assumptions of linear regression 

models. Where there were high degrees of multicollinearity the variable(s) explaining 

most variance in outcome were retained in the model while the other(s) were 

removed. Link tests were performed to consider the appropriateness of the linear link 

function. Multivariate normality, homoscedasticity, and overly influential data points 

were considered by plotting residuals, and assessing Cook’s distance in the 

residuals plotted against leverage. Forest plots of the variables included in the final 

model were built in R Studio (160) using the Metafor package (161) in order to 

visualise all variables in the same figure.  

 

For sub-aim 3 - separate meta-analyses were conducted with each of the prognostic 

indicators under consideration, unadjusted (with the exception of adjustments for the 

random allocation in each study, age, and gender) and separately adjusted for i) 

depressive symptom severity, and ii) the depressive ‘disorder severity’ factors found 

to be independently associated with outcomes in the analyses for sub-aim 2. This 

was the same process as for the analyses for sub-aim 4, albeit the latter analyses 

were conducted with attrition as the sole outcome. 

 

There were therefore three models of each outcome built for each prognostic factor 

assessed and an additional model just for the association of baseline depressive 

symptom severity with each outcome independent of treatment, age and gender 

(Model 1):  
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1. Baseline depressive symptom scale score adjusted for treatment, age 

and gender.  

2. As in 1 but with the addition of each prognostic factor under 

consideration (one by one).  

3. As in 2 but with the addition of covariates specific to each prognostic 

factor.  

4. As in 3 with the addition of all ‘disorder severity’ factors that were 

significant or otherwise important in 2, and then removing factors that 

are no longer significant when modelled together in multivariable 

models. 

  
Meta-analyses were conducted using the “ipdmetan” package in Stata (93), a 

wrapper in that package: “admetan” was used for primary analyses over imputed 

datasets, and ipdmetan was used for sensitivity analyses of observed ‘un-imputed’ 

data. For the z-score and log outcomes meta-analytic models were fitted using linear 

regressions and logistic regression models were fitted for remission and attrition as 

outcomes. All meta-analyses were conducted using DerSimonian and Laird random 

effects models which take into account heterogeneity of coefficients between 

studies. The degree of heterogeneity was assessed using prediction intervals and its 

impact assessed using the I2 statistic (163). To determine the proportional difference 

in the depressive symptom scale scores at 3-4 months post-baseline per unit change 

in the prognostic factor under consideration, the coefficients from the linear models 

using the logarithm primary outcome were exponentiated (to base e). Poisson 

models of remission at 3-4 months post-baseline were also fitted and as above, the 

coefficient for each prognostic indicator was then exponentiated in order to calculate 

the proportional difference in remission for each unit difference in the prognostic 

indicator. 

 

Sensitivity Analyses 
As discussed in the PRISMA-IPD statement and by several authors, consideration of 

heterogeneity of effects between studies in an IPD are as important as they are in 

any meta-analysis (61,108), so sub-group analyses should be considered to better 

understand effects (57,61). In the Dep-GP IPD dataset if heterogeneity between the 

studies were considerable based on guidance from the Cochrane Collaboration e.g. 
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with I2 above 75% or where the effect in one study was considerably different from 

that of all other studies after inspecting the forest plot (164), sensitivity analyses 

were performed removing studies contributing most to the heterogeneity from the 

meta-analyses to consider their impact on the summary statistics. If the same 

variables were found to have considerable amounts of heterogeneity when analysed 

in each of the four models above, sensitivity analyses would be conducted for the 

model controlling for the most other variables, e.g. symptom severity and covariates 

(model 3) only. In addition, for variables in the final model(s), sensitivity analyses 

were similarly planned where the threshold for substantial heterogeneity was met (I2 

above 50%) (164). Further sensitivity analyses were planned to remove any studies 

with moderate or high risks of bias or to that offered a low quality of evidence for the 

effects investigated (see Risk of Bias section below). For sub-aims 1 and 2 in the 

first instance, further sensitivity analyses were conducted using the endpoint at 6-to-

8 months in bivariate meta-analyses in order to include the one study that did not 

have an endpoint in the 3-to-4 month post-baseline time period. This was initially 

conducted only to assess the prognostic indication of baseline depressive scale 

scores adjusted for the covariates specified. If it were found that this led to 

considerable variation in the results then this method would have similarly been used 

in the analyses of the other potential prognostic factors. Analyses showing this was 

not necessary are presented in the sensitivity analyses in Chapter 3.   

 

Risk of Bias 
It is important to consider biases introduced by the methods of each reviewed study 

and the quality of the studies (or the level of evidence provided by such studies) 

included in an IPD dataset. There are particular checklists that are commonly used 

to assess the quality of each study to provide evidence for the effects being 

investigated here I used the most commonly used measure: the GRADE framework 

(35,165). There are risk of bias rating systems specific to IPD datasets but they 

require the included studies to be predictive modelling studies (166) which was not 

the case for the present IPD. Therefore, for Dep-GP risk of bias assessments were 

conducted using the Quality in Prognosis Studies (QUIPS) tool (36). Two reviewers 

(myself and a collaborator) independently rated study quality (using GRADE) and the 

risk of bias (using QUIPS) in each study related to: i) study participation; ii) study 

attrition; iii) prognostic factor measurement; iv) outcome measurement; v) study 
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confounding; and vi) statistical analysis and reporting. Studies were then given 

ratings of “high”, “moderate” or “low” in relation to quality, and also in relation to risk 

of bias. The quality ratings were conducted in relation to each set of prognostic 

factors investigated.  

 

Summary and Next Steps 
 
Above I have discussed the importance of treating the identification of studies for an 

IPD like one would a systematic review, and have outlined the systematic review-like 

methods utilised to form the Dep-GP IPD dataset. I have outlined the importance of 

setting up IPD datasets well from the outset with collaborators and contributors all 

involved in formalising and then committing to data sharing, data access, and 

publication policy documents. The importance of harmonizing data and compiling 

individual trial datasets in such a way that the integrity can be checked both before 

and after the overall IPD is compiled has also been discussed. I have reported how 

these things were done in Dep-GP, the errors that were found as a result, and how 

these errors were dealt with.  

 

I identified 13 studies that met inclusion criteria, 12 gave IPD data to help form the 

Dep-GP dataset. The one study unable to provide IPD data had a considerably 

smaller sample (n=151) (167) than the others included in the Dep-GP and so the 

data obtained to form this IPD dataset represents 98% of the participants in all 

studies meeting inclusion criteria. I have explained the rationale and methods for 

using data from different subsets of the 12 studies to meet the aims of this thesis for 

identifying factors associated with prognosis independent of treatment.  

 

Now that these analyses have been described and a protocol for these analyses has 

been published (168), the subsequent three chapters of this thesis will discuss the 

results of each set of analyses, considering them in turn: starting with sub-aims 1 

and 2 in which the associations between symptom severity and ‘disorder severity’ 

factors as indicators of prognosis independent of treatment are addressed; then 

looking at those factors beyond ‘disorder severity’ that may or may not be indicative 

of prognosis independent of treatment and independent of ‘disorder severity’ to 

address sub-aim 3. This will include investigating social support in Chapter 4, and 
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then looking at life events, socio-demographics and long-term health condition status 

in Chapter 5. Each chapter will also present analyses of associations with attrition, to 

address sub-aim 4. I will finish the thesis by discussing implications of these 

analyses altogether, considering their potential utility and further work that might lead 

on from these analyses in Chapter 6. 
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Chapter 3: The associations between factors 
related to severity and prognosis.   
 

Overview 
 
In Chapter 2 I discussed the methods for forming an individual patient dataset using 

the data from 12 randomised controlled trials of common treatments for depression 

for adults recruited in primary care. I also outlined a protocol for the analysis of that 

dataset in order to determine whether factors related to a patient’s experience of 

depression are indicative of their prognosis independent of treatment, and 

independent of the severity of their depressive symptoms. In this chapter I report the 

findings from that analysis and consider some clinical and research implications of 

them, these findings are also reported in a recent paper (169). 
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Abstract  

Background 
There is evidence that depressive symptom severity is associated with treatment 

outcomes. However, we lack evidence for this effect independent of treatment, and 

for the magnitude of impact of this factor on prognosis. There is limited evidence that 

some other factors associated with the severity of depressive illnesses but separate 

from depressive symptom severity may also be associated with treatment outcomes. 

Again, there is a lack of evidence for such effects independent of treatment.   

Methods 
Individual patient data were gathered from 12 RCTs. Two-stage random-effects 

meta-analyses were undertaken to ascertain the independent association between 

each potential prognostic factor and depressive symptoms at 3-4 months post-

baseline, remission, depressive symptoms at 6-8 months post-baseline, and attrition 

at 3-4 months post-baseline. Risk of bias was calculated using QUIPS and quality 

was assessed using GRADE. PROSPERO registration: CRD42019129512.  

Results 
Baseline depressive symptom severity was strongly associated with prognosis 

independent of treatment; there was a 30.74%(95%CI: 24.94 to 36.82) difference in 

depressive symptoms at 3-4 months per z-score increase at baseline. The duration 

of anxiety, duration of depression, comorbid panic disorder, and a history of 

antidepressant treatment were also associated with prognosis independent of 

depressive symptom severity, albeit the latter with weaker evidence. When 

combined there was a difference of 36.25%(95%CI: 12.35 to 65.23) independent of 

treatment and of depressive symptom severity. Adding these variables to a model of 

prognosis independent of treatment improved the amount of variance explained from 

16% using depressive symptom severity alone to 27%. After adjusting for depressive 

symptoms only the severity of health anxiety symptoms was significantly associated 

with attrition at 3-4 months post-baseline. Risk of bias was low in all studies, quality 

was high and heterogeneity was within acceptable limits for most associations. No 

substantive differences were found in sensitivity analyses. 

Conclusions 
Depressive symptom severity was the most impactful indicator of prognosis 

independent of treatment considered here. Accounting for the ‘disorder severity’ 

factors above when assessing adults with depression pre-treatment could lead to 

more accurate prognoses for large numbers of patients.  
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Introduction 
 
The rationale for this analysis was described in Chapter 1 and the background to the 

dataset used and the methods of analysis are described in Chapter 2. They are also 

outlined in a protocol paper (168) and a registration document (PROSPERO 

registration: CRD42019129512 (01/04/2019)). In brief, knowledge of prognosis 

independent of treatment might be particularly informative for patients and clinicians 

alike, and may influence the clinical management of depression, but we currently 

lack robust knowledge of the factors that could be used to predict prognosis for 

people with depression (31,33,51). In particular, we lack knowledge of the factors 

associated with prognosis independent of treatment for adults with depression, 

because as noted in Chapter 1, no previous systematic reviews or meta-analyses 

appear to have addressed prognosis in this context. The extant literature has 

demonstrated with a high degree of consistency that the severity of depressive 

symptoms pre-treatment is associated with the outcomes of a number of different 

treatments for people with depression (44,66,76–79,81). However, there is the 

possibility that these associations are limited to people receiving those particular 

types of treatment only, and there were a number of important methodological 

limitations to previous studies as outlined in Chapter 1, so there is uncertainty about 

the magnitude of the association between depressive symptom severity and 

prognosis. In addition, those studies either rarely included data from primary care 

settings, or they did not give enough information about how the patients were 

recruited in the primary studies they reviewed to know if the results may be 

generalizable to other health service settings. In the UK the vast majority of people 

with depression initially seek help from primary care settings (23), this is true of a 

number of other countries, and there is an effort to increase the screening, 

assessment, and treatment of depression in primary care or by general physicians in 

many other countries too (8,22). Identifying prognostic factors in a primary care 

setting would therefore have important utility as findings could be generalizable to 

the largest proportion of adults seeking treatment for depression (23). 

 

On the basis of past research there is further uncertainty as to whether features of 

depressive illness, such as duration and comorbidity are related to prognosis (170). 
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As outlined in Chapter 1, I refer to such factors as indicators of depressive ‘disorder 

severity’, in contrast to depressive symptom severity. Some of these ‘disorder 

severity’ factors have been reported to be associated with response to particular 

treatment(s) but with considerably less consistency across studies than for 

depressive symptom severity, and the associations have been investigated in far 

fewer studies. In addition, the existing literature has not established whether these 

factors are associated with prognosis independent of treatment and after controlling 

for depressive symptom severity. Knowledge of the potential benefit of assessing 

each ‘disorder severity’ factor in addition to depressive symptom severity could help 

inform both clinical practice and future research.  

 

Aims 
The analyses presented in this chapter aimed to meet sub-aims 1 and 2 of this 

thesis, and to partly meet sub-aim 4, re-stated here for reference:  

1) To determine whether and the degree to which depressive symptom severity 

is associated with prognosis for adults with depression independent of 

treatment, in primary care. 

2) To determine which depressive ‘disorder severity’ factors pre-treatment are 

associated with prognosis independent of depressive symptom severity and 

independent of treatment. 

4) To determine whether all of the above factors are associated with attrition 

from treatment, independent of treatment and independent of depressive 

symptom severity.  

 

Methods 
 
The methods for this systematic review and meta-analysis of individual patient data 

have been described in Chapter 2 as well as in protocol (168) and registration 

documents (Open Science Framework: DOI 10.17605/OSF.IO/UX95Q; PROSPERO: 

CRD42019129512 (01/04/2019)). In brief: this study involved compiling an IPD 

dataset from RCTs of adults with depression that sought treatment in primary care 

and were randomised to any type of treatment. This was in order to be able to 

assess effects independent of the variety of treatments available to many clinicians 

in primary care settings. 

 

https://www.crd.york.ac.uk/PROSPERO/display_record.php?RecordID=129512
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Measures  
Details of the measures used in each study can be found in Table 2.2. One measure 

was used across all studies: the CIS-R (112). This analysis used the scores and 

durations measured on each of the symptom subscales which are also used to 

determine ICD-10 (113) diagnoses, and the degree of functional impairment.  

 

Ethical considerations and trial registrations 
All included studies were granted ethical approvals by NHS Research Ethics 

Committee, see Appendix 4. No additional NHS ethical approval was required for 

this study: HRA reference 712/86/32/81 confirmed 8th August 2019.  

 

Data Extraction 
Raw data were extracted for each study participant on all variables outlined in 

Chapter 2. These data were cleaned one study at a time, independently by two 

reviewers and cross-checked with publications and via liaison with chief investigators 

for each study. Issues were resolved by consensus between four reviewers (myself, 

my two sponsors/supervisors and a collaborator).  

 

Primary outcomes 
The primary outcome was endpoint symptoms of depression captured in two ways: 

1) the standardised mean (“z-score”) of the primary depressive symptom measure 

score used at 3-4 months post-baseline in each study. For the primary analyses this 

was based on four different depressive symptom measures (see Tables 2 and 3): the 

means and standard deviations were calculated separately for each measure at 3-4 

months post-baseline. 2) The natural logarithm (“log”) of 3-4 months post-baseline 

depression scale scores combined across all studies irrespective of the measure 

used (the type of measure used across studies was controlled for in all models by 

including the random allocation in each study in all models of prognosis, as detailed 

further below).  

Secondary outcomes  
1) Remission on the primary depression measure in each study at 3-4 months 

post-baseline (see Table 2.2 for how this was defined), both the odds ratio for 

remission and the percentage difference in remission per unit change in the 

prognostic indicator variable were calculated, see Chapter 2 for details.   

2) Endpoint depressive symptoms at 6-8 months post-baseline also captured 

with the z-score of depressive symptom measures at 6-8 months post-
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baseline, using the mean and standard deviation for the scores at 3-4 months 

post-baseline, and the natural logarithm of scores at that time point as 

described above.    

Data Analysis 
Details of the analysis plan are provided below, for further details see (168) and see 

Chapter 2.   

Primary analyses 
Two-stage random effects meta-analyses were conducted for each prognostic factor 

adjusted for the treatment allocation, analysing within each study before aggregating 

across studies, using Stata 15 (144). This approach removes variance due to the 

different depressive symptom measures used across the studies. There were three 

models of each primary outcome built for each prognostic factor assessed and an 

additional model just for the covariates and the baseline depressive symptom scale 

scores (Model 1): 

 

Model 1: Baseline depressive symptom scale score adjusted for age, gender and 

treatment.  

 

Model 2: Each ‘disorder severity’ factor (one by one) adjusted for age, gender and 

treatment.  

 

Model 3: As in 2 with the addition of baseline depressive symptom scale score.  

 

Model 4: As in 3 with the addition of covariates specific to each prognostic indicator. 

 

Then final models were built with the primary outcome (using both the z-score and 

log outcomes), adding each prognostic indicator to the model in order of magnitude 

of effect from model 4 (one by one). Those no longer significantly associated with 

prognosis (at the 5% significance level) after adding subsequent factors were 

removed. If similar items were able to be included, in order to avoid multi-collinearity 

those contributing least to the model were also removed. The association with 

prognosis by each prognostic indicator was then tested after removing any highly 

collinear items, adjusted for age, gender, treatment, baseline depressive symptom 

scale score, specific covariates, and the other ‘disorder severity’ factors. Factors that 
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were used to make up other variables already included in the full models (e.g. 

individual subscale scores and the total score from the same questionnaire measure) 

were not tested as potential prognostic indicators in the final models. In the final 

models, any ordinal ‘disorder severity’ variables were re-categorised to assess the 

associations with prognosis in clinically meaningful groups (e.g. duration items were 

re-categorised into durations at baseline of less than one year and durations greater 

than one year). The percentage differences in the mean depressive symptom scores 

attributable to a one category (or unit) difference (at baseline) in each variable 

included in the final model, after adjusting for all other variables included in the 

model, were then assessed using the log outcome. This allowed for the calculation of 

magnitudes of difference in endpoint symptoms for each category (or unit) and thus 

consideration of clinically important differences. This was done by using the 

proportional MCID which has previously been calculated to be approximately 17.5% 

on the BDI-II (171). The final models were evaluated for their explanatory utility by 

considering the amount of variance in depressive symptom scale scores at 3-4 

months post-baseline explained by the models when adding each variable in the final 

model one at a time (using the adjusted R2 statistic). This was calculated both for the 

z-score and the log outcomes.  

 

Means and standard deviations are presented to one decimal place, with 

percentages and I2 rounded to the nearest whole number. Effect estimates (including 

percentages for the log outcome), confidence intervals and model fit statistics are 

presented to two decimal places, p-values are presented to two decimal places or 

the first significant figure.   

 

Secondary and sensitivity analyses 
As noted in Chapter 2, sensitivity analyses were planned if heterogeneity was 

considerable based on guidance from the Cochrane Handbook for Systematic 

Reviews of Interventions (164) (I2 above 75%) for models 1-3, if heterogeneity was 

substantial (I2 above 50%) for variables in the final model(s) (model 4) (164).  Further 

sensitivity analyses were conducted using the endpoint at 6-8 months in bivariate 

meta-analyses including the study that did not have an endpoint in the 3-4 month 

post-baseline time-period using the mvmeta package in Stata (172). The impact of 

variables that could not be imputed as they were not collected in any one of the Dep-
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GP studies was assessed by comparing results of meta-analyses with and without 

studies systematically missing any potential ‘disorder severity’ factor. The two above 

sensitivity analyses were initially run to assess the prognostic indication of baseline 

depressive symptom severity adjusted for the covariate factors specified. If it were 

found that either of the above led to considerable variation in the results then the 

bivariate meta-analytic method was planned to be similarly used in the analyses of 

the other potential prognostic factors, or the systematically missing variables imputed 

and all analyses run over those data, accordingly. In addition, all analyses were also 

run on observed (“un-imputed”) data to consider the impact of imputation.  

 

Additional sensitivity analyses were conducted using all 11 studies that had an 

endpoint at 3-4 months post-baseline, to build a full ‘disorder severity’ model of 

outcome using only those variables available in all 11 studies. In order to include a 

measure of anxiety symptom severity, as the total of the anxiety subscales from CIS-

R was not available in two studies (AHEAD & HEALTHLINES) (119,123), the z-score 

of anxiety symptoms on all measures of anxiety used in the studies including the 

HADS, GAD-7 and CIS-R anxiety subscales was calculated in the same way as 

depressive symptom severity, using the mean and standard deviation of each 

symptom measure across all studies at baseline.  

 

Risk of Bias 
Risk of bias assessments were conducted using the Quality in Prognosis Studies 

(QUIPS) (36), and the quality of evidence for each prognostic indicator was 

assessed using the GRADE framework (165). These were conducted independently 

by two reviewers (a collaborator and myself). 

 

Results 
 

Characteristics of the included studies 
In total, 13 RCTs were identified as meeting inclusion criteria (Figure 2.1), 12 

provided IPD. A description of each included study can be found in Table 2.1. Two 

reviewers independently judged the risk of bias in each study to be low in most 

domain, although half of the studies were judged as moderate risk of bias due to 

attrition (Table 3.1). Based on the GRADE framework the quality of evidence in 
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regards each prognostic indicator was considered to be high, see Table 3.2; 

interrater reliability: (Cohen’s Kappa) k=0.98 for QUIPS and k=1.00 for GRADE. 

 

A key question in this study was whether or not adjusting for depressive symptom 

severity ameliorates the associations between depressive ‘disorder severity’ factors 

and prognosis independent of treatment, therefore descriptive statistics are 

presented stratified by a median split of depressive symptom severity at baseline, 

using observed data only, see Table 3.3. Across the dataset, those with higher 

depressive symptom severity were more likely to have: identified as female; a 

greater number of comorbid mental health problems; mental health problems of 

longer durations; lower social support; lower health-related quality of life; more 

adverse life events; and greater social disadvantages, than those with lower baseline 

scores. Only ethnicity, whether or not participants had a self-reported long-term 

health condition, and scores on a measure of alcohol misuse, did not significantly 

differ between those with higher compared to lower baseline depressive symptoms 

(Table 3.3). Details on the degrees of missing data for prognostic indicators and 

outcomes are available in Appendix 2. 
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Table 3.1. QUIPS risk of bias ratings. 

Study 
Study 
Participation 

Study 
Attrition 

Prognostic 
Factor 
Measurement 

Outcome 
Measurement 

Study 
Confounding 

Statistical 
Analysis and 
Reporting 

AHEAD Low Moderate Low Low Low  Low 

CADET Low Moderate Low Low Low  Low 

COBALT Low Low Low Moderate Low  Low 

GENPOD Low Low Low Low Low  Low 

HEALTHLINES Low Moderate Low Low Low  Low 

IPCRESS Low High Low Low Low  Low 

ITAS Low Low Low Low Low  Low 

MIR Low Moderate Low Low Low  Low 

PANDA Low Low Low Low Low  Low 

REEACT Low Moderate Low Low Low  Low 

RESPOND Low Moderate Low Low Low  Low 

TREAD Low Low Low Low Low  Low 

 

Table 3.2. GRADE quality rating for each evidence for each type prognostic factor assessed.

 Prognostic Indicator 

Study 

Depressive 
symptom 
severity 

CIS-R 
score 
items 

Depression 
Duration 

CIS-R 
duration 
items 

Comorbid 
Diagnoses 

Number of 
comorbid 
diagnoses 

Functional 
Impairment 

History of 
Depression 

Past ADM 
use 

Past 
treatment for 
depression 

AHEAD High High N/A N/A N/A N/A N/A N/A N/A N/A 

CADET High High High High High High High High High High 

COBALT High High High High High High High High N/A N/A 

GENPOD High High High High High High High High High High 

HEALTHLINES High High High High High High High High High High 

IPCRESS High High High High High High High High High High 

ITAS High High High High High High High High High High 

MIR High High High High High High High High High High 

PANDA High High High High High High High High High High 

REEACT High High High High High High High High High High 

RESPOND High High High High High High High High High High 

READ High High High High High High High High High High 

Overall High High High High High High High High High High 
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Table 3.3. Baseline characteristics of Dep-GP sample stratified by median split of baseline z-score of depressive 

symptom scale scores using complete data. 

  

Low Symptom 
Severity  

High Symptom 
Severity χ2 or t-test 

Self-reported Baseline 
Characteristics Factor N(%) or Mean(SD) N(%) or Mean(SD) p-value 

Total  2978(50) 3033(50)  

Age Mean(sd) 44.0(14.6) 41.4(13.6) <.0001 

Gender Female 2005(67) 2127(70) .02 

Male 973(33) 906(30) 

Other 0 0 

Ethnicity White 2262(94) 2319(93) .32 

Non-White 143(6) 165(7) 

Employment status Employed 1574(50) 1413(49) <.0001 

Not seeking employment 817(29) 749(26) 

Unemployed 385(14) 739(26) 

Marital Status Married/cohabiting 1333(55) 1231(47) <.0001 

Single 663(27) 852(32) 

No longer married 437(18) 557(21) 

Educational Attainment Degree or higher 691(32) 469(23) <.0001 

A-level or Diplomas 529(25) 518(25) 

GCSE 634(30) 690(33) 

None or Other 289(14) 409(20) 

Financial status Doing OK  957(52) 581(32) <.0001 

Just about getting by 573(31) 597(33) 

Struggling 322(17) 616(34) 

Housing status Home owner 1359(56) 1130(44) <.0001 

Tenant 789(33) 1126(44) 

Other 263(11) 326(13) 

Long-term conditions No 1653(75) 1773(73) .10 

Yes 539(25) 646(27) 

Social Support Mean(sd) 21.3(3.3) 19.2(4.1) <.0001 

Number of recent life 
events 

Mean(sd) 1.4(1.3) 1.8(1.5) <.0001 

AUDIT-PC score Mean(sd) 2.8(3.0) 2.7(3.2) .71 

Hazardous Alcohol 
misuse 

No 1224(79) 1146(78)  

Yes 327(21) 329(23) .41 

EQ5D Index Score Mean(sd) 0.7(0.2) 0.7(0.2) <.0001 

History of Depression No 815(29) 736(23) .0004 

Yes 1995(71) 2415(77) 

History of ADM 
treatment 

No 1073(38) 1035(33) .0001 

Yes 1739(62) 2120(67) 

Any past treatment No 964(39) 940(32) <.0001 

Yes 1519(61) 1963(68) 

CIS-R Total Score Mean(sd) 21.9(8.1) 31.3(8) <.0001 

Functional Impairment 
 

No impairment 344(14) 124(5) <.0001 
 

Things more difficult but get 
everything done 

1184(49) 902(34) 

Impaired in one activity 376(15) 394(15) 
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Impaired in more than one 
activity 

533(22) 1223(46) 

  Mean(sd) Mean(sd) 

CIS-R scores 
 
 

Compulsions 0.6(1.0) 1.0(1.3) <.0001 

Concentration 1.7(1.4) 2.4(1.5) <.0001 

Depression 2.3(1.2) 3.2(1.0) <.0001 

Depressive thoughts 2.5(1.4) 3.5(1.1) <.0001 

Fatigue 3.0(1.1) 3.3(0.9) <.0001 

Generalized Anxiety 1.8(1.4) 2.5(1.5) <.0001 

Health Anxiety 0.8(1.1) 1.3(1.3) <.0001 

Irritability 2.0(1.3) 2.6(1.3) <.0001 

Obsessions 1.0(1.5) 1.5(1.7) <.0001 

Panic 0.4(1.0) 1.0(1.4) <.0001 

Phobias 0.9(1.1) 1.5(1.4) <.0001 

Sleep 1.9(1.2) 2.6(1.2) <.0001 

Somatic concerns 1.3(1.4) 1.8(1.4) <.0001 

Worry 2.1(1.4) 2.8(1.2) <.0001 

Compulsions 1.2(1.8) 1.5(1.9) <.0001 

CIS-R durations 
 

Concentration 2.6(1.6) 3.1(1.4) <.0001 

Depression 3.3(1.4) 3. 5(1.3) <.0001 

Fatigue 3.1(1.4) 3.3(1.3) <.0001 

Generalized Anxiety 2.3(1.9) 2.5(1.9) .0001 

Health Anxiety 1.8(1.9) 2.3(1.9) <.0001 

Irritability 2.7(1.6) 3.0(1.5) <.0001 

Obsessions 1.2(1.8) 1.7(1.9) <.0001 

Panic 0.6(1.4) 1.4(1.9) <.0001 

Phobias 1.2(1.9) 2.0(2.1) <.0001 

Sleep 2.7(1.8) 3.1(1.6) <.0001 

Somatic concerns 2.3(1.8) 2.7(1.7) <.0001 

Worry 3.0(1.6) 3.2(1.4) <.0001 

Average Anxiety 
Duration 

 1.8(0.9) 2.2(1.0) <.0001 

Number of comorbid 
CMDs 

 1.5(1.0) 2.3(1.1) <.0001 

Note: numbers do not add up to total N due to missing data 

 

Association between prognostic indicators and depressive symptom scores at 3-4 months 
post-baseline  
All of the prognostic indicators assessed were associated with prognosis at 3-4 

months post-baseline independent of treatment, apart from a comorbid diagnosis of 

specific phobias (mean difference in depressive symptom scale scores at 3-4 

months post-baseline for those with a comorbid specific phobia compared to those 

without this comorbidity = 0.08(95%CI: -0.01 to 0.17)) and hazardous alcohol misuse 

(mean difference in depressive symptom scale scores at 3-4 months post-baseline 

for those with vs without hazardous alcohol misuse =0.06(95%CI: -0.06 to 0.19)), 

see Table 3.4. Most of the CIS-R anxiety scores and durations, and history of 
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depression variables were associated with prognosis at 3-4 months post-baseline 

after also adjusting for depressive symptom severity and covariates. Those with 

longer durations of anxiety problems and those with a history of depression or history 

or treatment for depression had poorer prognoses than those with shorter durations, 

or those without such histories, see Table 3.4. However, there was no evidence that 

functional impairment (mean difference in depressive symptom scale scores at 3-4 

months = 0.04(95%CI: -0.05 to 0.14)) or most comorbid diagnoses were associated 

with prognosis after adjusting for depressive symptom severity and covariates (e.g. 

Generalised Anxiety Disorder: mean difference in depressive symptom scale scores 

at 3-4 months = 0.04(95%CI: -0.02 to 0.10)), with the exception of Chronic Fatigue 

Syndrome, and Panic Disorder.  

 

Overall, depressive symptom severity was strongly associated with prognosis at 3-4 

moths post-baseline. For every one standard deviation increase in depressive 

symptoms at baseline, after adjusting for treatment and covariates, the mean 

difference in depressive symptom scale scores at 3-4 months post-baseline was 

0.44(95%CI: 0.41 to 0.47). The standard deviation of BDI-II scores at baseline was 

10.53 in the five studies using the BDI-II at 3-4 months post-baseline, the difference 

in BDI-II scores at 3-4 months per standard deviation increase at baseline was 

approximately 7.07 points. Likewise, the standard deviation of PHQ-9 scores at 

baseline in the six studies that used that measure was 5.49 and the difference in 

PHQ-9 scores at 3-4 months post-baseline per standard deviation increase at 

baseline was 4.78 points. Using the log outcome the scores at 3-4 months post-

baseline were 30.74%(95%CI: 24.94 to 36.82) higher on average, see Table 3.4.  

 

Other variables were also strong associated with prognosis after adjusting for 

depressive symptom severity and covariates. Each category increase in the duration 

of depression was associated with higher depressive symptom scores at 3-4 months 

post-baseline (mean difference in depressive symptom scale scores at 3-4 months = 

0.08(95%CI: 0.05 to 0.11)). Likewise with each category increase in the average 

duration of anxiety problems (0.11(95%CI: 0.07 to 0.16)). Having any past treatment 

for depression was associated with marginally worse prognoses (0.11(95%CI: 0.05 

to 0.18)). Having comorbid panic disorder was strongly associated with an increase 
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in depressive symptoms at 3-4 months post-baseline relative to those without 

comorbid panic disorder (0.21(95%CI: 0.07 to 0.34)).  

 

The findings when using the standardised mean and natural logarithm were 

consistent across prognostic factors and across the models used to investigate 

associations with prognosis. There was however a notable exception where the two 

ways of considering the primary outcome gave different results. In the models 

adjusted for treatment, age, gender, depressive symptom severity and covariates, 

using the z-score there was some evidence that each of the three variables 

capturing history of depression (history irrespective of past treatment, history of 

antidepressant treatment, or history of any treatment for depression) were 

significantly associated with outcome. However, there was no evidence for such 

associations when using the log outcome, see Table 3.4. 
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Table 3.4. Outcomes at 3-4 months (difference in z-score of depressive symptoms, and percentage difference in depressive symptoms) per unit increase in baseline 

prognostic indicators. 

  Difference in z-score of depressive symptoms or % difference in depressive symptoms at 3-4 months post-baseline per unit increase in baseline prognostic indicator 

  Adjusted for Treatment, Age and Genderρ Depressive symptom severity adjusted* Depressive symptom severity and covariate adjusted* or ‡ 

Prognostic Indicator 
Mean difference 
(95%CI) 

I2 %(95%CI) I2 
Mean difference 
(95%CI) 

I2 %(95%CI) I2 
Mean difference 
(95%CI) 

I2 %(95%CI) I2 

Depressive symptom severity 0.44(0.41 to 0.47) 16 30.74(24.94 to 36.82) 78 0.44(0.41 to 0.47) 16 30.74(24.94 to 36.82) 78 0.44(0.41 to 0.47) 16 30.74(24.94 to 36.82) 78 

CIS-R Total Score 0.04(0.03 to 0.04) 23 13.10(10.87 to 15.37) 62 0.02(0.01 to 0.02) 48 6.16(3.88 to 8.49) 50 0.02(0.01 to 0.02) 48 6.16(3.88 to 8.49) 50 

Depressive Subscales Total‡1 0.09(0.08 to 0.11) 71 27.68(21.03 to 34.7) 69 0.04(0.02 to 0.05) 40 9.95(5.04 to 15.09) 42 0.03(0.02 to 0.05) 46 8.22(2.98 to 13.73) 45 

Anxiety Subscales Total‡2 0.04(0.03 to 0.05) 76 13.47(9.98 to 17.07) 71 0.01(0.01 to 0.02) 69 4.84(1.83 to 7.95) 57 0.01(0.00 to 0.02) 68 4.50(1.37 to 7.72) 55 

Compulsions Score 0.13(0.10 to 0.17) 44 8.93(5.78 to 12.18) 61 0.05(0.01 to 0.09) 59 3.62(0.53 to 6.80) 63 0.05(0.01 to 0.09) 59 3.62(0.53 to 6.80) 63 

Compulsions Duration‡1 0.06(0.04 to 0.09) 44 4.30(2.45 to 6.19) 49 0.03(0.00 to 0.05) 43 1.77(0.08 to 3.50) 45 0.02(0.00 to 0.04) 31 1.69(0.16 to 3.25) 35 

Concentration Score 0.16(0.11 to 0.20) 72 9.81(6.47 to 13.26) 69 0.05(0.02 to 0.07) 0 2.73(0.98 to 4.51) 0 0.05(0.02 to 0.07) 0 2.73(0.98 to 4.51) 0 

Concentration Duration 0.12(0.09 to 0.16) 62 8.16(5.49 to 10.90) 61 0.06(0.03 to 0.09) 49 3.96(1.95 to 6.02) 37 0.06(0.03 to 0.09) 49 3.96(1.95 to 6.02) 37 

Depression Score‡3 0.2(0.15 to 0.25) 67 13.97(10.59 to 17.46) 55 0.04(0.01 to 0.08) 42 3.88(1.42 to 6.39) 19 0.03(-0.01 to 0.07) 42 3.13(0.23 to 6.11) 22 

Depressive Thoughts Score‡1 0.22(0.18 to 0.25) 52 15.5(12.21 to 18.88) 52 0.08(0.06 to 0.11) 6 6.29(3.85 to 8.79) 19 0.07(0.04 to 0.10) 8 4.90(2.50 to 7.36) 10 

Depression Duration‡1 0.15(0.12 to 0.18) 27 10.23(7.36 to 13.18) 51 0.09(0.06 to 0.12) 49 6.61(3.96 to 9.33) 49 0.08(0.05 to 0.11) 46 5.87(3.24 to 8.56) 49 

Fatigue Score‡1 0.09(0.03 to 0.14) 70 6.59(1.72 to 11.70) 74 0.03(0.00 to 0.07) 30 3.20(0.22 to 6.27) 37 0.03(0.00 to 0.07) 21 3.16(0.12 to 6.28) 31 

Fatigue Duration 0.12(0.09 to 0.15) 35 8.11(5.31 to 10.98) 52 0.08(0.05 to 0.10) 28 5.73(3.63 to 7.86) 25 0.08(0.05 to 0.10) 28 5.73(3.63 to 7.86) 25 

Generalised Anxiety Score‡1 0.10(0.07 to 0.13) 33 6.51(4.36 to 8.71) 42 0.02(0.00 to 0.04) 1 1.33(-0.27 to 2.96) 7 0.02(0.00 to 0.04) 13 1.47(-0.23 to 3.19) 10 

Generalised Anxiety Duration 0.06(0.04 to 0.08) 0 4.43(2.63 to 6.26) 32 0.03(0.01 to 0.05) 0 2.49(1.01 to 3.98) 14 0.03(0.01 to 0.05) 0 2.49(1.01 to 3.98) 14 

Health Anxiety Score‡1 0.15(0.12 to 0.18) 41 10.04(8.04 to 12.08) 0 0.07(0.04 to 0.10) 30 4.32(2.18 to 6.51) 18 0.05(0.02 to 0.08) 26 3.26(0.92 to 5.65) 28 

Health Anxiety Duration‡3 0.08(0.06 to 0.09) 1 5.49(4.20 to 6.79) 0 0.04(0.02 to 0.05) 23 2.8(1.58 to 4.04) 1 0.03(0.01 to 0.04) 0 2.20(0.99 to 3.43) 0 

Irritability Score‡3 0.09(0.06 to 0.11) 34 6.51(4.57 to 8.49) 0 0.00(-0.02 to 0.02) 0 0.69(-1.27 to 2.68) 10 0.01(-0.02 to 0.03) 9 1.18(-0.78 to 3.18) 0 

Irritability Duration‡2 0.07(0.04 to 0.10) 49 5.64(3.28 to 8.07) 45 0.03(0.00 to 0.06) 53 3.05(0.75 to 5.41) 48 0.04(0.01 to 0.07) 56 3.28(0.91 to 5.71) 50 

Obsessions Score 0.06(0.04 to 0.09) 41 3.45(1.33 to 5.60) 52 0.01(-0.02 to 0.04) 50 0.20(-1.69 to 2.14) 47 0.01(-0.02 to 0.04) 50 0.20(-1.69 to 2.14) 47 

Obsessions Duration 0.05(0.03 to 0.07) 0 3.02(1.39 to 4.68) 35 0.01(0.00 to 0.03) 17 0.69(-0.82 to 2.22) 34 0.01(0.00 to 0.03) 17 0.69(-0.82 to 2.22) 34 

Panic Score‡2 0.13(0.07 to 0.19) 82 8.59(5.04 to 12.25) 72 0.05(0.00 to 0.09) 72 3.05(0.30 to 5.87) 55 0.05(0.00 to 0.1) 74 3.10(0.11 to 6.17) 59 

Panic Duration‡1 0.10(0.08 to 0.13) 45 6.81(4.74 to 8.92) 53 0.05(0.02 to 0.07) 36 3.10(1.40 to 4.83) 34 0.04(0.02 to 0.06) 33 2.63(0.95 to 4.34) 35 

Phobias Score‡1 0.15(0.10 to 0.20) 75 10.00(6.70 to 13.40) 62 0.06(0.02 to 0.11) 64 4.07(1.38 to 6.83) 46 0.04(0.01 to 0.08) 53 2.92(0.50 to 5.39) 32 

Phobias Duration‡3 0.08(0.05 to 0.11) 70 5.59(3.53 to 7.68) 63 0.03(0.01 to 0.05) 56 2.28(0.70 to 3.88) 40 0.02(0.00 to 0.05) 52 1.89(0.39 to 3.41) 35 
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Sleep Score‡3 0.13(0.11 to 0.16) 25 8.25(6.46 to 10.07) 45 0.04(0.01 to 0.06) 1 2.61(0.93 to 4.32) 0 0.02(0.00 to 0.05) 10 1.79(-0.17 to 3.78) 2 

Sleep Duration‡1 0.10(0.08 to 0.13) 35 7.15(5.10 to 9.23) 44 0.06(0.03 to 0.09) 54 4.55(2.49 to 6.65) 51 0.05(0.03 to 0.08) 45 4.04(2.13 to 5.99) 45 

Somatic Score‡3 0.10(0.07 to 0.13) 50 6.61(4.13 to 9.15) 47 0.05(0.02 to 0.07) 5 3.16(1.51 to 4.83) 0 0.04(0.02 to 0.06) 0 2.70(1.02 to 4.41) 0 

Somatic Duration‡3 0.09(0.07 to 0.11) 0 6.62(5.17 to 8.09) 0 0.05(0.04 to 0.07) 0 4.25(2.88 to 5.65) 0 0.05(0.03 to 0.06) 0 3.82(2.47 to 5.19) 0 

Worry Score‡1 0.11(0.08 to 0.14) 36 7.00(4.86 to 9.19) 24 0.02(-0.01 to 0.04) 18 0.93(-0.84 to 2.74) 0 0.02(-0.01 to 0.04) 6 0.82(-1.03 to 2.71) 0 

Worry Duration 0.09(0.07 to 0.11) 0 6.57(4.56 to 8.63) 21 0.05(0.03 to 0.07) 0 3.71(2.04 to 5.4) 0 0.05(0.03 to 0.07) 0 3.71(2.04 to 5.4) 0 

Average Duration of Anxiety‡3 0.26(0.21 to 0.31) 58 19.62(14.64 to 24.83) 67 0.13(0.08 to 0.18) 53 10.29(6.23 to 14.5) 51 0.11(0.07 to 0.16) 45 9.23(5.35 to 13.24) 47 

Number of Comorbid CMDs‡3 0.21(0.12 to 0.29) 87 14.47(8.49 to 20.78) 82 0.06(0.00 to 0.12) 70 4.59(0.62 to 8.71) 56 0.05(-0.01 to 0.11) 72 4.06(-0.01 to 8.31) 60 

Agoraphobia‡1 0.34(0.19 to 0.49) 51 25.72(16.51 to 35.66) 11 0.14(0.02 to 0.26) 30 10.4(3.09 to 18.24) 0 0.09(-0.03 to 0.20) 25 5.96(-1.05 to 13.47) 0 

CFS‡2 0.31(0.20 to 0.43) 64 26.10(15.62 to 37.54) 60 0.08(0.00 to 0.15) 20 9.80(4.02 to 15.91) 0 0.09(0.01 to 0.17) 29 10.79(4.77 to 17.15) 5 

GAD 0.24(0.18 to 0.31) 4 17.54(11.99 to 23.36) 0 0.04(-0.02 to 0.10) 0 4.03(-0.84 to 9.13) 4 0.04(-0.02 to 0.10) 0 4.03(-0.84 to 9.13) 4 

MADD -0.24(-0.30 to -0.18) 54 -12.53(-16.84 to -8.00) 59 -0.05(-0.12 to 0.01) 0 -2.25(-7.08 to 2.83) 28 -0.05(-0.12 to 0.01) 0 -2.25(-7.08 to 2.83) 28 

OCD 0.34(0.22 to 0.46) 30 21.51(13.10 to 30.56) 9 0.01(-0.10 to 0.12) 19 -1.29(-9.18 to 7.29) 29 0.01(-0.10 to 0.12) 19 -1.29(-9.18 to 7.29) 29 

Panic Disorder 0.41(0.19 to 0.64) 72 33.07(19.08 to 48.71) 48 0.21(0.07 to 0.34) 34 15.01(6.92 to 23.72) 0 0.21(0.07 to 0.34) 34 15.01(6.92 to 23.72) 0 

Social Phobia 0.24(0.08 to 0.39) 55 18.25(6.91 to 30.79) 47 0.10(-0.02 to 0.22) 36 8.06(-0.16 to 16.95) 20 0.10(-0.02 to 0.22) 36 8.06(-0.16 to 16.95) 20 

Specific Phobias‡1 0.08(-0.01 to 0.17) 0 6.28(-0.02 to 12.98) 0 -0.04(-0.12 to 0.04) 0 -1.15(-6.82 to 4.87) 0 -0.02(-0.10 to 0.06) 0 0.21(-5.50 to 6.27) 0 

History of Depression‡3   0.19(0.12 to 0.26) 42 7.98(2.71 to 13.52) 59 0.11(0.05 to 0.17) 30 3.26(-1.54 to 8.30) 55 0.09(0.02 to 0.16) 13 2.64(-2.62 to 8.18) 53 

History of ADM Treatment 0.17(0.10 to 0.25) 20 8.46(1.89 to 15.45) 43 0.10(0.03 to 0.17) 24 3.73(-2.12 to 9.92) 40 0.10(0.03 to 0.17) 24 4.53(-0.65 to 9.98) 40 

Any past Treatment 0.19(0.13 to 0.26) 0 10.24(3.9 to 16.96) 24 0.11(0.05 to 0.18) 13 5.21(-0.65 to 11.43) 26 0.11(0.05 to 0.18) 13 5.21(-0.65 to 11.43) 26 

Functional Impairment‡3 0.27(0.15 to 0.39) 72 20.7(11.32 to 30.87) 63 0.04(-0.05 to 0.14) 58 4.58(-2.35 to 12.00) 48 0.02(-0.07 to 0.11) 54 2.8(-3.88 to 9.94) 46 

Hazardous Alcohol misuse‡2 0.06(-0.06 to 0.19) 31 7.21(-4.1 to 19.86) 45 0.01(-0.09 to 0.10) 0 3.25(-5.59 to 12.92) 28 0.00(-0.09 to 0.09) 0 2.68(-5.86 to 11.98) 24 

ρ adjusted for treatment allocation, age, and gender; *additionally adjusted for baseline depression scale z-score; additionally adjusted for: ‡1employment status; ‡2 marital status; ‡3 employment status and marital status; Z per 1 z-
score increase. 
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Association between prognostic indicators and remission at 3-4 months post-baseline  
There were very few differences in the factors associated with remission and those 

associated with the primary outcomes, however heterogeneity was lower in the 

associations with remission than in regards to the primary outcomes. 

 

The odds of remission were lower with each standard deviation increase in 

depressive symptom severity scores at baseline (OR=0.49(95%CI: 0.44 to 0.54)), 

and 31.01%(95%CI: 26.61 to 35.15) fewer patients reached remission. Those 

scoring higher on the depression subscales of the CIS-R were less likely to reach 

remission even after adjusting for baseline depressive symptom severity measured 

on the primary symptom measures (as outlined in Table 2.1) (OR=0.95(95%CI:0.92 

to 0.98)), likewise with those scoring higher on the anxiety subscales 

(OR=0.98(95%CI: 0.96 to 0.99)).  

 

After adjusting for treatment, age, gender, depressive symptom severity and 

covariates, longer durations of either depression or of depressive symptoms of 

various sorts (e.g. sleep problems or fatigue) were associated with lower odds of 

remission: e.g. for depression duration OR=0.85(95%CI: 0.79 to 0.92) and for fatigue 

duration OR=0.86(95%CI: 0.81 to 0.91)). Again, this was similar for patients with 

longer durations of anxiety related problems: for each unit increase in the average 

across all anxiety durations measured in CIS-R, the odds of remission were lower at 

3-4 months post-baseline (OR=0.79(95%CI: 0.71 to 0.88)), and approximately 11% 

fewer patients remitted: 11.42%(95%CI: 7.68 to 15.01). There was limited evidence 

that the number of anxiety disorder comorbidities was associated with lower odds 

and proportions of patients in remission at 3-4 months, after adjusting for treatment, 

age, gender, depressive symptom severity, and covariates: OR=0.89(95%CI: 0.80 to 

1.00), percentage difference in remission per additional comorbid disorder 

=5.68%(0.63 to 10.49).  

Of the individual anxiety disorder comorbidities, for patients with comorbid panic 

disorder the odds of remission were approximately 36% lower (OR=0.64(95%CI: 

0.49 to 0.83)) and approximately 23% fewer patients reached remission relative to 

those without comorbid panic disorder (23.26%(95%CI: 9.02 to 35.27)).  

 

Having a history of antidepressant medication treatment was associated with lower 

odds of remission independent of treatment, age, gender, depressive symptom 

severity and covariates (OR=0.83(95%CI: 0.70 to 0.98)). However, as with the 
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primary outcomes, there was no evidence for an association between functional 

impairment and remission after having adjusted for baseline depressive symptom 

severity (OR=0.90(95%CI: 0.76 to 1.07)), or for an association between hazardous 

alcohol misuse and prognosis independent of treatment, age and gender 

(OR=0.78(95%CI: 0.59 to 1.03)).  
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Table 3.5. Difference in odds of remission and percentage difference in odds of remission at three-to-four months post-baseline per unit increase in baseline prognostic indicators. 

 Difference in odds of remission and % difference in odds of remission at 3-4 months post-baseline per unit increase in baseline prognostic indicator 

 Adjusted for Treatment, Age and Genderρ Depressive symptom severity adjusted* Depressive symptom severity and covariate adjusted* or ‡ 

Prognostic Indicator OR(95%CI) I2 %(95%CI) I2 OR(95%CI) I2 %(95%CI) I2 OR(95%CI) I2 %(95%CI) I2 

Depressive symptom severity 0.49(0.44 to 0.54) 39 -31.01(-35.15 to -26.61) 63 0.49(0.44 to 0.54) 39 -31.01(-35.15 to -26.61) 63 0.49(0.44 to 0.54) 39 -31.01(-35.15 to -26.61) 63 

CIS-R Total Score 0.94(0.93 to 0.95) 31 -13.83(-15.31 to -12.33) 0 0.97(0.96 to 0.98) 18 -7.18(-9.21 to -5.10) 0 0.97(0.96 to 0.98) 18 -7.18(-9.21 to -5.10) 0 

Depressive Subscales Total‡1 0.86(0.83 to 0.89) 50 -26.93(-31.32 to -22.27) 51 0.94(0.91 to 0.96) 24 -10.34(-14.57 to -5.91) 0 0.95(0.92 to 0.98) 29 -9.29(-13.98 to -4.35) 0 

Anxiety Subscales Total‡2 0.94(0.92 to 0.96) 67 -15.39(-18.31 to -12.35) 38 0.98(0.96 to 0.99) 42 -6.43(-9.96 to -2.77) 35 0.98(0.96 to 0.99) 38 -6.01(-9.86 to -1.99) 36 

Compulsions Score 0.81(0.75 to 0.88) 49 -10.69(-14.56 to -6.63) 41 0.91(0.84 to 0.99) 48 -4.82(-8.99 to -0.45) 43 0.91(0.84 to 0.99) 48 -4.82(-8.99 to -0.45) 43 

Compulsions Duration‡1 0.91(0.87 to 0.95) 25 -4.96(-7.47 to -2.39) 33 0.96(0.92 to 1.00) 16 -1.90(-3.99 to 0.25) 15 0.96(0.92 to 1.00) 3 -1.73(-3.51 to 0.08) 0 

Concentration Score 0.79(0.72 to 0.86) 63 -11.71(-14.73 to -8.57) 38 0.94(0.89 to 1.00) 0 -3.21(-5.89 to -0.44) 0 0.94(0.89 to 1.00) 0 -3.21(-5.89 to -0.44) 0 

Concentration Duration 0.82(0.78 to 0.87) 33 -9.77(-12.63 to -6.82) 40 0.90(0.86 to 0.95) 8 -4.55(-7.40 to -1.61) 34 0.90(0.86 to 0.95) 8 -4.55(-7.40 to -1.61) 34 

Depression Score‡3 0.73(0.66 to 0.79) 52 -14.24(-17.06 to -11.32) 28 0.93(0.85 to 1.01) 38 -3.31(-6.95 to 0.47) 29 0.95(0.86 to 1.06) 44 -2.24(-6.42 to 2.13) 30 

Depressive Thoughts Score‡1 0.71(0.67 to 0.76) 15 -14.41(-17.18 to -11.53) 41 0.87(0.82 to 0.93) 0 -4.72(-7.08 to -2.30) 0 0.89(0.83 to 0.95) 0 -4.09(-6.67 to -1.44) 0 

Depression Duration‡1 0.78(0.73 to 0.84) 40 -12.01(-15.59 to -8.28) 50 0.83(0.77 to 0.90) 41 -7.84(-11.79 to -3.72) 57 0.85(0.79 to 0.92) 39 -6.91(-10.53 to -3.15) 48 

Fatigue Score‡1 0.85(0.76 to 0.96) 64 -8.22(-12.03 to -4.24) 40 0.93(0.84 to 1.02) 36 -2.82(-6.08 to 0.55) 19 0.94(0.86 to 1.03) 22 -2.47(-5.50 to 0.66) 3 

Fatigue Duration 0.82(0.77 to 0.86) 0 -9.31(-11.6 to -6.96) 4 0.86(0.81 to 0.91) 0 -6.58(-9.64 to -3.42) 29 0.86(0.81 to 0.91) 0 -6.58(-9.64 to -3.42) 29 

Generalised Anxiety Score‡1 0.86(0.81 to 0.90) 29 -7.97(-9.95 to -5.96) 0 0.96(0.92 to 1.01) 0 -2.10(-4.29 to 0.13) 0 0.96(0.91 to 1.01) 0 -2.51(-4.84 to -0.13) 0 

Generalised Anxiety Duration 0.89(0.86 to 0.93) 0 -5.56(-7.32 to -3.76) 0 0.93(0.89 to 0.97) 0 -3.16(-4.93 to -1.37) 0 0.93(0.89 to 0.97) 0 -3.16(-4.93 to -1.37) 0 

Health Anxiety Score‡1 0.80(0.75 to 0.85) 23 -11.29(-14.51 to -7.96) 27 0.90(0.85 to 0.96) 2 -4.87(-7.97 to -1.67) 12 0.93(0.87 to 0.99) 3 -3.79(-7.02 to -0.44) 6 

Health Anxiety Duration‡3 0.89(0.85 to 0.92) 16 -6.14(-8.30 to -3.94) 23 0.94(0.90 to 0.97) 0 -2.92(-4.99 to -0.79) 18 0.95(0.91 to 0.99) 0 -2.02(-3.81 to -0.19) 0 

Irritability Score‡3 0.87(0.83 to 0.92) 0 -6.48(-8.72 to -4.19) 0 1.00(0.94 to 1.05) 0 -0.05(-2.49 to 2.44) 0 0.98(0.93 to 1.04) 0 -0.86(-3.50 to 1.86) 0 

Irritability Duration‡2 0.88(0.83 to 0.92) 29 -6.61(-9.44 to -3.70) 40 0.92(0.87 to 0.97) 20 -3.72(-6.26 to -1.10) 30 0.92(0.87 to 0.97) 20 -4.00(-6.50 to -1.44) 27 

Obsessions Score 0.91(0.86 to 0.97) 54 -4.68(-7.44 to -1.84) 41 0.98(0.92 to 1.04) 46 -0.94(-3.88 to 2.10) 43 0.98(0.92 to 1.04) 46 -0.94(-3.88 to 2.10) 43 

Obsessions Duration 0.93(0.88 to 0.97) 38 -4.17(-6.49 to -1.80) 27 0.98(0.93 to 1.02) 36 -1.30(-3.69 to 1.15) 30 0.98(0.93 to 1.02) 36 -1.30(-3.69 to 1.15) 30 

Panic Score‡2 0.82(0.74 to 0.9) 65 -10.67(-15.36 to -5.73) 60 0.92(0.85 to 1.00) 44 -4.51(-8.88 to 0.07) 46 0.93(0.85 to 1.02) 47 -3.99(-8.95 to 1.24) 50 



106 
 

Panic Duration‡1 0.85(0.81 to 0.90) 26 -9.04(-11.48 to -6.54) 6 0.92(0.88 to 0.96) 0 -4.55(-6.98 to -2.05) 0 0.93(0.89 to 0.97) 0 -4.05(-6.49 to -1.55) 0 

Phobias Score‡1 0.78(0.71 to 0.86) 63 -12.69(-16.20 to -9.03) 42 0.89(0.82 to 0.95) 33 -6.56(-9.66 to -3.35) 14 0.91(0.86 to 0.97) 2 -5.14(-8.15 to -2.03) 0 

Phobias Duration‡3 0.88(0.83 to 0.93) 63 -7.28(-9.68 to -4.81) 37 0.94(0.90 to 0.98) 29 -3.54(-5.53 to -1.50) 9 0.95(0.91 to 0.99) 25 -3.06(-5.00 to -1.08) 6 

Sleep Score‡3 0.81(0.77 to 0.85) 48 -10.57(-12.70 to -8.40) 12 0.92(0.87 to 0.97) 38 -3.76(-6.12 to -1.35) 36 0.94(0.88 to 1.00) 49 -2.97(-5.65 to -0.22) 46 

Sleep Duration‡1 0.84(0.81 to 0.88) 5 -8.14(-10.01 to -6.24) 6 0.89(0.85 to 0.93) 4 -5.32(-7.57 to -3.02) 26 0.89(0.86 to 0.93) 0 -4.50(-6.36 to -2.61) 5 

Somatic Score‡3 0.88(0.82 to 0.94) 53 -7.06(-9.68 to -4.36) 19 0.95(0.89 to 1.01) 28 -2.8(-5.32 to -0.20) 11 0.96(0.91 to 1.02) 13 -2.23(-4.73 to 0.33) 0 

Somatic Duration‡3 0.88(0.85 to 0.91) 0 -6.29(-8.09 to -4.45) 0 0.92(0.89 to 0.96) 0 -3.37(-5.13 to -1.57) 0 0.93(0.89 to 0.97) 0 -3.02(-4.8 to -1.21) 0 

Worry Score‡1 0.83(0.79 to 0.87) 0 -8.85(-10.94 to -6.70) 0 0.96(0.91 to 1.01) 0 -1.93(-4.29 to 0.48) 0 0.96(0.91 to 1.02) 0 -1.71(-4.24 to 0.9) 0 

Worry Duration 0.85(0.81 to 0.89) 0 -7.75(-9.71 to -5.75) 0 0.89(0.85 to 0.94) 0 -4.29(-6.27 to -2.26) 0 0.89(0.85 to 0.94) 0 -4.29(-6.27 to -2.26) 0 

Average Duration of 
Anxiety‡3 

0.65(0.58 to 0.74) 58 -21.29(-24.98 to -17.41) 24 0.78(0.70 to 0.86) 36 -12.36(-16.37 to -8.16) 15 0.79(0.71 to 0.88) 30 -11.42(-15.01 to -7.68) 0 

Number of Comorbid 
CMDs‡3 

0.72(0.61 to 0.83) 79 -16.5(-21.65 to -11.01) 65 0.89(0.80 to 0.99) 47 -6.19(-10.96 to -1.17) 38 0.89(0.8 to 1.00) 49 -5.68(-10.49 to -0.63) 38 

Agoraphobia‡1 0.56(0.45 to 0.70) 0 -29.44(-39.03 to -18.33) 0 0.76(0.60 to 0.96) 0 -15.57(-26.87 to -2.52) 0 0.82(0.65 to 1.04) 0 -11.65(-23.55 to 2.09) 0 

CFS‡2 0.61(0.49 to 0.76) 52 -23.57(-29.68 to -16.91) 18 0.86(0.73 to 1.00) 0 -7.05(-13.74 to 0.16) 0 0.83(0.71 to 0.98) 2 -8.43(-15.03 to -1.33) 0 

GAD 0.67(0.58 to 0.77) 26 -19.53(-24.94 to -13.74) 0 0.90(0.78 to 1.04) 0 -5.61(-11.91 to 1.14) 0 0.9(0.78 to 1.04) 0 -5.61(-11.91 to 1.14) 0 

MADD 1.45(1.26 to 1.67) 11 17.93(10.45 to 25.93) 39 1.12(0.96 to 1.30) 0 7.29(0.57 to 14.46) 0 1.12(0.96 to 1.30) 0 7.29(0.57 to 14.46) 0 

OCD 0.57(0.46 to 0.70) 0 -27.25(-36.31 to -16.89) 0 0.95(0.75 to 1.19) 7 -3.67(-15.73 to 10.13) 0 0.95(0.75 to 1.19) 7 -3.67(-15.73 to 10.13) 0 

Panic Disorder 0.47(0.33 to 0.67) 44 -35.19(-48.87 to -17.85) 42 0.64(0.49 to 0.83) 0 -23.26(-35.27 to -9.02) 0 0.64(0.49 to 0.83) 0 -23.26(-35.27 to -9.02) 0 

Social Phobia 0.66(0.51 to 0.86) 25 -21.48(-31.73 to -9.68) 0 0.81(0.65 to 1.03) 0 -10.6(-22.06 to 2.54) 0 0.81(0.65 to 1.03) 0 -10.6(-22.06 to 2.54) 0 

Specific Phobias‡1 0.86(0.72 to 1.03) 0 -7.43(-16.07 to 2.10) 0 1.04(0.86 to 1.26) 0 2.26(-7.05 to 12.50) 0 1.03(0.85 to 1.25) 0 2.20(-7.06 to 12.39) 0 

History of Depression‡3   0.73(0.63 to 0.85) 43 -15.36(-21.16 to -9.13) 33 0.80(0.68 to 0.94) 35 -10.79(-16.69 to -4.46) 24 0.86(0.72 to 1.02) 31 -7.87(-14.44 to -0.81) 25 

History of ADM Treatment 0.76(0.65 to 0.89) 23 -14.02(-19.64 to -8.01) 0 0.83(0.7 to 0.98) 26 -9.79(-15.76 to -3.40) 6 0.83(0.70 to 0.98) 26 -9.79(-15.76 to -3.40) 6 

Any past Treatment 0.73(0.62 to 0.87) 26 -14.69(-20.37 to -8.60) 0 0.8(0.67 to 0.96) 30 -10.67(-16.85 to -4.03) 9 0.8(0.67 to 0.96) 30 -10.67(-16.85 to -4.03) 9 

Functional Impairment‡3 0.65(0.54 to 0.78) 42 -22.44(-27.86 to -16.62) 0 0.9(0.76 to 1.07) 21 -5.98(-12.99 to 1.59) 7 0.94(0.79 to 1.12) 22 -3.82(-11.17 to 4.14) 11 

Hazardous Alcohol 
misuse‡2 

0.78(0.59 to 1.03) 23 -11.25(-24.52 to 4.36) 23 0.86(0.67 to 1.10) 0 -4.79(-16.12 to 8.07) 8 0.86(0.67 to 1.11) 0 -3.41(-13.26 to 7.55) 0 

ρ adjusted for treatment allocation, age, and gender; *additionally adjusted for baseline depression scale z-score; additionally adjusted for: ‡1employment status; ‡2 marital status; ‡3 employment status and marital 
status; Z per 1 z-score increase. 
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Association between prognostic indicators and depressive symptom scores at 6-8 months 
post-baseline  
Seven studies had an end-point at 6-8 months post-baseline. All of the severity 

factors associated with outcome at 3-4 months were also associated with the 

outcome at 6-8 months post-baseline, although there was greater heterogeneity at 

this later time-point, see Table 3.6. There was one other factor that was significantly 

associated with prognosis at this time point, which was not significantly associated 

with outcomes at 3-4 months post-baseline: a comorbid diagnosis of mixed anxiety 

and depressive disorder, after adjusting for treatment, age, gender, and baseline 

depressive symptom severity the depressive symptom scale scores at 6-8 months 

were lower on average: difference in mean = -0.14(95%CI: -0.24 to -0.04).  

 

The baseline factor with the largest magnitude of association with prognosis at 6-8 

months was once again depressive symptom severity: for every standard deviation 

increase in scores at baseline the score at 6-8 months was higher on average (mean 

difference =0.38(95%CI: 0.29 to 0.48)), after adjusting for treatment, age and 

gender. Heterogeneity in this effect was high as the effect in IPCRESS was 

considerably higher than in the other studies (mean difference =0.62(95%CI: 0.47 to 

0.76), all other studies had effect estimates between 0.18 and 0.46). However, the 

impact of this was not particularly large as it was the study with the lowest weighting 

of all those included due to sample size, and there was little impact on the pooled 

effect estimate when this study was removed, see Sensitivity Analysis section below. 

As with the primary outcomes, most of the CIS-R subscale scores and duration items 

were associated with prognosis at 6-8 months after adjusting for treatment, age, 

gender, symptom severity, and covariates. Those with the largest magnitude of 

effects were: the duration of depression (mean difference =0.07(95%CI: 0.02 to 

0.12)), the average duration of anxiety (mean difference =0.11(95%CI: 0.04 to 0.18)), 

panic disorder (mean difference = 0.24(95%CI: 0.02 to 0.47)), and the history of 

depression variables relating to antidepressant treatment (mean difference 

=0.11(95%CI: 0.03 to 0.19)) and any type of past treatment (mean difference = 

0.10(95%CI: 0.01 to 0.19)). As with the primary outcomes, there was limited 

evidence for the association with prognosis when the log outcome was used with 

these history of depression variables, with confidence intervals overlapping zero. 
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Table 3.6. Outcomes at 6-8 months post-baseline (difference in z-score of depressive symptoms and percentage difference in depressive symptoms) per unit increase in baseline prognostic 

indicators. 

  Difference in z-score of depressive symptoms or % difference in depressive symptoms at 6-8 months post-baseline per unit increase in baseline prognostic indicator 

  Adjusted for Treatment, Age and Genderρ Depressive symptom severity adjusted* 
Depressive symptom severity and covariate adjusted* or 

‡ 

Prognostic Indicator 
Mean difference 
(95%CI) 

I2 %(95%CI) I2 
Mean difference 
(95%CI) 

I2 %(95%CI) I2 
Mean difference 
(95%CI) 

I2 %(95%CI) I2 

Depressive symptom severity 0.38(0.29 to 0.48) 85 33.41(23.00 to 44.70) 75 0.38(0.29 to 0.48) 85 33.41(23.00 to 44.7) 75 0.38(0.29 to 0.48) 85 33.41(23.00 to 44.7) 75 

CIS-R Total Score 0.04(0.03 to 0.04) 0 13.61(11.13 to 16.15) 0 0.02(0.01 to 0.03) 60 5.98(2.28 to 9.81) 38 0.02(0.01 to 0.03) 60 5.98(2.28 to 9.81) 38 

Depressive Subscales Total‡1 0.08(0.06 to 0.11) 77 27.87(16.30 to 40.59) 64 0.04(0.01 to 0.06) 70 8.77(-3.79 to 22.97) 73 0.03(0.00 to 0.05) 62 7.67(-3.69 to 20.38) 67 

Anxiety Subscales Total‡2 0.04(0.02 to 0.05) 83 11.22(4.12 to 18.82) 78 0.02(0.00 to 0.03) 81 3.40(-2.56 to 9.73) 66 0.01(0.00 to 0.03) 78 3.57(-2.42 to 9.92) 66 

Compulsions Score 0.10(0.05 to 0.16) 54 6.35(2.95 to 9.86) 1 0.04(-0.03 to 0.11) 72 0.81(-3.84 to 5.69) 50 0.04(-0.03 to 0.11) 72 0.81(-3.84 to 5.69) 50 

Compulsions Duration‡1 0.05(0.03 to 0.08) 0 3.41(1.41 to 5.46) 0 0.02(0.00 to 0.05) 4 1.23(-1.19 to 3.71) 31 0.02(0.00 to 0.05) 14 1.27(-1.01 to 3.60) 25 

Concentration Score 0.16(0.10 to 0.21) 75 9.74(5.76 to 13.87) 31 0.07(0.02 to 0.13) 73 3.30(0.18 to 6.51) 0 0.07(0.02 to 0.13) 73 3.30(0.18 to 6.51) 0 

Concentration Duration 0.10(0.04 to 0.17) 79 8.09(1.87 to 14.70) 79 0.06(0.01 to 0.10) 62 4.61(-0.01 to 9.45) 65 0.06(0.01 to 0.10) 62 4.61(-0.01 to 9.45) 65 

Depression Score‡3 0.17(0.11 to 0.22) 60 13.33(7.30 to 19.70) 49 0.04(-0.02 to 0.10) 62 2.59(-4.80 to 10.56) 68 0.02(-0.06 to 0.10) 65 2.49(-4.36 to 9.83) 63 

Depressive Thoughts Score‡1 0.20(0.14 to 0.25) 56 15.07(10.93 to 19.37) 16 0.08(0.04 to 0.13) 38 4.20(-1.77 to 10.53) 56 0.06(0.01 to 0.11) 29 3.62(-1.83 to 9.38) 48 

Depression Duration‡1 0.12(0.07 to 0.18) 56 10.08(4.39 to 16.09) 55 0.08(0.03 to 0.13) 55 6.37(0.82 to 12.23) 57 0.07(0.02 to 0.12) 49 5.61(0.52 to 10.95) 50 

Fatigue Score‡1 0.08(0.02 to 0.14) 52 4.83(-0.89 to 10.87) 30 0.05(-0.01 to 0.10) 43 2.91(-2.28 to 8.39) 23 0.03(-0.02 to 0.08) 25 3.15(-1.81 to 8.35) 17 

Fatigue Duration 0.11(0.06 to 0.15) 40 8.31(4.84 to 11.89) 3 0.08(0.04 to 0.11) 22 6.04(2.79 to 9.39) 0 0.08(0.04 to 0.11) 22 6.04(2.79 to 9.39) 0 

Generalised Anxiety Score‡1 0.09(0.06 to 0.12) 0 5.00(2.28 to 7.79) 0 0.03(0.00 to 0.06) 0 0.62(-1.93 to 3.24) 0 0.03(0.00 to 0.05) 0 0.75(-1.77 to 3.34) 0 

Generalised Anxiety Duration 0.05(0.00 to 0.10) 50 3.65(-0.42 to 7.89) 52 0.03(-0.01 to 0.07) 45 2.11(-1.6 to 5.96) 50 0.03(-0.01 to 0.07) 45 2.11(-1.6 to 5.96) 50 

Health Anxiety Score‡1 0.13(0.06 to 0.20) 74 9.75(5.07 to 14.64) 48 0.06(0.02 to 0.11) 48 4.47(1.27 to 7.77) 0 0.04(0.00 to 0.09) 42 3.67(0.51 to 6.93) 0 

Health Anxiety Duration‡3 0.07(0.03 to 0.11) 63 5.67(2.76 to 8.66) 46 0.04(0.02 to 0.06) 0 3.44(1.47 to 5.45) 0 0.03(0.01 to 0.05) 0 2.79(0.82 to 4.79) 0 

Irritability Score‡3 0.11(0.06 to 0.16) 52 6.55(2.99 to 10.24) 16 0.04(0.00 to 0.09) 50 1.37(-1.68 to 4.51) 0 0.03(0.00 to 0.07) 10 1.93(-1.21 to 5.16) 0 

Irritability Duration‡2 0.06(0.00 to 0.12) 74 4.41(-0.30 to 9.33) 67 0.02(-0.03 to 0.07) 65 1.82(-2.41 to 6.22) 62 0.03(-0.03 to 0.08) 66 1.96(-2.36 to 6.47) 63 

Obsessions Score 0.03(-0.01 to 0.07) 53 0.87(-3.38 to 5.3) 66 -0.01(-0.05 to 0.03) 51 -2.25(-5.55 to 1.18) 48 -0.01(-0.05 to 0.03) 51 -2.25(-5.55 to 1.18) 48 

Obsessions Duration 0.03(0.00 to 0.05) 0 1.86(-0.06 to 3.82) 0 -0.01(-0.03 to 0.02) 19 -0.34(-2.17 to 1.53) 0 -0.01(-0.03 to 0.02) 19 -0.34(-2.17 to 1.53) 0 

Panic Score‡2 0.13(0.05 to 0.21) 81 8.26(1.58 to 15.37) 72 0.06(0.00 to 0.13) 73 3.15(-2.33 to 8.94) 60 0.06(-0.02 to 0.14) 78 3.14(-2.26 to 8.85) 59 

Panic Duration‡1 0.10(0.06 to 0.15) 60 7.53(4.70 to 10.43) 32 0.06(0.01 to 0.10) 58 4.15(1.62 to 6.75) 21 0.05(0.01 to 0.09) 52 3.75(1.43 to 6.12) 11 

Phobias Score‡1 0.15(0.07 to 0.22) 75 9.36(4.31 to 14.66) 54 0.08(0.01 to 0.15) 76 4.2(-0.10 to 8.69) 40 0.05(0.00 to 0.10) 35 3.67(-0.14 to 7.63) 26 

Phobias Duration‡3 0.07(0.03 to 0.11) 59 5.49(2.95 to 8.09) 37 0.03(0.00 to 0.06) 42 2.71(0.42 to 5.05) 28 0.03(0.00 to 0.06) 31 2.29(0.29 to 4.32) 10 
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Sleep Score‡3 0.12(0.09 to 0.15) 46 9.27(5.86 to 12.78) 60 0.05(0.02 to 0.08) 30 3.52(0.31 to 6.83) 61 0.04(0.00 to 0.08) 35 2.65(-0.50 to 5.91) 50 

Sleep Duration‡1 0.09(0.05 to 0.14) 69 7.36(2.26 to 12.71) 74 0.06(0.01 to 0.11) 73 4.78(-0.22 to 10.03) 76 0.05(0.01 to 0.09) 66 4.17(-0.36 to 8.9) 71 

Somatic Score‡3 0.11(0.07 to 0.14) 32 7.99(5.25 to 10.80) 0 0.07(0.04 to 0.11) 28 5.43(2.81 to 8.12) 0 0.06(0.03 to 0.09) 0 4.97(2.37 to 7.63) 0 

Somatic Duration‡3 0.09(0.06 to 0.11) 2 7.58(5.38 to 9.83) 0 0.06(0.04 to 0.09) 0 5.74(3.63 to 7.91) 0 0.05(0.03 to 0.08) 0 5.13(3.04 to 7.27) 0 

Worry Score‡1 0.07(0.03 to 0.11) 37 5.16(2.05 to 8.36) 1 0.01(-0.02 to 0.04) 0 -0.15(-3.10 to 2.88) 0 0.01(-0.02 to 0.04) 0 0.46(-2.47 to 3.47) 0 

Worry Duration 0.07(0.02 to 0.11) 49 6.17(1.94 to 10.58) 55 0.04(-0.01 to 0.09) 59 4.41(-0.11 to 9.14) 64 0.04(-0.01 to 0.09) 59 4.41(-0.11 to 9.14) 64 

Average Duration of Anxiety‡3 0.23(0.14 to 0.32) 71 19.00(11.45 to 27.07) 58 0.12(0.04 to 0.21) 63 10.77(3.37 to 18.71) 58 0.11(0.04 to 0.18) 54 9.69(3.29 to 16.49) 45 

Number of Comorbid CMDs‡3 0.20(0.07 to 0.33) 86 14.70(3.33 to 27.33) 85 0.08(-0.03 to 0.19) 80 5.75(-4.34 to 16.89) 82 0.07(-0.03 to 0.17) 78 4.89(-4.42 to 15.11) 79 

Agoraphobia‡1 0.32(0.12 to 0.51) 28 26.20(11.50 to 42.83) 0 0.15(-0.01 to 0.32) 13 11.71(-0.85 to 25.87) 0 0.09(-0.06 to 0.24) 0 6.87(-5.21 to 20.48) 0 

CFS‡2 0.27(0.15 to 0.38) 28 21.45(9.97 to 34.13) 26 0.08(-0.05 to 0.21) 49 7.17(-4.88 to 20.76) 48 0.09(-0.05 to 0.22) 48 7.62(-4.26 to 20.97) 46 

GAD 0.21(0.10 to 0.33) 0 13.22(3.42 to 23.94) 0 0.03(-0.08 to 0.13) 0 0.44(-8.03 to 9.69) 0 0.03(-0.08 to 0.13) 0 0.44(-8.03 to 9.69) 0 

MADD -0.32(-0.42 to -0.22) 0 -21.44(-28.22 to -14.02) 15 -0.14(-0.24 to -0.04) 5 -9.41(-17.29 to -0.78) 43 -0.14(-0.24 to -0.04) 5 -9.41(-17.29 to -0.78) 43 

OCD 0.38(0.10 to 0.66) 72 29.43(6.63 to 57.10) 62 0.06(-0.17 to 0.29) 58 3.35(-15.24 to 26.02) 61 0.06(-0.17 to 0.29) 58 3.35(-15.24 to 26.02) 61 

Panic Disorder 0.39(0.01 to 0.77) 73 33.81(8.53 to 64.97) 45 0.24(0.02 to 0.47) 33 17.22(1.93 to 34.81) 0 0.24(0.02 to 0.47) 33 17.22(1.93 to 34.81) 0 

Social Phobia 0.22(0.06 to 0.38) 0 14.82(1.91 to 29.36) 0 0.11(-0.04 to 0.26) 0 7.08(-4.77 to 20.41) 4 0.11(-0.04 to 0.26) 0 7.08(-4.77 to 20.41) 4 

Specific Phobias‡1 0.06(-0.08 to 0.21) 0 8.67(-2.85 to 21.55) 0 0.00(-0.14 to 0.14) 0 3.52(-7.25 to 15.54) 0 0.03(-0.10 to 0.17) 0 6.43(-4.55 to 18.68) 0 

History of Depression‡3   0.19(0.10 to 0.28) 43 9.28(-0.60 to 20.13) 62 0.11(0.03 to 0.20) 8 2.88(-6.18 to 12.80) 47 0.08(-0.02 to 0.18) 12 2.81(-6.20 to 12.67) 43 

History of ADM Treatment 0.19(0.11 to 0.28) 0 12.00(-2.56 to 28.73) 54 0.11(0.03 to 0.19) 0 4.11(-9.35 to 19.57) 56 0.11(0.03 to 0.19) 0 4.11(-9.35 to 19.57) 56 

Any past Treatment 0.20(0.10 to 0.30) 10 11.73(-2.71 to 28.32) 53 0.10(0.01 to 0.19) 1 3.54(-9.48 to 18.43) 52 0.10(0.01 to 0.19) 1 3.54(-9.48 to 18.43) 52 

Functional Impairment‡3 0.30(0.15 to 0.45) 61 24.5(13.46 to 36.60) 24 0.09(-0.02 to 0.19) 22 7.22(-1.24 to 16.39) 0 0.08(-0.02 to 0.17) 6 6.25(-2.14 to 15.35) 0 

Hazardous Alcohol misuse‡2 0.03(-0.19 to 0.25) 49 -1.80(-15.11 to 13.6) 23 0.00(-0.19 to 0.19) 42 -2.43(-14.38 to 11.19) 15 0.00(-0.19 to 0.19) 42 
-2.51(-14.97 to 
11.78) 

21 

ρ adjusted for treatment allocation, age, and gender; *additionally adjusted for baseline depression scale z-score; additionally adjusted for: ‡1employment status; ‡2 marital status; ‡3 employment status and marital status; Z per 1 
z-score increase. 
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‘Disorder severity’ and the associations of each prognostic indicator with prognosis 
Many depressive ‘disorder severity’ factors were missing in two studies (AHEAD 

(119) & HEALTHLINES (123)). The difference when including or excluding those 

studies on the effects of variables which were not systematically missing in any study 

were negligible, see the section on sensitivity analyses below. These studies were 

therefore removed from further primary analyses, although they were included in 

sensitivity analyses. The associations between prognostic factors present in all the 

primary analyses with the score on the depressive symptom scales used across the 

studies at 3-4 months post-baseline after adjusting for treatment, depressive 

symptom severity, and each of the depressive ‘disorder severity’ factors displayed as 

well as covariates, are shown in Figure 3.1 for the primary analyses, and Figure 3.2 

for the sensitivity analyses including all studies.  

 

Only four variables were significantly associated with the primary outcomes 

independent of treatment and covariates when included in a full ‘disorder severity’ 

model in addition to depressive symptom severity (see Tables 12 and 13, note for 

ease of interpretation the duration items are split into durations greater than one year 

compared to one year or less). These were: the duration of depression, the average 

duration of anxiety problems, the presence/absence of comorbid panic disorder, and 

a history of treatment with antidepressants. The latter was only significantly 

associated with prognosis when using the z-score outcome, not the log outcome, 

although when removing two studies with little variability in this factor due to their 

inclusion criteria specifying patients had a to have a history of treatment resistant 

depression (COBALT) or to have been on antidepressants at an adequate dose for 

at least six weeks pre-baseline (MIR), there was greater evidence for an effect 

6.34%(95%CI: 0.34 to 12.70). The sum of the anxiety subscale scores on CIS-R, 

and a history of any previous treatment for depression could be included in the 

model in place of the average duration of anxiety and a history of antidepressants 

respectively, though had weaker associations with the primary outcomes than those 

retained in the model and displayed in Table 3.7.  

 

In order to estimate the possible clinical importance of the prognostic factors the 

degree of difference in symptoms relative to the mean was compared to the 

proportional minimal clinically important difference (MCID), previously reported to be 

approximately 17.5% on the BDI-II (171). The question here is not whether a given 

patient experienced a change in symptoms that would be considered clinically 
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important (as is often the case when assessing differences against the MCID), 

instead this additional analysis was asking the question of “what degree of difference 

would there be in the average endpoint depressive symptoms scores between 

groups of patients in one category of a given variable compared to those in other 

categories of that same variable?”. Of the factors listed above only a one standard 

deviation increase (or larger) in depressive symptom severity at baseline was 

associated with a difference in depressive symptoms at 3-4 months post-baseline of 

a magnitude greater than one MCID relative to those with baseline depressive 

symptom scores. This was true after adjusting for treatment, age, gender, marital 

status, and employment status (percentage difference in endpoint symptom scores = 

29.94%(95%CI: 22.74 to 53.82)), and after additionally adjusting for the four 

‘disorder severity’ factors: 26.27%(95%CI: 19.90 to 32.99)). There was considerable 

heterogeneity in both of these effects though removing the study contributing most to 

this led to larger effects and narrower confidence intervals, see the Sensitivity 

Analyses section below.  

 

The durations of both depressive symptoms and anxiety symptoms were close to 

reaching the threshold of one proportional MCID after adjusting for depressive 

symptom severity. When comparing those with durations of greater than one year at 

baseline to those with durations one year or less, the endpoint depressive symptom 

scores were approximately 14% higher, but were not particularly close to the 

threshold (10-11% higher) when additionally adjusting for the other ‘disorder severity’ 

factors, see Table 3.7. Considering the association of ‘disorder severity’ factors with 

prognosis independent of treatment and independent of depressive symptom 

severity, in general patients with combinations of depression and anxiety ‘disorder 

severity’ factors had endpoint symptoms that maybe considered higher to a clinically 

important degree. For example, patients that had both depression and anxiety 

problems lasting longer than one year, comorbid panic disorder, and a history of 

antidepressant treatment, on average had 36.25%(95%CI: 12.35 to 65.23, n=220) 

higher scores at 3-4 months post-baseline than patients with none of the above. In 

addition, adding all four ‘disorder severity’ factors to models of outcome led to gains 

in the variance explained in the endpoint symptom scores (adjusted R2), which 

increased with each factor added, going from 16% to 27% for the z-score outcome 

and from 10% to 21% for the log outcome (see Table 3.8). 
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Table 3.7. Association of prognostic indicators with outcomes (mean difference in z-score of depressive symptoms and percentage difference in depressive symptoms) after adjusting 

for disorder severity. 
 

 
  

 

Table 3.8. Impact on amount of variance explained in depressive symptom scale scores at 3-4 post-baseline, modelled with the z-score and natural logarithm outcomes, when adding 

each variable in turn.  

 
 
 
 
 
 
 
 
 
 
 
  

Prognostic Indicator   Independent of treatment and depressive symptom severity‡ 
Independent of treatment and depressive disorder 
severity† 

 

High on Factor/Present 
N(%) 

Mean difference (95%CI)* I2 
% difference in 
depressive symptom 
scale score^ 

I2 
Mean difference 
(95%CI)* 

I2 
% difference in 
depressive symptom 
scale score^ 

I2 

Depressive symptom 
severity and covariates 

2364(55.10) 0.42(0.38 to 0.77) 17 29.94(22.74 to 37.58) 78 0.38(0.34 to 0.41) 0 26.27(19.9 to 32.99) 69 

Depression Duration◊ 2005(46.80) 0.18(0.10 to 0.23) 29 14.63(5.88 to 24.10) 49 0.15(0.08 to 0.22) 3 11.51(3.51 to 20.13) 36 

Average Anxiety Duration◊ 2780(64.70) 0.18(0.09 to 0.22) 54 14.16(6.52 to 22.34) 47 0.12(0.04 to 0.21) 37 9.78(3.57 to 16.36) 17 

Panic Disorder 399(9.30) 0.18(0.06 to 0.18) 22 12.48(4.76 to 20.77) 0 0.15(0.03 to 0.26) 10 9.06(1.50 to 17.17) 0 

History of antidepressants 2787(65.00) 0.09(0.03 to 0.09) 0 4.53(-0.65 to 9.98) 0 0.08(0.01 to 0.14) 0 3.25(-1.85 to 8.61) 0 

◊ dichotomised to less than or equal to 1-year, and greater than 1-year duration; *using z-score at 3-4 months as the outcome; ^ using the natural log of the depressive symptom scale scores at 
3-4 months; ‡ adjusted for depressive symptom severity, treatment allocation, age, gender, employment status, and marital status. †adjusted for depressive symptom severity,  depression 
duration, average anxiety duration,  panic disorder, history of antidepressants,  treatment allocation, age, gender, employment status, and marital status.  All models excluded data from AHEAD 
& HEALTHLINES 

 Models, adding each variable one at a 
time Cumulative impact adding each variable one at a time 

 

z-score of depressive symptom scale scores 
adjusted R2 log of depressive symptom scale scores adjusted R2 

Depressive symptom severity and 
covariates 0.16 0.10 

Average anxiety duration 0.22 0.14 

Depression Duration 0.25 0.19 

Panic Disorder 0.27 0.20 

History of antidepressants 0.27 0.21 

Final model 0.27 0.21 

Final model adjusted for depressive symptom severity, depression duration, average anxiety duration, panic disorder, history of antidepressants, treatment 
allocation, age, gender, employment status, and marital status.  
All models excluded data from AHEAD & HEALTHLINES 
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Figure 3.1. Forest plot of associations between baseline severity factors and the z-score of depressive symptom 

scales at 3-4 months post-baseline independent of treatment, depressive symptom severity, depressive ‘disorder 
severity’ factors present in the included studies, and covariates.   

 
 



114 
 

Association between prognostic indicators and attrition at 3-4 months  
Table 3.9. Difference in odds of attrition at three-to-four months post-baseline per unit increase in baseline 

prognostic indicators. 

Prognostic Indicator Adjusted for Treatment, 
Age, and Genderρ 

Symptom severity adjusted* Symptom severity and 
covariate adjusted* or ‡ 

 OR(95%CI) I2 OR(95%CI) I2 OR(95%CI) I2 

Depressive symptom severity 1.12(0.98 to 1.28) 49 1.12(0.98 to 1.28) 49 1.12(0.98 to 1.28) 49 

CIS-R Total Score 1.01(1.00 to 1.02) 43 1.00(0.99 to 1.02) 10 1.00(0.99 to 1.02) 10 

Depressive Subscales Total‡1 1.03(1.00 to 1.06) 21 1.00(0.97 to 1.04) 16 1.00(0.97 to 1.04) 16 

Anxiety Subscales Total‡2 1.02(1.00 to 1.04) 38 1.01(1.00 to 1.03) 1 1.01(1.00 to 1.02) 0 

Compulsions Score 1.06(0.99 to 1.14) 9 1.04(0.97 to 1.11) 0 1.04(0.97 to 1.11) 0 

Compulsions Duration‡1 1.00(0.93 to 1.07) 52 0.99(0.93 to 1.06) 41 1.00(0.95 to 1.05) 40 

Concentration Score 1.01(0.92 to 1.10) 29 0.99(0.91 to 1.07) 4 0.99(0.91 to 1.07) 4 

Concentration Duration 0.97(0.89 to 1.06) 51 0.94(0.86 to 1.04) 53 0.94(0.86 to 1.04) 53 

Depression Score‡3 1.04(0.96 to 1.12) 4 0.97(0.89 to 1.05) 0 0.97(0.89 to 1.05) 0 

Depressive Thoughts Score‡1 1.03(0.94 to 1.12) 25 0.97(0.90 to 1.05) 0 0.97(0.90 to 1.05) 0 

Depression Duration‡1 0.97(0.91 to 1.03) 0 0.95(0.89 to 1.01) 0 0.95(0.89 to 1.01) 0 

Fatigue Score‡1 1.00(0.92 to 1.08) 0 0.97(0.88 to 1.06) 12 0.97(0.88 to 1.06) 12 

Fatigue Duration 1.03(0.95 to 1.12) 30 1.02(0.93 to 1.11) 36 1.02(0.93 to 1.11) 36 

Generalised Anxiety Score‡1 1.04(0.96 to 1.14) 50 1.02(0.93 to 1.11) 51 1.02(0.95 to 1.09) 54 

Generalised Anxiety Duration 0.98(0.90 to 1.08) 68 0.98(0.89 to 1.08) 68 0.98(0.89 to 1.08) 68 

Health Anxiety Score‡1 1.14(1.06 to 1.23) 21 1.11(1.04 to 1.20) 8 1.11(1.02 to 1.21) 57 

Health Anxiety Duration‡3 1.05(0.99 to 1.11) 38 1.03(0.97 to 1.10) 44 1.02(0.97 to 1.08) 45 

Irritability Score‡3 1.00(0.93 to 1.08) 35 1.03(0.95 to 1.11) 26 1.01(0.97 to 1.06) 8 

Irritability Duration‡2 1.02(0.97 to 1.07) 0 0.99(0.92 to 1.06) 30 0.99(0.96 to 1.01) 0 

Obsessions Score 1.01(0.97 to 1.06) 0 1.00(0.96 to 1.06) 0 1.00(0.96 to 1.06) 0 

Obsessions Duration 1.06(0.99 to 1.13) 0 1.00(0.96 to 1.05) 0 1.00(0.96 to 1.05) 0 

Panic Score‡2 1.04(0.99 to 1.09) 0 1.02(0.96 to 1.09) 0 0.99(0.96 to 1.02) 0 

Panic Duration‡1 1.09(1.02 to 1.17) 6 1.02(0.97 to 1.07) 0 0.99(0.97 to 1.02) 0 

Phobias Score‡1 1.02(0.98 to 1.06) 0 1.06(0.99 to 1.14) 4 1.04(0.97 to 1.11) 30 

Phobias Duration‡3 1.13(1.02 to 1.24) 41 1.00(0.96 to 1.05) 0 0.99(0.97 to 1.01) 0 

Sleep Score‡3 1.00(0.93 to 1.08) 43 1.11(1.00 to 1.24) 49 1.11(1.00 to 1.24) 49 

Sleep Duration‡1 1.00(0.94 to 1.07) 10 1.00(0.91 to 1.09) 54 1.00(0.91 to 1.09) 54 

Somatic Score‡3 1.00(0.93 to 1.07) 41 0.98(0.92 to 1.04) 0 0.99(0.96 to 1.01) 0 

Somatic Duration‡3 1.03(0.97 to 1.10) 4 0.99(0.92 to 1.05) 38 0.99(0.95 to 1.04) 29 

Worry Score‡1 0.96(0.90 to 1.03) 21 1.00(0.93 to 1.06) 0 1.00(0.93 to 1.06) 0 

Worry Duration 1.02(0.88 to 1.18) 64 0.95(0.89 to 1.01) 16 0.95(0.89 to 1.01) 16 

Average Duration of Anxiety‡3 1.09(1.01 to 1.18) 14 0.97(0.82 to 1.14) 69 0.99(0.86 to 1.13) 67 

Number of Comorbid CMDs‡3 1.11(0.88 to 1.40) 26 1.03(0.94 to 1.14) 20 1.03(0.95 to 1.12) 32 

Agoraphobia‡1 1.00(0.89 to 1.14) 0 1.06(0.84 to 1.32) 22 1.06(0.86 to 1.30) 20 

CFS‡2 1.05(0.85 to 1.29) 47 0.97(0.85 to 1.10) 0 0.98(0.96 to 1.01) 0 

GAD 0.86(0.69 to 1.07) 27 0.98(0.80 to 1.22) 46 0.98(0.80 to 1.22) 46 

MADD 1.19(0.96 to 1.48) 8 0.94(0.74 to 1.18) 32 0.94(0.74 to 1.18) 32 

OCD 1.30(0.99 to 1.70) 0 1.10(0.89 to 1.37) 0 1.10(0.89 to 1.37) 0 

Panic Disorder 1.01(0.79 to 1.29) 0 1.15(0.87 to 1.51) 0 1.15(0.87 to 1.51) 0 

Social Phobia 1.18(0.96 to 1.45) 0 0.95(0.74 to 1.22) 0 0.95(0.74 to 1.22) 0 

Specific Phobias‡1 0.99(0.82 to 1.19) 0 1.14(0.92 to 1.40) 0 1.04(0.92 to 1.17) 8 

History of Depression‡3   0.99(0.83 to 1.18) 0 0.96(0.80 to 1.16) 0 0.96(0.80 to 1.16) 0 

History of ADM Treatment 0.94(0.79 to 1.12) 0 0.97(0.81 to 1.16) 0 0.97(0.81 to 1.16) 0 

Any past Treatment 1.22(1.03 to 1.44) 0 0.92(0.77 to 1.10) 0 0.92(0.77 to 1.10) 0 

Functional Impairment‡3 0.91(0.71 to 1.18) 0 1.13(0.95 to 1.34) 0 1.05(0.91 to 1.21) 21 

Hazardous Alcohol misuse‡2 0.91(0.70 to 1.17) 0 0.89(0.69 to 1.16) 0 0.98(0.95 to 1.01) 0 
ρ adjusted for treatment allocation, age, and gender; *additionally adjusted for baseline depression scale z-score; additionally 
adjusted for: ‡1employment status; ‡2 marital status; ‡3 employment status and marital status 
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A number of severity factors were associated with attrition independent of treatment. 

Higher severity of depressive symptoms at baseline was associated with greater 

odds of attrition, but unlike with the other outcomes assessed, there was limited 

evidence for the association (OR=1.12(95%CI: 0.98 to 1.28)). Higher durations of 

problems measured on a number of CIS-R anxiety subscales (panic, phobias and 

the mean duration across all CIS-R anxiety subscales) were associated with greater 

odds of attrition independent of treatment. The strongest evidence for associations 

with higher odds of attrition independent of treatment came from higher scores on 

the CIS-R health anxiety subscale (OR=1.14(95%CI: 1.06 to 1.23)), and for those 

with a history of any previous treatment for depression (OR=1.22(95%CI: 1.03 to 

1.44)). After additionally adjusting for depressive symptom severity and covariates 

most associations were not significant with the exception of the health anxiety score 

(OR=1.11(95%CI: 1.02 to 1.21)), see Table 3.9. As with the primary outcomes, there 

was little evidence for associations between hazardous alcohol misuse 

(OR=0.91(95%CI: 0.70 to 1.17)) or functional impairment (OR=0.91(95%CI: 0.71 to 

1.18)) and attrition.   

 

Sensitivity Analyses 
In sensitivity analyses using variables available in all studies, the indicators of 

‘disorder severity’ that were associated with prognosis in the final models were: the 

duration of depression; anxiety symptom severity; and a history of antidepressant 

treatment, all independent of treatment, depressive symptom severity, covariates, 

and each other, see Tables 3.10 and 3.11, and Figure 3.2. As with the primary 

analyses, symptom severity was most strongly associated with prognosis, with each 

standard deviation increase at baseline associated with approximately 26% higher 

depressive symptom scale scores at 3-4 months post-baseline, see Table 3.10. 

Again similar to the primary analyses, the association between a history of 

antidepressant use and prognosis was significant when using the z-score outcome 

but not with the log outcome, however again it contributed to increases in the amount 

of variance explained with both outcomes, see Table 3.11. Overall, the amount of 

variance explained with these four factors (three indicators of depressive ‘disorder 

severity’ and depressive symptom severity) was marginally lower than with the five 

factors from the primary analyses (24% for the z-score outcome and 18% for the log 

outcome; compared to 27% and 21% respectively in the primary analyses). 
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Heterogeneity was somewhat higher with the factors assessed in all studies than in 

the primary analyses, particularly regarding the anxiety symptom severity variable, 

further sensitivity analyses removing studies to reduce the heterogeneity in this and 

other effects are presented in Table 3.12.  

 

In all analyses removing studies due to heterogeneity resulted in very small 

differences in magnitudes of effect and had no impact on the direction of effects or 

conclusions that might be drawn from the effects found in the primary analyses, see 

Table 3.12. In addition, there were only very small differences in the magnitude (0.02 

of a standard deviation in effect) of association of depressive symptom severity and 

prognosis when comparing a univariate meta-analysis of the z-score outcome at 3-4 

months with a bivariate meta-analysis using both the 3-4 and 6-8 months z-score 

outcomes. There was an even smaller degree of difference (0.01 of a standard 

deviation) in associations when including or excluding the two studies that were 

systematically missing many ‘disorder severity’ variables, and a similarly small 

difference in associations when using observed data (not imputed) compared to the 

main analyses using imputed data.  
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Table 3.10. Association of prognostic indicators with outcomes adjusted for disorder severity, and impact in accuracy of models after adding each variable in turn. All variables 

in all studies. 

 

Table 3.11. Impact in accuracy of models after adding each ‘disorder severity’ variable in turn. All variables in all studies. 

 
 
 
 
 
  

 Models, adding each variable one at a 
time 

High on 
Factor/Present 
N(%) 

Independent of treatment and depressive symptom severity‡ 
Independent of treatment and depressive disorder 
severity† 

   Mean difference (95%CI)* I2 

% difference in 
depressive 
symptom scale 
score^ I2 

Mean difference 
(95%CI)* I2 

% difference in 
depressive 
symptom scale 
score^ I2 

Depressive symptom severity and 
covariates 2759(52.8) 0.44(0.41 to 0.47) 16 30.74(24.94 to 36.82) 78 0.37(0.33 to 0.42) 38 

26.03(19.65 to 
32.74) 76 

Z-score of main anxiety scale 
2575(49.3) 0.12(0.09 to 0.15) 72 7.27(3.77 to 10.9) 52 0.11(0.05 to 0.17) 73 7.36(3.83 to 11.00) 53 

History of antidepressants 
3436(65.8) 0.10(0.04 to 0.16) 24 3.73(-2.12 to 9.92) 40 0.08(0.01 to 0.15) 27 2.93(-2.84 to 9.05) 40 

*using z-score at 3-4 months as the outcome; ^ using the natural log of the depressive symptom scale scores at 3-4 months; ‡ adjusted for depressive symptom severity, treatment allocation, age, 
gender, employment status, and marital status. † adjusted for depressive symptom severity, z-score of baseline anxiety scale scores, history of antidepressants age, gender, and treatment 
allocation 

 Models, adding each variable one at a time Cumulative impact adding each variable one at a time 

 z-score of depressive symptom scale scores adjusted R2 log of depressive symptom scale scores adjusted R2 

Depressive symptom severity and covariates 0.16 0.10 

Z-score of main anxiety scale 0.23 0.17 

History of antidepressants 0.24 0.18 

Final model† 0.24 0.18 

†Depressive symptom severity, z-score of baseline anxiety scale scores, history of depression, adjusted for treatment allocation, age, and gender 
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Figure 2.2. Forest plot of associations between baseline severity factors and the z-score of depressive symptom 

scales at 3-4 months post-baseline independent of treatment, depressive symptom severity, depressive ‘disorder 
severity’ factors present in all studies, and covariates. 

 

 

 

Table 3.12. Results of original analyses and corresponding sensitivity analyses. 
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Analysis Change for Sensitivity Analysis Pooled Effect Estimate 

z-score 3-4 month 
outcome 

 mean difference (95%CI) 

Depressive symptom 
severityρ 

Original Analysis using z-score of depressive symptoms at 3-4 months 0.44(0.41 to 0.47) 

bi-variate meta-analysis using both 3-4 month and 6-8 month 0.42(0.36 to 0.48) 

Depressive symptom 
severityρ 

Analysis using all 11 studies irrespective of systematically missing data 0.44(0.41 to 0.47) 

Removing two studies with systematically missing data on many ‘disorder severity factors’ 
(AHEAD & HEALTHLINES) 

0.45(0.42 to 0.49) 

Depressive symptom 
severityρ 

Original Analysis using z-score of depressive symptoms at 3-4 months in imputed data 0.44(0.41 to 0.47) 
Analysis using observed ‘un-imputed’ data 0.43(0.39 to 0.47) 

Anxiety Subscales Total‡2 
Original Analysis using z-score of depressive symptoms at 3-4 months 0.04(0.03 to 0.05) 
Analysis removing study contributing most to heterogeneity (TREAD) 0.04(0.04 to 0.05) 

Panic Scoreρ 
Original Analysis with all studies 0.13(0.07 to 0.19) 
Analysis removing study contributing most to heterogeneity (TREAD) 0.15(0.10 to 0.20) 

Phobias Scoreρ 
Original Analysis with all studies 0.15(0.10 to 0.20) 
Analysis removing study contributing most to heterogeneity (TREAD) 0.17(0.14 to 0.20) 

Number of Comorbid CMDsρ 
Original Analysis with all studies 0.21(0.12 to 0.29) 
Analysis removing study contributing most to heterogeneity (TREAD) 0.24(0.19 to 0.30) 

log outcome at 3-4 month  %(95%CI) 
Depressive symptom 
severityρ 

Original Analysis using z-score of depressive symptoms at 3-4 months 30.74(24.94 to 36.82) 
Analysis removing two studies contributing most to heterogeneity (RESPOND and PANDA) 30.57(25.18 to 36.19) 

z-score 6-8 month 
outcome 

 mean difference (95%CI) 

Depressive symptom 
severityρ 

Original Analysis with all studies 0.38(0.29 to 0.48) 

Analysis removing study contributing most to heterogeneity (IPCRESS) 0.35(0.26 to 0.44) 

Depressive Subscales Totalρ 
Original Analysis with all studies 0.04(0.01 to 0.06) 
Analysis removing study contributing most to heterogeneity (IPCRESS) 0.05(0.03 to 0.07) 

Anxiety Subscales Total* 
Original Analysis with all studies 0.02(0.00 to 0.03) 
Analysis removing study contributing most to heterogeneity (TREAD) 0.02(0.01 to 0.04) 

Concentration Score 
Original Analysis with all studies 0.16(0.10 to 0.21) 
Analysis removing study contributing most to heterogeneity (TREAD) 0.18(0.13 to 0.22) 

Concentration Duration 
Original Analysis with all studies 0.10(0.04 to 0.17) 
Analysis removing study contributing most to heterogeneity (TREAD) 0.12(0.05 to 0.19) 

Panic Score‡ 
Original Analysis with all studies 0.06(-0.02 to 0.14) 
Analysis removing study contributing most to heterogeneity (TREAD) 0.09(0.01 to 0.17) 

Phobias Score* 
Original Analysis with all studies 0.05(0.00 to 0.10) 
Analysis removing study contributing most to heterogeneity (TREAD) 0.07(0.03 to 0.11) 

Number of Comorbid 
CMDs‡ 

Original Analysis with all studies 0.07(-0.03 to 0.17) 
Analysis removing study contributing most to heterogeneity (TREAD) 0.10(0.00 to 0.20) 

log outcome at 6-8 month  %(95%CI) 
Depressive symptom 
severityρ 

Original Analysis with all studies 33.41(23.00 to 44.70) 
Analysis removing study contributing most to heterogeneity (IPCRESS) 30.01(20.34 to 40.47) 

Anxiety Subscales Totalρ 
Original Analysis with all studies 2.27(0.94 to 3.63) 
Analysis removing study contributing most to heterogeneity (TREAD) 2.94(2.29 to 3.60) 

Sleep Duration* 
Original Analysis with all studies 6.24(1.58 to 11.11) 
Analysis removing study contributing most to heterogeneity (TREAD) 7.61(2.79 to 12.66) 

Number of Comorbid 
CMDs‡ 

Original Analysis with all studies 12.89(2.51 to 24.32) 
Analysis removing study contributing most to heterogeneity (TREAD) 17.92(10.33 to 26.02) 

Remission outcome at 3-4 
month 

 OR(95%CI) 

Number of Comorbid CMDsρ 
Original Analysis with all studies 0.72(0.61 to 0.83) 
Analysis removing study contributing most to heterogeneity (TREAD) 0.67(0.60 to 0.75) 

Final Model Variables   

Depressive symptom 
severity‡ 

Original Analysis using z-score of depressive symptoms at 3-4 months 29.94(22.74 to 37.58) 
Analysis removing study contributing most to heterogeneity (RESPOND) 32.07(24.82 to 39.74) 

Depressive symptom 
severity⸷  

Original Analysis using log of depressive symptoms at 3-4 months 25.24(19.01 to 31.79) 
Analysis removing study contributing most to heterogeneity (RESPOND) 27.11(21.18 to 33.33) 

Average Anxiety Duration‡ 
Original Analysis with all studies 0.23(0.18 to 0.28) 
Analysis removing study contributing most to heterogeneity (TREAD) 0.25(0.21 to 0.29) 

Depressive symptom 
severity‡ 

Original Analysis using log of depressive symptoms at 3-4 months in all 11 studies 29.94(22.74 to 37.58) 
Analysis removing study contributing most to heterogeneity (RESPOND) 32.07(24.82 to 39.74) 

Depressive symptom 
severity⸷  

Original Analysis using log of depressive symptoms at 3-4 months in all 11 studies 25.24(19.01 to 31.79) 
Analysis removing study contributing most to heterogeneity (RESPOND) 27.11(21.18 to 33.33) 

Z-score of main anxiety 
scale‡ 

Original Analysis using z-score of depressive symptoms at 3-4 months in all 11 studies 0.08(0.02 to 0.14) 
Analysis removing study contributing most to heterogeneity (PANDA) 0.07(0.04 to 0.70) 

Z-score of main anxiety 
scale⸷  

Original Analysis using z-score of depressive symptoms at 3-4 months in all 11 studies 0.08(0.02 to 0.14) 
Analysis removing study contributing most to heterogeneity (PANDA) 0.07(0.00 to 0.14) 

Z-score of main anxiety 
scale‡ 

Original Analysis using log of depressive symptoms at 3-4 months in all 11 studies 5.50(1.62 to 9.53) 
Analysis removing study contributing most to heterogeneity (PANDA) 4.90(0.65 to 9.33) 

Z-score of main anxiety 
scale⸷  

Original Analysis using log of depressive symptoms at 3-4 months in all 11 studies 5.53(1.67 to 9.54) 
Analysis removing study contributing most to heterogeneity (PANDA) 4.91(0.63 to 9.37) 

ρ adjusted for treatment allocation, age and gender only; *additionally adjusted for depressive symptom severity;  ‡additionally adjusted for covariates 
(employment status and/or marital status); ⸷ additionally adjusting for disorder severity factors 
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Discussion 
 
Depressive symptom severity was strongly associated with prognosis independent of 

treatment. Depressive symptom scale scores were on average 30% higher at 3-4 

months post-baseline, 33% higher at 6-8 months post-baseline, and 31% fewer 

patients reached remission at 3-4 months post-baseline, for every standard deviation 

increase in baseline depressive symptoms. Absolute differences were also 

assessed: for every 11-point increase in BDI-II scores at baseline, on average BDI-II 

scores were about seven points higher at 3-4 months. For the studies that used the 

PHQ-9, the differences were scores about five points higher at 3-4 months for every 

five points higher at baseline.   

 

Nearly all ‘disorder severity’ factors were also associated with prognosis independent 

of treatment but only a handful of these were associated with prognosis independent 

of depressive symptom severity. This illustrates the importance of adjusting for 

baseline depression symptom severity when investigating prognosis of depression. 

The factors independently associated with prognosis were: the duration of 

depression; average duration of anxiety (or severity of anxiety symptoms); comorbid 

panic disorder; and a history of treatment with antidepressants (or a history of any 

past treatment for depression irrespective of treatment type). A history of 

antidepressant treatment was associated with an approximate 5% difference in 

symptoms at 3-4 months post-baseline, the other three ‘disorder severity’ factors 

were all associated with greater magnitudes of difference independent of depressive 

symptom severity (between 12-15%). These factors were all associated with lower 

odds of remission and the proportion of patients reaching remission at 3-4 months 

was considerably lower when these factors were high or present, independent of 

treatment and depressive symptom severity. For example, patients with comorbid 

panic disorder were approximately 35% less likely to remit compared to those 

without panic disorder, and among those with a history of antidepressant 

medications approximately 11% fewer patients remitted compared to patients without 

such a history. Similarly, the same four factors were associated with prognosis at 6-8 

months post-baseline independent of treatment and depressive symptom severity.  

Considering combinations of these disorder severity factors may give rise to clinically 

important differences in prognosis independent of the information gained from 
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assessing depressive symptom severity. For example, in the small subgroup of 

patients that had both durations longer than one year, a history of antidepressants, 

and comorbid panic disorder, relative to those participants with none of these 

features, the depressive symptom scale scores at 3-4 months were approximately 

36% higher. In contrast to the extant systematic review and IPD literature, the 

associations here have been investigated independent of a wide range of treatments 

in primary care.  

 

There were also some important negative findings. There was no evidence of an 

association between functional impairment and prognosis, independent of treatment 

and depressive symptom severity with any of the prognostic outcomes assessed 

here. Functional impairment has been found to be indicative of treatment response 

for people with either depression or anxiety concerns in the past (173–175). So, it 

could be that the single item used to capture functional impairment here (via the CIS-

R) is not sufficient, although the association had not previously been assessed 

independent of treatment, nor in a sample of participants seeking treatment just for 

depression. Hazardous alcohol misuse was also not associated with any of the 

prognostic outcomes assessed here, independent of treatment, adding further weight 

to previous studies which have found that it is not related to treatment outcomes 

after adjusting for baseline depressive and anxiety symptoms (99). However, in 

comparison to a recent study in a primary care mental health population (99), the 

proportion of the present study sample that were misusing alcohol was relatively low. 

Further, previous studies have found that for those misusing alcohol, large 

reductions in use typically take place between initially presenting to a health 

professional and starting treatment (176). Therefore, it could be that in the studies 

included in Dep-GP, those misusing alcohol were already reducing their use at the 

point of their baseline assessments, and this may have mitigated the effect of alcohol 

misuse on prognosis. It is noteworthy though that the sample size for the analysis of 

hazardous alcohol use was much lower than most other factors assessed here 

(n=3026), and if the true effect were nearer the upper confidence interval found here, 

then it would have been considered to be associated with prognosis. In addition, with 

the exception of the score on the health anxiety subscale of the CIS-R, there was 

limited evidence for an association between the markers of severity considered here 
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and attrition independent of treatment, after adjusting for baseline depressive 

symptom severity.   

 

Findings in Context  
 
This study provides confirmation that depressive symptom severity is the strongest 

indicator of prognosis independent of treatment. A number of other studies have 

found symptom severity to be associated with outcomes but none have considered 

the association independent treatment, nor across a broad range of available 

treatments in primary care settings. This study was also the first to investigate a 

multitude of ‘disorder severity’ factors (that is those factors related to the severity of 

depression beyond depressive symptoms) associated with prognosis independent of 

treatment, and consider the benefit of assessing them over and above depressive 

symptom severity. There had been some suggestion from past studies that the 

duration of depression might be associated with prognosis although there were 

inconsistencies and contradictory findings in past reviews. In addition, there was 

limited evidence that comorbid anxiety and a history of antidepressant use maybe 

associated with outcomes from antidepressant treatments, but perhaps not other 

types of treatment. Here these were found to be associated with prognosis 

independent of treatment type, and evidence for two novel associations with 

prognosis were also found: the average duration of anxiety problems, and comorbid 

panic disorder.  

 

Strengths and Limitations 
There are a number of strengths to this study. It utilised a large dataset with over 

6000 participants, all of whom were assessed with the same assessment measure: 

the CIS-R, and all of whom were recruited while seeking treatment in naturalistic 

settings. This allowed for the examination of a variety of the features of depressive 

‘disorder severity’ and prognosis. The studies included in the Dep-GP IPD dataset 

also have a range of treatments, including commonly prescribed antidepressants, 

cognitive behavioural therapy of high and low intensities, and structured treatments 

such as physical activity and supportive counselling. As such, we can be confident 

that the associations here might generalise to other settings in which similar 

treatments are offered. The study was not concerned with causal relationships, so 
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confounding is less important here, but adjustments for a number of baseline 

covariates were made adding robustness to the findings.  

 

A major limitation is that the population studied here had been recruited to participate 

in randomised controlled trials. This may therefore be a biased sample of all patients 

with depression and could limit the generalisability of the findings. However, 11 of 

the 12 studies were pragmatic trials so the participants here should be more 

representative of other depressed patients in primary care than would be the case if 

the included studies were not designed to recruit in such a way (117).  

 

The data on durations were self-reported and relied upon a retrospective judgement 

about duration that is likely to have increased measurement error. In general, 

random measurement error would tend to bias associations towards the null (153). 

Although it is possible that those with more depressive symptoms reported longer 

durations of illness because of a negative cognitive bias (177). Adjustments were 

made for baseline depressive symptoms, minimising such bias. In any case, knowing 

that self-reported duration is a prognostic factor is of clinical value even if this might 

be partly influenced by the severity of symptoms.  

 

Heterogeneity in some of the associations was high when considering the I2 statistic, 

in the study protocol it was specified that sensitivity analyses would be run where I2 

was above 75% for all factors or above 50% for factors included in the final models, 

or if there were clear differences between the effects across the studies included in 

the IPD. More conservative limits for heterogeneity could have been set, but given 

that none of the sensitivity analyses substantively changed the findings related to 

any of the prognostic indicators and given that all models were run with random 

effects for study, it seems unlikely that this would have had a meaningful impact on 

the results presented here. In addition, assessments of attrition were limited by a 

lack of data on the reasons for attrition and for details of precisely when attrition 

occurred or the amount of treatment received/taken at the point of attrition.  

 

Implications 
It is difficult to objectively assess the clinical importance of prognostic factors. One 

approach is to compare the differences observed here with estimates for the minimal 
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clinically important difference (MCID). Previous work has suggested this is about 

17.5% for the BDI-II (171). By this criterion, increases in depressive symptom 

severity by one standard deviation at baseline were associated with clinically 

important differences in outcomes. The ‘disorder severity’ factors found to be 

associated with prognosis might not be associated with clinically important 

differences in outcomes in their own right. However, when considered in 

combination, these factors could be useful for clinicians: there were differences of 

approximately 36% in symptoms at the 3-4 month endpoint relative to the mean 

when participants were in the high severity category of all four factors. These 

differences would almost certainly be considered clinically important though only a 

small proportion of the patients in this study sample were in that subgroup. When 

modelling prognosis, the inclusion of these four factors might also lead to 

improvements in the ability to predict prognosis independent of treatment, relative to 

using depressive symptom severity alone. However, most of the variance in primary 

outcomes was unexplained in this study and although unexplained variance includes 

measurement error, this could be concerning. The final ‘disorder severity’ model of 

prognosis here (adjusted R2 of 27% for the z-score outcome and 21% for the log 

outcome) compares favourably with the approximately 9% of variance explained in 

other studies using similar constructs to consider prognosis in primary care (101). 

That notwithstanding, if these findings were applied clinically, caution would be 

required as there are likely to be a number of unknown factors that could also have 

an impact on prognosis.  

 

In terms of attrition, it is not surprising that patients with higher degrees of concern 

about their health, comorbid to depression, would be more likely to leave the study or 

stop taking their randomised treatment, for example if they experienced more side 

effects from treatment. However, it is somewhat surprising that other markers of 

severity were not similarly associated with attrition (178). These findings may imply 

that greater granularity in attrition related data is required in order to better 

understand these associations, or that for some patients mitigation of their health 

anxiety on attrition may require other interventions. Data were not available on side 

effects from treatment, or on patient’s expectations of their own outcomes with their 

randomised treatment. Such information may be particularly useful in better 

understanding the implications of the above association (101).  
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Conclusions 
Depressive symptom severity had a strong association with prognosis independent 

of treatment. The duration of depressive symptoms, duration of anxiety symptoms, 

panic disorder and past antidepressant use were all also associated with prognosis 

independent of depressive symptom severity and treatment, and health anxiety 

symptom severity was associated with attrition. Consideration of these factors could 

be clinically important for determining prognosis and informing patients and clinicians 

about likely outcomes in the treatment of depression.  
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Chapter 4. The association between social 
support and prognosis. 
 

Overview 
 
In Chapter 3 I described the findings of an investigation into the associations 

between a number of factors that can be considered as part of the overall picture of 

the severity of a patient’s depressive disorder (which I termed depressive ‘disorder 

severity’) and their prognosis independent of treatment, and independent of 

depressive symptom severity. I found that several such factors can contribute 

meaningfully to considerations of prognosis in the above context, however there was 

no assessment of factors that might not be considered to be part of the construct of 

‘disorder severity’. Social support has long been thought to be important in the onset 

and maintenance of depression, and has been highlighted by depressed patients as 

being influential to their ability to seek, engage with, adhere to, and ultimately benefit 

from treatment for their depression. It was also found to be associated with 

prognosis in the review presented in Chapter 1. This chapter therefore focusses on 

the associations of social support and individual sub-types of it, with prognosis 

independent from treatment, and independent firstly of depressive symptom severity, 

and secondly from the depressive ‘disorder severity’ factors found to be associated 

with prognosis in Chapter 3 (sub-aim 3); and with attrition (sub-aim 4).  

  



127 
 

Abstract 
 

Background 
People with depression consider social support to be important to their ability to 

engage in treatment, recover from depression and for their longer-term prognosis. 

High levels of social support are associated with good outcomes from certain 

treatments but the association has not been tested independent of treatment and 

independent of a variety of markers of the severity of depression. Whether there are 

individual items measuring some specific aspect of social support that are more 

strongly associated with prognosis independent of treatment and attrition than 

others, is also unknown.  

Methods 
Data from all individual participants of six RCTs (n=2858) in the Dep-GP IPD dataset 

were included in the analyses. All studies included adults randomised to any 

treatment following presentation to a GP with depression. Participants all completed 

the same baseline assessments of social support, depressive symptom severity, and 

depressive ‘disorder severity’ factors. Data were analysed with two-stage random 

effects meta-analyses.  

Results 
Social support was associated with prognosis and with attrition, independent of 

treatment. Adjusting for depressive severity reduced the magnitude of effects but 

higher levels of social support were still associated with lower odds of attrition and 

better prognoses. There was no clear evidence that individual social support scale 

items were differentially associated with the outcomes. However, there were 

differences in the magnitudes of effects; the items most strongly associated with 

prognostic outcomes were feeling accepted by others for who one is, feeling 

supported or encouraged by family or friends, and feeling cared about. The latter 

was also most strongly associated with attrition. Risk of bias was low in all studies, 

quality to determine prognostic effects of social support was high, and heterogeneity 

in effects was low.   

Conclusions 
Overall, social support was significantly associated with prognosis and attrition but 

small differences in social support may not be associated with clinically important 

differences in outcomes, after accounting for depressive symptoms. The Social 

Support Scale used here or single questions from it may be added to routine clinical 
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assessments and may be informative for prognosis and attrition, aiding in the clinical 

management of depression.  
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Introduction 
 
The study outlined in Chapter 3 found that the most impactful predictor of outcome 

independent of treatment was depressive symptom severity pre-treatment. A number 

of other factors related to the severity of a patient’s experience of depression, such 

as anxiety symptoms, the chronicity of anxiety problems, chronicity of depression, a 

comorbid diagnosis of panic disorder, and potentially a history of antidepressant 

treatment for depression, which I termed depressive ‘disorder severity’ factors were 

also associated with prognosis independent of treatment and independent of 

depressive symptom severity. However, when adding these disorder severity factors 

to a model of prognosis containing depressive symptom severity, the improvements 

in terms of variance explained by the model were modest and most of the variance 

remained unexplained. Therefore, it might be important to consider other factors that 

could be associated with prognosis for adults with depression, independent of 

treatment, and independent of depressive ‘disorder severity’. This could be 

particularly true for those factors that may be modifiable such that whatever the 

treatment there is an opportunity to affect engagement in treatment and outcomes 

from treatment. 

  

Soicial Support and Depression 
From the review presented in Chapter 1, four study-level systematic reviews 

investigated the association between social support and prognosis (either in the 

“natural course” or in response to antidepressant medications). The studies broadly 

found evidence that lower social support was associated with poorer prognosis. 

However, each review contained very few primary studies which investigated the 

associations, there were a number of methodological problems with the studies 

including the combining of prognostic outcomes (such as treatment response and 

relapse), over varying time points (from two weeks to two years), and a combination 

of different ways of measuring and quantifying social support. Thus making it difficult 

to interpret sources of heterogeneity. There was also a lack of clarity on the setting 

and context of recruitment of participants, and combinations of some treated patients 

with mainly non-treated/community based samples, making it difficult to interpret the 

generalisability of the findings. Further, as stated previously, none of the studies 

investigated prognosis independent of treatment. So, the question remains as to 

whether social support is associated with prognosis in that context, and whether 
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such an association would hold after adjusting for depressive symptom severity and 

depressive ‘disorder severity’.  

 

Defining social support 
There is no universally accepted definition of social support but it is usually thought 

of as encompassing a subjective sense of the quality or value in the structure and 

function of one’s social contacts (179). For the purposes of this thesis I propose a 

working definition of social support as: an individual’s perception that they are cared 

for, esteemed, loved, or valued by their peers, friends or family, and are part of a 

social network that can be mobilised when needed (180). A number of authors have 

suggested that such a definition would necessarily include a number of potential 

dimensions of social support (179–181). Three dimensions have been commonly 

considered in past research: emotional support (demonstrations of love, caring, 

encouragement, or sympathy); informational support (the provision of support to 

solve problems or cope with them), and instrumental support (the provision of 

practical support in terms of behaviour, goods, or finances) (179–181). There is 

some evidence to suggest that emotional or instrumental support are associated with 

a lower likelihood of experiencing depression among non-patient or general 

population samples (82). However, reverse causality cannot be ruled out as many 

studies of these associations have been cross-sectional, and only one study has 

assessed the effect of informational support on such an outcome (82). So, there is a 

lack of evidence that the subtypes or dimenions have differential associations with 

prognosis. Further, there is a lack of clear evidence to suggest that the three 

subtypes of social support are clearly separable by or within individuals (179,182). 

That being the case, the three above subtypes will not be used to inform the 

anlayses presented here. However, it might be the case that certain aspects of social 

support ascertained by individual items on a social support measure may have 

differential associations with prognosis (137). It might also be the case that any 

association between social support and prognosis for depressed patients may be 

encompassed by only a small number of items from a scale measuring social 

support, if so, then assessments might be shortened by using just those items, 

saving time without losing important information. Such information might have utility 

in both research and clinical practice, and as such, the associations between 
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individual social support scale items and prognosis are of relevance to the aims of 

this thesis. 

 

Theoretical links between social support and depression, and proposed mechanisms 
The association between social support and the onset of depression or prognosis for 

depressed patients fits with biopsychosocial conceptualisations of depression and 

other mental health problems (183). As such, there are a number of potential 

mechanisms by which social support might affect prognosis for people with 

depression. Close ties with a supportive spouse, partner, friends or colleagues will 

often result in the recognition of changes in patterns of behaviour, outward signs of 

health or ill-health, and observable aspects of low mood (180). Those with greater 

social support might therefore be more able to rely on members of their social 

network to identify, highlight or discuss such observations at the point at which they 

become depressed, and to make suggestions or support them in seeking treatment 

for the depression (180). Further, those with higher degrees of social support or 

closer social ties, may have others within their social network whom they can 

observe acting in health promoting ways when faced with difficulties similar to those 

which the patient is themselves going through, and this modelling can in turn 

engender help seeking or normative health related behaviours (82,180).  

 
The role one plays in the lives of others is also directly related to one’s levels of 

social support and to the likelihood that one will act in ways that promote health in 

order maintain those roles. As such, this might impact upon treatment seeking and 

adherence to or engagement with treatment, and subsequently therefore to 

treatment outcomes (179,180). Linked to the impact of social roles on prognosis is 

the association between social roles and self-esteem, the latter is sometimes 

considered a symptom of depression (as discussed in Chapter 1) or as a construct 

strongly associated with the degree of severity of depression (184). Those with 

higher self-esteem and higher social support are also more likely to experience 

greater degrees of mastery which in turn is related to overcoming difficulties (185), 

expectations of improvement with treatment (101), and thus to treatment outcomes 

(101,180).  

 
Another proposed mechanism derives from the perception of one’s place in a 

supportive network, for example a sense of belonging or companionship, which is 
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more likely to be felt by those with greater self-reported levels of social support 

(180). These perceptions have been found to be associated with positive health 

outcomes of many sorts, and the lack of such companionship (or self-reported 

loneliness) is now a major focus of research and public health initiatives as it’s role in 

negative health outcomes is being more widely recognised and more thoroughly 

researched (82,186–189). One further proposed mechanism through which social 

support is considered to act on health is by one’s close social ties and social network 

acting as a buffer against stress (190), whether that be because members of the 

social network help solve stress related problems, stop one from directly facing the 

impact of certain stressful situations, or by mitigating the impact of stress, this 

buffering against stress might reduce the probability of depression occurring (180). 

 

Social support, loneliness, and social isolation 
The exact mechanism by which social support might affect prognosis is unclear. 

Whether any one or more of the above might effect the likelihood of engaging in 

treatment or of particular prognostic outcomes for adults presenting for treatment for 

depression, in primary care, is unclear too. However, there are now calls for a 

greater focus on social support and related social factors such as loneliness and 

social isolation (191) as potential indicators of prognosis (192). Loneliness is 

sometimes defined as the gap between desired social contacts (both the amount of 

them and perceived quality of them) and the social contacts one experiences (68) 

and is thought to encompass components divided into social loneliness (a lack of the 

desired level of one’s social network) and emotional loneliness (the lack of desired 

intimate social relationships). In contrast social isolation is often defined as the 

objective rather than subjective rating of the quantitiy and mobilisation of one’s social 

network (68).   

 

As with social support there is a paucity of research assessing the links between 

loneliness or social isolation and prognosis for people with depression. Only one 

systematic review of those included in Chapter 1 reported on loneliness, and that 

finding was based on just a single primary study. That primary study was a cohort 

study of 285 dutch older adults diagnosed with MDD (193). The study authors 

reported that loneliness at baseline was associated with depressive symptoms at 

two-years post-baseline, and that the odds of remission for severely lonely 
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participants were approximately a quarter of the odds of remission for those 

reporting no loneliness (193). The generalisability of these findings for adults 

presenting to their GPs with depression is somewhat limited as just 15% were 

primary care patients, approximately 20% of respondents had missing data on either 

the lonelieness measure or the depressive symptom measures in the study, and 

28% were deceased at follow-up.  

 

A large retrospective cohort study has reported that participants who joined more 

social groups and so became less socially isolated over the course of the study were 

less likely to experience relapses of depression, less likely to develop depression 

over the course of the study, and more likely to recover from their depressive 

episodes (192). However, this study did not involve continuous means of 

measurement of depression so relapses may have been missed over the course of 

follow-up. Furthermore, the sample were largely non-treatment seeking and the 

majority had very low symptoms of depression at baseline (approximately 7% of the 

sample met the cut-off for probable depression at baseline), limiting the sample size 

available for the analysis of prognostic outcomes for the depressed participants 

throughout the study.  

 

Patients seeking or receiving treatment reportedly consider social support, 

loneliness, and social isolation to be particularly important to their recovery from 

depressive episodes and in preventing relapses (82,186–189). The research 

evidence to support this notion has been strengthened in recent years (68,82,194). 

However, previous studies have not investigated prognosis both independent of 

treatment and independent of depressive symptom severity, and they have not 

investigated the association of social support with attrition. Therefore, the ability to 

identify independent prognostic associations which could inform the clinical 

management of depression for patients presenting for treatment, is somewhat limited 

from previous studies.  

 

Aims 
This study aimed to address sub-aims three and four of this thesis, and more 

specifically aimed to: 1) investigate whether social support is associated with 

prognosis for adults with depression, independent of treatment and independent of 
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depressive symptom severity and ‘disorder severity’; 2) to investigate which 

individual items from the Social Support Scale are associated with prognosis 

independent of treatment and depressive ‘disorder severity’; and 3) to investigate 

whether social support or individual items from the Social Support Scale of it are 

associated with attrition from treatment, independent of treatment, depressive 

symptom severity and ‘disorder severity’. 

 

Methods & Materials 
In order to meet the above aims an individual patient data meta-analyses using a 

subset of studies from Dep-GP that utilised a measure of social support is indicated. 

The Social Support Scale measure was used in six of the 12 Dep-GP studies 

(described in Chapter 2 and detailed in Table 2.2), this measure has been widely 

used in randomised controlled trials and largescale observational studies over the 

last 25-30 years e.g. (23,126). However, despite the widespread use of the measure 

(or more accurately, the first seven questions of the measure) and despite it being 

based on the Health and Lifestyles Survey measure of Social Support (137), there 

are no published validation studies of the eight-item scale used in the Dep-GP 

studies. There are insufficient data in Dep-GP to produce a full validation of the 

scale. However, before using data based on this measure to investigate the aims 

above, I will present an assessment of the reliability, internal consistency and 

discriminant validity of the measure currently in use, and consider any latent factors 

and the dimensionality of the scale, as these may inform the analyses to meet the 

above aims.  

 
The methods for formation the Dep-GP IPD dataset and analysing data have been 

described in Chapters 2 and 3, and elsewhere (168). Below I give a brief outline of 

these methods and details of any differences specific to this study. 

 

Identification and Selection of Studies: 
Studies were included in the IPD if they were randomized controlled trials (RCTs) of 

adults seeking treatment for depression from a general practitioner, with unipolar 

depression confirmed via the revised clinical interview schedule (CIS-R) (112) at 

baseline. Studies in the present analyses also had to use the Social Support Scale 

(195) at baseline. Details of the measures including the Social Support Scale are in 

Table 2.2. 
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Six studies met these inclusion criteria (COBALT, GENPOD, IPCRESS, MIR, 

PANDA, and TREAD). See Table 4.1 for details. 
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Table 4.1. Description of the six Dep-GP IPD studies with Social Support Scale data. 

  

Study 
Sample 
Size 

Inclusion criteria 

Age  Gender Baseline 
Depressive 
Symptom 
Severity  

Baseline   
CIS-R Total 
Score 

T0 Social 
Support Total 
Score 

Remission  
at 3-4 
months 

Interventions Outcome 
Measure at 3-4 
months 

Mean 
(SD) 

% 
Female Mean(SD) Mean(SD) Mean(SD)  

Primary 
(additional) 

COBALT N=469 
Adults 18-75 with treatment resistant 
depression, scoring ≥14 BDI-II 

49.6(11.7) 72% BDI-II=31.8(10.7) 30.1(8.9) 20.0(3.8) 34% 
CBT+TAU vs 
TAU 

PHQ-9 (BDI-II) 

GENPOD N=601 
Adults 18-74 with depressive 
episode 

38.8(12.4) 68% BDI-II=33.7(9.7) 30.8(8.0) 20.0(3.8) 41% 
Citalopram vs 
Reboxetine 

BDI-II (HADS) 

IPCRESS N=295 
Adults scoring ≥14 BDI-II and GP 
confirmed diagnosis of depression 

34.9(11.6) 68%  BDI-II=33.2(8.8) 29.6(8.7) 20.0(3.8) 34% 
iCBT+TAU vs 
TAU + waiting 
list for iCBT 

BDI-II 

MIR N=480 
Adults ≥18 taking SSRIs or SNRIs at 
adequate dose for≥ 6 weeks, and 
scored ≥14 on BDI-II 

50.7(13.2) 69% BDI-II=31.1(9.9) 27.7(8.3) 20.5(4.1) 30% 
Mirtazapine vs 
Placebo 

BDI-II (PHQ-9) 

PANDA N=652 
Adults presenting with low mood or 
depression to GP in last 2 years, free 
of ADM for 8 weeks up to baseline 

39.7(15.0) 59% BDI-II=23.9(10.3) 21.3(10.1) 20.6(3.8) 69% 
Sertraline vs 
Placebo 

PHQ-9 (BDI-II) 

TREAD N=361 
Adults 18-69 who met diagnostic 
criteria for MDD and scored  ≥14 on 
BDI-II 

39.8(12.6) 66% BDI-II=32.1(9.2) 28.1(7.8) 20.1(3.8) 35% 
Physical Activity 
+ TAU vs TAU 

BDI-II 

Abbreviations: ADM – Antidepressant medication; BDI-II – Beck Depression Inventory; HADS – Hospital Anxiety and Depression Scale; iCBT (internet based therapist delivered cognitive behavioural therapy); MDD – Major 
Depressive Disorder; TAU – treatment as usual. 
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Data Analysis Plan 
 

Outcomes 
The outcomes for this study were the same as those presented in Chapter 3 and 

described in Chapter 2 with two small differences: 1) as five of the six studies 

meeting inclusion criteria for this study used the BDI-II at the 3-4 month endpoint, the 

scores on that measure in those five studies were used as a further sensitivity 

analysis. 2) As the analyses in Chapter 3 showed that there were few differences in 

the prognostic factors found to be associated with outcomes when using both the 

standardized mean (z-score) and natural logarithm (log outcome) of depressive 

symptom scale scores at 3-4 months post-baseline, the log outcome was only used 

for the outcome at 3-4 months in the current study. If large differences were apparent 

between the social support items found to be associated with prognosis at 3-4 using 

the z-score and the log outcomes, then both would have been used for secondary 

and sensitivity analyses too. As is outlined in the Results section below, this was not 

the case, so only the z-score outcome was used for secondary and sensitivity 

outcomes of relevance (e.g. depressive symptom scale scores at 6-8 months post-

baseline, BDI-II scores, and PROMIS-T scores).  

 

Predictors under consideration 
Potential baseline predictors of outcome were the total score and the eight individual 

items of the Social Support Scale.  

 

Symptom Severity and ‘Disorder Severity’ factors under consideration 
Previous studies have shown that social support is often rated lower by people 

experiencing higher levels of depression, and as outlined above: social support can 

impact on the severity of depressive symptoms (82,179,180), so understanding the 

association between social support and prognosis for depressed patients it is 

important to consider these independent from the severity of depression. In line with 

the aims and the analyses outlined in Chapter 3 the BDI-II score at baseline (as this 

depressive symptom scale measure was used in all studies at baseline) was 

adjusted for in models of the associations between the social support variables and 

outcomes independent of treatment and depressive symptom severity. In addition, 

for the models adjusting for depressive ‘disorder severity’ factors, those variables 

associated with prognosis independent of depressive symptom severity and of each 
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other (in Chapter 3) were also adjusted for. These were: the duration of anxiety, the 

duration of depression, comorbid panic disorder, and a history of treatment with 

antidepressant medications.   

 

Adjusting for Covariates 
As outlined in the preceding chapters, for the present analyses different covariates 

were considered in relation to each prognostic factor under investigation. Treatment 

allocation, age and self-reported gender at baseline were controlled for in all models. 

Based on analyses in Chapter 3 which showed marital status and employment status 

were associated with prognostic outcomes, and previous studies which have 

suggested strong associations between these variables and social support 

(68,82,179,180), marital status and employment status were also adjusted for in all 

models. Other covariates under consideration were the experience of stressful life-

events in the six months prior to baseline, the highest level of educational 

attainment, financial wellbeing, and housing status. There is evidence from prior 

studies that social support is both particularly important when stressful life events or 

problems in socio-economic functioning are experienced, and that perceived levels 

of social support may be affected by the same socioeconomic markers and markers 

of stressful life events (68,82,180,194).  

 

Assessing properties of the Social Support Scale 
Before analysing the data to meet the above aims, I conducted analyses to explore 

the structure of the social support questionnaire. This involved an exploratory 

principal components analysis to identify any distinct underlying components within 

the scale that may inform later analyses, and analyses of the internal consistency, 

split-half reliability, discriminant validity and latent structure of the Social Support 

Scale measure, using an Item Response Theory (IRT) based analysis. IRT is 

particularly useful as an explanatory tool to assess the way in which respondents 

answer individual items and groups of items on a scale or questionnaire measure 

(196). It allows specification of the relationship between underlying or latent levels of 

the construct(s) measured in the given questionnaire, and respondent’s answers to 

the individual items. In so doing, IRT analyses can separate item parameters and the 

characteristics of the sample of respondents from the manifest data, so that each 

can be understood and studied separately (196). IRT can be performed specifying a 

single underlying or latent trait, in which case we might call it unidimensional, or with 
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multiple latent traits, in which case we might call it multidimensional (MIRT). The 

model fit for unidimensional and multidimensional IRT models can be compared so 

that the model that provides the best fit to the data can be retained, and the best 

fitting model can help explain the latent structure of the questionnaire measure (196). 

The best fitting model can then be used in much the same way as a factor analytic 

model might be, modelling the probabilities of responses to individual items as a 

function of the single or multiple latent factors (depending on the dimensionality of 

the best fitting model) and can form the basis of classical tests of reliability such as 

internal consistency, split-half reliability and discriminant validity (196). For the 

present analyses an IRT analysis was conducted using the multidimensional IRT 

package ‘mirt’ (196), in R (160). This assumed social support is a latent factor with 

an unknown number of dimensions, initially fitting a model with the assumption of a 

single dimension and comparing this model to one with one more dimension, and 

doing this continually until adding dimensions did not improve the fit of the model. 

Model parameters were estimated using the marginal maximum likelihood method 

which is considered most useful when there are likely to be one or only a few latent 

factors identified in an exploratory IRT analysis (197).  

 

Primary analyses 
The methods for the primary analyses have been described in Chapter 2. In brief, 

four models were built for each social support item and for the total score, for each 

outcome at 3-4 months post-baseline (z-score of depressive symptom scales scores; 

the natural logarithm of depressive symptom scale scores; withdrawal/attrition; 

remission; and BDI-II score in five studies), and at 6-8 months post-baseline (z-score 

of depressive symptom scales scores). It is important to note that in order for 

estimates across the social support variables to be comparable, each item was 

scaled to a score between zero and one by dividing the variable by the maximum 

score available, so the total score was divided by 24 and each individual item was 

divided by three. The four models were: 

1. The social support item/total score adjusted for treatment allocation, 

gender, age, employment status, and marital status.  

2. As in 1 but with the addition of baseline depressive symptom severity.  



140 
 

3. As in 2 with the addition of all depressive ‘disorder severity’ factors that 

were significant or otherwise important in 2, and then removing factors 

that are no longer significant (at the 5% level). 

4. As in 3 with the addition of covariates specific to the social support item 

(e.g. life events, financial wellbeing, housing status, or highest level of 

educational attainment). 

 
 

Meta-analyses were conducted in line with the protocol for these analyses (168) and 

as outlined in Chapter 2 above. In brief, two-stage meta-analyses were conducted 

using DerSimonian and Laird random effects models. The degree of heterogeneity 

was assessed using prediction intervals and its impact assessed using the I2 statistic 

(163). 

  

Sensitivity analyses 
As per the protocol, sensitivity analyses were planned to be conducted where 

heterogeneity might be considered problematic (e.g. with I2 above 75%), removing 

the study contributing most to the heterogeneity or where any studies were rated as 

having 1) moderate or high risks of bias or 2) rated as offering a low quality of 

evidence for the effects investigated (see Risk of Bias section below). Further 

sensitivity analyses were conducted using the BDI-II score at 3-4 months as an 

outcome, excluding the one study without scores on this measure at the primary 

endpoint, and in addition, the analyses were run using the multidimensional IRT 

conversion of BDI-II scores and PHQ-9 scores at 3-4 months post-baseline to the 

PROMIS T-score. 

 

Data handling and data management 
Details of the pre-processing stages and handling of missing data including 

specifications for multiple imputation performed in each study can be found in the 

study protocol (168) and in Chapter 2.  

  

Risk of Bias and Evidence quality 
The risk of bias in each study was presented in Chapter 3 (Table 3.1), although the 

quality of evidence for each prognostic indicator using the Grading 

Recommendations, Assessment, Development and Evaluations (GRADE) 
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framework (165) was conducted again in relation to the prognostic indicators 

assessed in the present study as these were different to those assessed in Chapter 

3 and might therefore have led to different ratings.  

 

Results 
 

Characteristics of the included studies 
In total, six RCTs were identified as meeting inclusion criteria and were able to 

provide IPD. A description of each included study can be found in Table 4.1, 

descriptive statistics are presented in Table 4.2. Further details on the distributions of 

baseline and outcome variables for each of the six studies can be found in Appendix 

2 (168).  
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Table4.2. Baseline Characteristics of the Study Sample. 

Self-reported Baseline Characteristics Factor N(%), or Mean(SD), or Median (IQR) 

Social Support Total score Median (IQR) =21 (16 to 24) 

Accepted  Mean(SD) =2.56(0.60) 

Cared about Mean(SD) =2.75(0.48) 

Supported or Encouraged Mean(SD) =2.53(0.61) 

Made to feel happy Mean(SD) =2.42(0.64) 

Made to feel important Mean(SD) =2.46(0.66) 

Made to feel loved Mean(SD) =2.60(0.58) 

Can rely on others Mean(SD) =2.59(0.61) 

Can talk to others Mean(SD) =2.34(0.71) 

Age  Mean(SD) =42.52(14.12) 

Gender Female 1900(66.53) 

Male 956(33.47) 

Other 0 

Ethnicity White 2698(94.43) 

Non-White 159(5.57) 

Employment status Employed 1639(57.39) 

Not seeking employment 685(23.98) 

Unemployed 532(18.63) 

Marital Status Married/cohabiting 1379(48.25) 

Single 911(31.88) 

No longer married 568(19.87) 

Educational Attainment Degree or higher 609(27.05) 

A-level or Diplomas 669(29.72) 

GCSE 589(26.17) 

None or Other 384(17.06) 

Financial status Doing OK  1184(41.47) 

Just about getting by 914(32.01) 

Struggling 757(26.51) 

Housing status Home owner 1096(45.88) 

Tenant 948(39.68) 

Other 345(14.44) 

Long-term conditions No 1873(78.40) 

Yes 516(21.60) 

Number of recent life events  Mean(SD) =1.35(1.24) 

Past Antidepressant use No 908(31.77) 

Yes 1950(68.23) 

CIS-R durations Depression 3.42(1.37) 

 Average Anxiety Duration 2.14(0.99) 

Comorbid panic disorder No 2623(91.78) 

Yes 235(8.22) 

Baseline BDI-II score  Mean(SD) =30.44(10.53) 

3-4 month BDI-II score  Mean(SD) =16.07(11.99) 

6-8 month BDI-II score  Mean(SD) =18.64(13.44) 

Remission at 3-4 months No 1363(57.56) 

Yes 1005(42.44) 

Attrition at 3-4 months No 2382(83.34) 

Yes 476(16.66) 
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Quality assessments and Risk of Bias 
The risk of bias in each study was assessed using QUIPS, see Table 4.3, and the 

quality of evidence for each prognostic indicator was assessed using the GRADE 

framework (165), see Table 4.3. Two reviewers (JB and a collaborator) 

independently assessed each study and judged the quality of evidence for each 

prognostic factor (interrater reliability: (Cohen’s Kappa k=0.96 for QUIPS and k=1.00 

for GRADE). Disagreements were resolved in consensus meetings with two further 

reviewers (SP and GL, the PhD supervisors).  

 
Table4.3. Risk of Bias and Quality Ratings for each of the six included studies. 

  QUIPS Risk of Bias Ratings 
GRADE Quality 

Assessment 

Study 
Study 
Participation 

Study 
Attrition 

Prognostic 
Factor 
Measurement 

Outcome 
Measurement 

Study 
Confounding 

Statistical Analysis 
and Reporting 

As a 
Prognostic 
Indicator 

COBALT Low Low Low Moderate Low  Low High 

GENPOD Low Low Low Low Low  Low High 

IPCRESS Low High Low Low Low  Low High 

MIR Low Moderate Low Low Low  Low High 

PANDA Low Low Low Low Low  Low High 

TREAD Low Low Low Low Low  Low High 

Overall Low Low Low Low Low  Low High 

 
 

Descriptive Statistics 
Approximately 67% of the participants in the dataset were female, with a mean 

(standard deviation) age of 42.5(14.1). Over 94% of the sample were from white 

ethnic backgrounds. Just over two-thirds of the sample had a history of depression, 

and one third had been depressed for at least one year at the point of their baseline 

assessments. The mean and standard deviation of BDI-II scores at baseline was 

30.4(10.5) so most participants scored in the severely depressed range. The median 

(and interquartile range) of scores on the social support scale was 21(16 to 24) so 

the largest group of participants had a moderate lack of social support (a score 

between 19 and 23), with approximately 30% reporting a severe lack of social 

support (a score below 19) and approximately 29% reporting no lack of social 

support (a score of 24/the maximum score), see Table 4.2. 

  

Across the six included studies, there were significant differences between those 

with lower and higher levels of social support at baseline on nearly all demographic 
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and symptom related variables. Only gender, ethnicity, educational attainment, 

whether or not participants had a self-reported long-term health condition, and a 

history of treatment for depression did not significantly differ between those with 

higher compared to lower baseline social support. Despite these differences the 

correlation between the total social support score at baseline and baseline 

depressive symptom severity was weak (r=-0.29) and the correlation between the 

total social support score and the z-score of depressive symptoms at 3-4 months 

post baseline was very weak (r=-0.18) by conventional standards (198). 

 

Properties of the Social Support Scale 
In order to consider the utility in assessing the associations between individual items 

of social support and prognostic outcomes an exploratory principal components 

analysis was conducted. All eight items were highly correlated with one and other 

r=(0.60 to 0.82), and a single component solution explained approximately 76% of 

the variance attributable to the social support scale measure with all individual items 

highly correlated with the principal component (Pearson’s ρ = 0.79 to 0.87), see 

Table 4.4. 

 

In the IRT analysis to assess the reliability of the social support scale the measure 

displayed excellent model fit with a single dimension (M2(12) = 149.6, p < .0001, root 

mean squared error of approximation (RMSEA)= 0.06, comparative fit index 

(CFI)= 0.99 and Tucker-Lewis Index (TLI)= 0.99). Individual item loadings on the 

unidimensional latent variable ranged between 0.78 and 0.92. There was good 

internal consistency (Empirical reliability = 0.84; Cronbach's α = 0.91; Guttman’s λ6 = 

0.91), split-half reliability (Revelle's β = 0.87), and discriminative validity (corrected 

item-total correlations: 0.68-0.76). The ability to use individual items of the scale to 

discriminate between respondents with different levels of social support (taken from 

the slope of the Item Characteristic Curve (also known as the discrimination value) of 

a series of mixed effect linear regression models fitted as part of the 

multidimensional IRT package) was moderately strong, with probabilities of such 

discrimination ranging between 0.24 and 0.42 for each item.  

 
 
 
 
 



145 
 

Table 4.4. Correlation Matrix of Social Support Items and Principal Component. 

Correlation between items (Pearson’s ρ) 

 Accepted  
Cared 
about 

Made to 
feel 
Happy 

Made to feel 
Important 

Made to 
feel 
Loved 

Can rely 
on others 

Supported 
and 
Encouraged 

Can talk 
to 
others 

Principal 
Component 

Accepted  1         

Cared about 0.74 1        

Made to feel Happy 0.64 0.78 1       

Made to feel Important 0.69 0.82 0.79 1      

Made to feel Loved 0.69 0.77 0.69 0.76 1     

Can rely on others 0.74 0.75 0.67 0.71 0.76 1    
Supported or 
Encouraged 0.74 0.78 0.76 0.76 0.73 0.76 1   

Can talk to others 0.66 0.70 0.71 0.70 0.60 0.69 0.75 1  

Principal Component 0.80 0.87 0.83 0.85 0.81 0.82 0.86 0.79 1 

 

The association between Social Support and Prognosis 
The total score on the social support scale was associated with the severity of 

depressive symptoms at 3-4 months post-baseline, independent of treatment and 

independent of age, gender, marital status and employment status (the a priori 

named covariates). The difference in the z-score at 3-4 months per unit increase in 

social support at baseline when scaled to between 0-1 was: -0.96(95%CI: -1.26 to -

0.67), and using the natural logarithm outcome depressive symptom scores were on 

average 51.19%(95%CI: 37.86 to 61.66) lower at 3-4 months post-baseline, see 

Table 4.5. Once additionally controlling for depressive symptom severity the 

magnitude of effect was reduced (-0.26(-0.53 to -0.04), and 22.83%(7.39 to 35.69); 

the magnitude of effect was very marginally affected by additionally adjusting for 

depressive ‘disorder severity’ factors (-0.26(-0.51 to -0.01), and 22.83%(7.39 to 

35.69). No additional covariates were retained in the models after adjusting for the 

above factors. Both ways of capturing the endpoint depressive symptom scale 

scores (using the z-score across all measures, and using the natural logarithm of the 

scores across all measures) gave very similar results in terms of the direction and 

magnitudes of associations between the social support variables and prognosis. 

Therefore, it was decided that models giving proportional outcomes would not be 

used for the secondary or sensitivity outcomes/analyses. 
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Table 4.5. Outcomes at 3-4 months (difference in z-score of depressive symptoms and % difference in depressive symptoms) per unit increase in baseline Social Support 

indicator. 

 Difference or percentage difference in outcomes at 3-4 months post-baseline per unit increase in baseline Social Support Indicator 

 Effect independent of treatment Effect independent of symptom severity and treatment Effect independent of ‘disorder severity’ and treatment 

 Social Support 
Indicator 

Z-score of depressive 
symptoms ^ 

% difference in depressive 
symptoms^ 

Z-score of depressive 
symptoms * 

%  difference in 
depressive symptoms*  

Z-score of depressive 
symptoms ‡ 

%  difference in 
depressive symptoms‡  

 
Mean difference 
(95%CI) 

I2 %(95%CI) I2 
Mean difference 

(95%CI) 
I2 %(95%CI) I2 

Mean difference 
(95%CI) 

I2 %(95%CI) I2 

Total Score -0.96(-1.26 to -0.67) 25 51.19(37.86 to 61.66) 35 -0.29(-0.53 to -0.04) 0 22.83(7.39 to 35.69) 0 -0.26(-0.51 to -0.01) 0 22.83(7.39 to 35.69) 0 

Accepted  -0.77(-1.03 to -0.51) 38 43.45(28.76 to 55.12) 57 -0.29(-0.48 to -0.09) 0 20.76(7.80 to 31.91) 9 -0.25(-0.45 to -0.06) 0 20.76(7.80 to 31.91) 9 

Cared about -0.76(-1.01 to -0.50) 0 41.51(30.58 to 50.72) 0 -0.25(-0.49 to -0.01) 0 20.12(5.41 to 32.54) 0 -0.24(-0.48 to -0.01) 0 20.12(5.41 to 32.54) 0 

Made to feel happy -0.50(-0.68 to -0.31) 0 33.29(23.65 to 41.71) 0 -0.09(-0.27 to 0.08) 0 15.12(3.28 to 25.51) 0 -0.09(-0.27 to 0.08) 0 15.12(3.28 to 25.51) 0 

Made to feel important -0.45(-0.64 to -0.27) 0 29.33(19.28 to 38.12) 0 -0.03(-0.21 to 0.14) 0 6.89(-6.07 to 18.27) 0 -0.02(-0.20 to 0.16) 0 6.89(-6.07 to 18.27) 0 

Made to feel loved -0.65(-0.86 to -0.44) 0 34.98(22.12 to 45.72) 26 -0.19(-0.39 to 0.01) 0 11.70(-5.75 to 26.27) 28 -0.17(-0.37 to 0.03) 0 11.70(-5.75 to 26.27) 28 

Can rely on others -0.54(-0.78 to -0.31) 30 32.57(18.62 to 44.14) 39 -0.19(-0.38 to 0.01) 11 12.17(-0.59 to 23.31) 0 -0.16(-0.35 to 0.02) 0 12.17(-0.59 to 23.31) 0 
Supported or 
Encouraged -0.65(-0.84 to -0.45) 0 37.86(28.27 to 46.16) 0 -0.24(-0.42 to -0.05) 0 18.70(6.35 to 29.41) 0 -0.21(-0.40 to -0.02) 0 18.70(6.35 to 29.41) 0 

Can talk to others -0.49(-0.72 to -0.26) 50 31.36(18.33 to 42.31) 45 -0.15(-0.32 to 0.01) 8 13.08(2.12 to 22.81) 0 -0.14(-0.30 to 0.02) 0 13.08(2.12 to 22.81) 0 

^adjusted for allocated treatment, gender, age, marital status and employment status; * additionally adjusted for depressive symptom severity; ‡ additionally adjusted for average anxiety duration, depression duration, 
panic disorder, and history of treatment with antidepressants 
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The findings with the secondary and sensitivity outcomes at 3-4 months were similar 

to those with the primary outcome: for every unit increase in the total score on the 

Social Support Scale at baseline there was an increase in the odds of reaching 

remission at the primary endpoint (OR= 2.33(95%CI: 1.25 to 4.37)). In sensitivity 

analyses using the five studies that had BDI-II scores at the primary endpoint, for 

each unit increase in social support there was a -3.26(-6.52 to 0.00) point difference 

in the average BDI-II score at 3-4 months (see Table 4.6). Additional sensitivity 

analyses using the PROMIS T-score as the outcome are shown in Appendix 5. 

There were however, no significant associations between the total Social Support 

Scale score and outcome at 6-8 months post-baseline. There was little heterogeneity 

in the effects so no further sensitivity analyses were deemed necessary.  

 
Table 4.6. Associations of Social Support with secondary prognostic outcomes, adjusted for treatment, ‘disorder 

severity’ and covariates. 

 Secondary Outcomes Sensitivity Analysis 

Social Support Domain 
Remission at 3-4 

months 
z-score at 6-8 months BDI-II score at 3-4 months† 

 OR(95%CI) I2 
Mean difference 

(95%CI) 
I2 

Mean difference 
(95%CI) 

I2 

Total Score 2.33(1.25 to 4.37) 0 -0.21(-0.57 to 0.15) 0 -3.26(-6.52 to 0.00) 0 

Accepted  1.69(1.02 to 2.78) 0 -0.21(-0.50 to 0.07) 0 -3.37(-5.99 to -0.75) 0 

Cared about 2.24(1.20 to 4.15) 0 -0.17(-0.51 to 0.18) 0 -2.80(-5.99 to 0.38) 0 

Made to feel happy 1.52(0.97 to 2.37) 0 -0.10(-0.35 to 0.15) 0 -0.94(-3.23 to 1.35) 0 

Made to feel important 1.44(0.92 to 2.25) 0 0.02(-0.24 to 0.27) 0 -0.30(-2.60 to 1.99) 0 

Made to feel loved 1.90(1.15 to 3.13) 0 -0.23(-0.59 to 0.13) 30 -2.98(-5.63 to -0.34) 0 

Can rely on others 1.70(1.05 to 2.74) 0 -0.16(-0.44 to 0.12) 0 -2.60(-5.49 to 0.30) 25 

Supported or Encouraged 1.87(1.17 to 2.97) 0 -0.17(-0.43 to 0.09) 0 -2.20(-4.66 to 0.26) 0 

Can talk to others 1.35(0.91 to 2.01) 0 -0.09(-0.31 to 0.13) 0 -1.39(-3.47 to 0.70) 0 

All models adjusted for random allocation in each study, depressive symptom severity, average anxiety duration, depression duration, 
panic disorder, and a history of antidepressant treatment, gender, age, marital status, and employment status †Only available for 5 
studies, excludes COBALT 
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The associations between individual Social Support items and Prognosis 
As described above, the psychometric properties of the Social Support Scale are 

such that all individual items adequately load onto a single latent factor, and that 

each item is able to be used to identify participants with different levels of social 

support, however there was variability in the factor loadings and item characteristic 

coefficients for each item. It might therefore be the case that certain items of the 

scale are able to be used to discriminate between participants with different levels of 

social support as well as the whole scale is, and certain items might therefore have 

greater utility if there are differential associations with prognosis between the items 

too.  

 

All eight of the Social Support Scale items were significantly associated with 

prognosis independent of treatment and covariates, see Table 4.5. However, the 

magnitudes of association were different between the individual scale items, and 

only three items were significantly associated with the outcome after additionally 

adjusting for depressive symptom severity, ‘disorder severity’ factors, and covariates. 

The three items most strongly associated with the prognostic outcomes at 3-4 

months post-baseline were: 1) whether or not one feels accepted for who one is, by 

family and friends; 2) whether or not one feels cared about by family and friends; and 

3) whether or not one feels supported or encouraged by family and friends, see 

Tables 22 and 23, and Figure 4.1. For each unit increase in feeling accepted by 

family and friends there was an approximate 43% difference in depressive symptom 

scores at 3-4 months post-baseline, independent of treatment and all socio-

demographic covariates (percentage difference =43.45%(95%CI: 28.76 to 55.12)). 

The difference was approximately 21% after additionally adjusting for depressive 

symptom severity and the depressive ‘disorder severity’ factors (the average 

duration of anxiety problems, the duration of depression, comorbid panic disorder 

and a history of treatment with antidepressants) (percentage difference 

=20.76%(95%CI: 7.80 to 31.91)). Similarly, the difference in the mean symptom 

score at 3-4 months per one-point increase in the “cared about” item was 

approximately 42% independent of treatment and socio-demographic covariates 

(percentage difference =41.51%(95%CI: 30.58 to 50.72)), and approximately 20% 

when also adjusting for depressive symptom severity and ‘disorder severity’ factors 
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(percentage difference =20.12%(95%CI: 5.41 to 32.54)). The difference in 

depressive symptoms at 3-4 months post-baseline was approximately 38% 

independent of treatment and socio-demographic covariates (percentage difference 

=37.86%(95%CI: 28.27 to 46.16)), and 19% after additionally adjusting for all the 

severity factors (percentage difference =18.70%(95%CI: 6.35 to 29.41)), see Figure 

4.1 for details of heterogeneity.  

 

In regards secondary outcomes, after adjusting for treatment, age, gender, marital 

status, employment status, depressive symptom severity and the four depressive 

‘disorder severity’ factors, there was no clear evidence of an association between 

three social support items and remission at 3-4 months (being made to feel happy, 

being made to feel important, and feeling able to talk to family or friends whenever 

needed). These were also the items least strongly associated with the z-score of 

depressive symptoms at 6-8 months post-baseline, although the was no clear 

evidence of associations between any of the individual items and prognosis at 6-8 

months post-baseline, see Table 4.6. In sensitivity analyses, the item relating to 

feeling accepted was most strongly associated with the score on the BDI-II at 3-4 

months in the five studies that had these data (mean difference = -3.37(95%CI: -5.99 

to -0.75)), this was followed by the item relating to being made to feel loved (mean 

difference = -2.98(95%CI: -5.63 to -0.34)). There was no clear evidence that any of 

the other items were significantly associated with this outcome. Similar to the primary 

outcome, in the sensitivity analysis using the PROMIS T-score outcome the items 

most strongly associated with prognosis at 3-4 months post-baseline were feeling 

accepted, being cared about, and being supported or encouraged. Further, being 

made to feel important was not significantly associated with the outcome, see 

Appendix 5. 
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Figure 3.1. Forest plot of associations between social support items and prognosis at 3-4 months post-baseline 

independent of treatment, depressive symptom severity, depressive ‘disorder severity’.  
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The association between Social Support and Attrition 
The total score on the social support scale was associated with attrition independent 

of treatment such that higher scores were associated with considerably lower odds 

of attrition (OR(95%CI)= 0.35(0.13 to 0.93)), see Table 4.7. The more cared about 

patients felt the less likely they were to dropout or withdraw (OR(95%CI) = 0.32(0.17 

to 0.61); percentage difference in attrition = 56.48%(95%CI: 30.23 to 72.86)). 

Likewise with the more they considered themselves to be made to feel happy by 

friends and family, the more supported or encouraged they felt, or the more they felt 

able to rely on others, see Table 4.7. After adjusting for depressive symptom severity 

all of the effects were reduced in magnitude to the point that most social support 

items and the total score were not significantly associated with attrition. The 

magnitude of effects was reduced very slightly again when additionally adjusting for 

‘disorder severity’ factors. However, there was evidence that feeling cared about 

(OR(95%CI) = 0.37(0.17 to 0.81)), and feeling supported or encouraged (OR(95%CI) 

=0.54(0.32 to 0.92)) were associated with attrition after adjusting for the above 

factors, see Table 4.7. In terms of the sizes of effects, the item with the largest 

magnitude of association with attrition was the that related to feeling cared about, 

with an approximate 52% decrease in the probability of attrition by the 3-4 month 

end-point (51.68%(95%CI: 16.42 to 72.06)), independent of treatment, socio-

demographic covariates and all severity factors adjusted for. 
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Table 4.7. Association of social support with attrition at 3-4 months post-baseline. 

  Difference or percentage difference in outcomes at 3-4 months post-baseline per unit increase in baseline Social Support Indicator 

  Effect independent of treatment 
Effect independent of symptom severity and 

treatment 
Effect independent of ‘disorder severity’ and 

treatment 

Social Support Domain OR(95%CI)^ I2 
%(95%CI)  difference 
in attrition^ 

I2 OR(95%CI)* I2 
%(95%CI)  difference 
in attrition* 

I2 OR(95%CI)‡ I2 
%(95%CI)  difference 
in attrition‡ 

I2 

Total Score 0.35(0.13 to 0.93) 52 54.14(4.73 to 77.93) 53 0.43(0.15 to 1.22) 54 46.9(-15.05 to 75.49) 53 0.42(0.14 to 1.28) 58 47.2(-20.23 to 76.81) 56 

Accepted  0.48(0.24 to 0.95) 44 43.47(4.28 to 66.61) 45 0.55(0.26 to 1.16) 49 37.15(-10.2 to 64.15) 47 0.54(0.24 to 1.21) 53 37.16(-14.51 to 65.51) 52 

Cared about 0.32(0.17 to 0.61) 11 56.48(30.23 to 72.86) 17 0.37(0.18 to 0.75) 18 52.28(22.18 to 70.74) 16 0.37(0.17 to 0.81) 29 51.68(16.42 to 72.06) 27 

Made to feel happy 0.49(0.27 to 0.89) 33 41.99(7.51 to 63.62) 36 0.55(0.30 to 1.02) 33 36.51(-0.99 to 60.08) 31 0.55(0.27 to 1.10) 44 36.13(-7.56 to 62.07) 43 

Made to feel important 0.75(0.38 to 1.49) 47 19.37(-34.56 to 51.69) 47 0.89(0.43 to 1.85) 50 7.87(-59.1 to 46.64) 49 0.90(0.42 to 1.93) 52 6.95(-64.52 to 47.37) 51 

Made to feel loved 0.66(0.35 to 1.22) 20 26.59(-18.78 to 54.63) 23 0.78(0.41 to 1.48) 20 16.62(-34.59 to 48.34) 19 0.79(0.37 to 1.69) 40 15.91(-50.21 to 52.92) 40 

Can rely on others 0.40(0.19 to 0.87) 55 49.83(10.30 to 71.94) 57 0.44(0.20 to 0.97) 53 45.86(3.55 to 69.61) 53 0.44(0.19 to 1.01) 57 45.58(-0.06 to 70.41) 57 

Supported or Encouraged 0.48(0.29 to 0.79) 0 42.24(16.61 to 59.99) 0 0.55(0.33 to 0.92) 0 36.52(7.21 to 56.56) 0 0.54(0.32 to 0.92) 0 36.57(6.53 to 56.96) 0 

Can talk to others 0.70(0.45 to 1.08) 0 24.05(-5.30 to 45.22) 0 0.80(0.50 to 1.28) 6 16.14(-17.68 to 40.24) 2 0.76(0.48 to 1.20) 0 19.01(-14.08 to 42.51) 0 

^adjusted for allocated treatment, gender, age, marital status and employment status; * additionally adjusted for depressive symptom severity; ‡ additionally adjusted for average anxiety duration, depression 
duration, panic disorder, and history of treatment with antidepressants 
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Discussion 
Social support was associated with prognosis and with attrition from treatment. This 

was the case independent of treatment and independent of both depressive 

symptom severity and depressive ‘disorder severity’. There was no clear evidence 

that the individual items of the social support scale were differentially associated with 

prognosis or attrition. However, three of the items had larger magnitudes of 

association than the others, and were consistently and significantly associated with 

the prognostic outcomes, this was not the case for the other five items. These three 

items were feeling accepted by family and friends for who one is, feeling cared about 

by family and friends, and feeling supported or encouraged by friends and family. 

The latter two items, and in particular the item related to feeling cared about, were 

also most strongly associated with attrition at 3-4 months post-baseline. Neither the 

total score nor any of the Social Support Scale items were significantly associated 

with prognosis at six-to-eight months post-baseline after adjusting for depressive 

symptom severity, in the four studies that had data at that time point. There was very 

little heterogeneity in these associations across the six included studies supporting 

the robustness of these findings.  

 

Findings in Context  
Recent study-level systematic reviews have suggested that social support is 

associated with the outcomes from antidepressant treatment (84) and is associated 

with the “natural course” of depression among general population non-patient 

samples (68,73,82), although there was limited data to support these findings. The 

present study has found the association to be present independent of a range of 

treatments offered to adults seeking treatment for depression from their GPs and 

also shown this to be the case independent of the severity of depression measured 

in a variety of ways. This latter point is particularly important as adjusting for 

depressive severity had a large impact on the magnitude of the associations 

between social support variables and outcomes. In addition, these associations were 

found independent of other factors considered to be potential confounders in the 

association between social support and prognosis including marital status and 

employment status (68,82,179,180). Other potential confounders were explored as 

covariates but were not associated with baseline social support here, including 

stressful life events and socio-economic status (68,82,180,194). 
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In this study, all items of the Social Support Scale were found to be highly correlated 

with a single principal component, and the IRT analysis found a single latent factor 

with each item adequately able to be used to discriminate those with different levels 

of social support. Prior studies have suggested a multidimensional nature to social 

support (179–181), proposing an important distinction between three sub-domains of 

social support: emotional support; informational support; and instrumental support, 

although there is somewhat limited evidence for the existence or utility of such sub-

domains (179,182). In this study there was no clear evidence of such sub-domains 

within the scale used here. Further, the items most strongly associated with the 

prognostic outcomes could perhaps be considered to be part of an apparent 

emotional support sub-domain (being accepted, feeling cared about, and feeling 

supported or encouraged by family or friends) but other items that were considerably 

less strongly associated with the prognostic outcomes could also be considered to 

be part of the emotional sub-domain (being made to feel happy, and being made to 

feel important by friends or family). Two items that might be considered to be part of 

the instrumental sub-domain (being able to talk to others and being able to rely on 

others) were found to be less strongly associated with the outcomes than some 

items but more strongly than others, and again, confidence intervals for all of the 

items overlapped. None of the social support scale items could be considered to be 

part of the informational support sub-domain.   

 

Strengths and Limitations 
This appears to be the first study to use a large individual patient dataset, formed 

from a number of RCTs, to consider the associations of social support with attrition 

and prognosis independent of a range of treatments (ranging from antidepressant 

medications, to cognitive behaviour therapy, and structured exercise). Studies were 

selected on the basis of recruiting participants in primary care settings only, and 

studies had to use the same measures to assess baseline symptoms, ‘disorder 

severity’ factors, social support and a number of potentially important covariates. 

This means that findings may be generalizable to the largest proportion of adults 

seeking treatment for depression in the UK (23) and we can have confidence in the 

ability to use the same measures in clinical practice to inform patients and clinicians 

regarding the outcomes assessed here.  
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A number of authors have recently proposed that social support, loneliness, and 

social isolation are all particularly important to patients and to understanding their 

abilities to engage with and benefit from treatments for mental health problems 

(82,186–189). The Social Support Scale used in the trials that make up Dep-GP was 

for the most part limited to questions about the function of an individual’s social 

support or satisfaction with perceived levels of support, rather than the structure of 

the individual’s social support network (179). As such, loneliness and social isolation 

could not be studied here. 

 

Social support is considered by some to be causally associated with mental ill health, 

depression included (180). The evidence for a causal association with prognosis or 

with attrition independent of treatment is very limited. Although it was not the focus of 

this study, there might have been the potential to consider the associations here as 

causal. Were this the case, it is unlikely that the associations reported as significant 

here were found by chance. If adjustments were made for multiple testing a number 

of associations would not have been significant, but such adjustments were not 

considered necessary, following Rothman (199). Further, while reverse causality has 

been considered a problem in prior studies reporting associations between social 

support and prognostic outcomes for people with depression (82), this was not the 

case with the present study where social support was measured prior to 

randomisation to treatment and measurement of the prognostic outcomes.  

 

The biggest limit to considering any potential causal relationship between social 

support and prognosis or attrition independent of treatment in the current study is 

that confounding could not adequately be controlled for here. As discussed in 

Chapter 3 causal relationships were not the focus of this study, so confounding is not 

particularly relevant, but in order to better consider the mechanisms by which social 

support affects prognosis or attrition, investigating such causal relationships may be 

essential. Adjustments were made for a number of baseline covariates that may be 

confounders in any causal relationship between social support and outcomes such 

as employment status, marital status, the severity of depressive symptoms, 

chronicity of depression and of anxiety comorbidities, and a history of treatment for 

depression, adding robustness to the findings. However, as the data were combined 
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from different randomised studies the randomisation, and benefits of it to control for 

both known and unknown confounding factors, was lost.  

 

There were also limitations in regards to bias which would affect any causal 

interpretations of the findings here. The social support scale used in this study had 

been used in a number of large-scale studies over the last 25-30 years without 

having been validated in the current eight-item format. However, it was found to be 

sufficiently reliable, and had very good internal consistency and convergent validity, 

suggesting it is an appropriate measure of social support, limiting measurement error 

due to the instrument. However, the data used here were self-reported and this may 

have led to other sources of measurement error; we might expect those with greater 

baseline depression severity to be least likely to rate their own social support to be 

high, adding a systematic (or unidirectional) bias into the results. However, 

adjustments were made for all depression severity factors associated with the 

outcomes and social support variables, not just the severity of depressive symptoms, 

minimising the potential for such bias here.  

 

Using a standardised outcome is a method that has been criticised previously but the 

results using the  z-score outcome were similar to those for natural logarithm 

outcome, the BDI-II scores in sensitivity analyses, and to the secondary outcomes 

(remission), suggesting the use of the standardized outcome metric did not unduly 

affect the results.  

 

Finally, the total scores on the Social Support Scale reported by participants were 

generally quite high; just under half of the sample scored 21 or above, and 

approximately 29% of the sample had the maximum score of 24 on the Social 

Support Scale, suggesting a potential selection bias. That said, the authors of the 

original seven-item version of the measure considered scores under the maximum to 

be indicative of potential issues in the level of social support that respondents might 

have, so expect a highly skewed pattern of responses to the questions of the scale 

(137,200).  
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Implications 
Large differences in social support appear to be associated with considerable 

differences in prognosis and attrition, so knowledge of a patient’s levels of perceived 

social support prior to commencing treatment could be informative for the 

management of their depression.  

Given the psychometric properties of the Social Support Scale it is reasonable to 

suggest that any of the eight scale items could be used to capture aspects of social 

support. As feeling ‘accepted by family and friends’, feeling ‘supported or 

encouraged by family or friends’, and feeling ‘cared about by family or friends’, were 

most strongly and consistently associated with the prognostic outcomes at 3-4 

months post-baseline, and the latter was also the item most strongly associated with 

attrition, it might be the case that any one of these three items may usefully be 

added to assessments of adults presenting to their GPs with depression, where use 

of the whole scale is not practical. 

 

Future studies might investigate the relationship between a sense of belonging or 

companionship and prognosis independent of treatment, as this is related to the 

perception of one’s place in a social network, and has been posited as a potential 

mechanism by which social support might affect prognosis (180). Being made to feel 

happy or important by others might be more closely related to mechanisms involving 

self-esteem and mastery (180,184) than some of the other social support items. Low 

self-esteem might be considered a symptom of depression for some, and when 

adjusting for baseline depressive symptom severity the associations between the 

above two Social Support Scale items and prognosis were not significant. Although 

tests of multi-collinearity did not suggest any such problems when adjusting for 

depressive symptom severity, when investigating this potential mechanism it might 

be more informative to consider adjustments for individual symptoms of depression 

at baseline, excluding those related to self-esteem.  

 

Nearly all social support items were associated with attrition independent of 

treatment, this is in keeping with patients’ suggestion that social support is 

particularly important to their engagement with treatment (188,189). We might 

hypothesise that those with greater social support may be more likely to receive 

encouragement to stay in treatment even when doubting the effectiveness of it for 
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themselves (201), they may also have greater motivation or incentive to keep taking 

or engaging with treatment due to their perceived social roles (179,202), and the 

encouragement they receive may act as a buffer against stressors which might 

otherwise lead them to end treatment (180). 

 

Despite the confirmation that the Social Support Scale used in the studies that form 

this IPD has adequate psychometric properties to reliably and consistently measure 

social support, the measure has yet to be validated formally in the eight-item format, 

and this would be a valuable contribution should it become more widely used in 

research or clinical practice. Other measures, particularly those assessing loneliness 

and social isolation could be important additions to assessments in future studies 

and could prove informative as potential targets for interventions whether in or 

outside of the therapy room (82,186–188,191). Future research should consider the 

unique contribution of loneliness and social isolation to determining prognosis for 

adults with depression and any interactions between them and social support, as 

well as assessing their impact on treatment engagement or attrition. 

 

Conclusions 
In conclusion this study has shown that social support is associated with prognosis 

independent of treatment for adults presenting to their GPs with depression. This 

was also the case for attrition from treatment independent of whatever treatment was 

given. The associations were weakened by adjusting for the severity of depressive 

symptoms and related ‘disorder severity’ factors, but nonetheless the associations 

were significant and may be clinically important. In addition, this study has shown 

that single items measuring different aspects of social support are all strongly 

associated with the wider construct of social support overall, and they each might be 

useful in determining prognosis or the likelihood of attrition from treatment. Social 

support has previously been shown to be considered of importance by patients 

themselves and is considered modifiable. So, adding a measure of social support to 

assessments of depressed adults in primary care may be informative for patients 

and clinicians, aiding in the clinical management of depression.   
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Chapter 5. The associations between stressful 
life events, socio-demographics, long-term 
health condition status, and prognosis. 
 

Overview 
 
In Chapter 4 I reported an analysis of the associations between social support and 

prognosis independent of treatment for adults treated for depression in primary care. 

These associations were also investigated independent of depressive symptoms and 

independent of the depressive ‘disorder severity’ factors found to be independently 

associated with prognosis in Chapter 3. There are a number of other potentially 

important factors which have been suggested to be associated with prognosis but 

have not been studied in the analyses described thus far. So, in this chapter I will 

report on a series of analyses investigating the associations of stressful life events, 

socio-demographic factors, and long-term health condition status with prognosis and 

attrition, independent of treatment and of depressive symptoms and ‘disorder 

severity’ factors, finalising the work to address sub-aims 3 and 4 of this thesis. 
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Abstract 
 

Background 
Stressful life events are associated with the onset of depression and have been 

found to moderate differential responses to antidepressants and psychological 

therapy. A number of demographic factors and long-term health conditions have also 

been found to be associated with outcomes from one type of treatment, but none of 

these associations have been investigated independent of treatment, or in large 

clinical samples. This study aimed to assess the associations of these factors with 

attrition from treatment and with prognosis independent of treatment, and 

independent of depressive symptom severity and ‘disorder severity’.  

Methods 
Data were collated from the individual participants of six RCTs (n=2858) of adults 

seeking treatment for depression in primary care. All completed the same baseline 

assessments of stressful life events, socio-demographics (age, gender, ethnicity, 

marital status, employment status, financial wellbeing, housing tenancy status, and 

the highest level of educational attainment), and long-term physical health condition 

status, depressive symptom severity and depressive ‘disorder severity’ factors. Data 

were analysed with two-stage random effects meta-analyses.  

Results 
Being the victim of a violent crime and having problem debts were associated with 

prognosis independent of treatment and of depressive severity factors. Most of the 

socio-demographic factors and long-term health condition status were associated 

with prognosis independent of all factors adjusted for. But, in general age and 

gender were not. There were mixed findings regarding the highest level of 

educational attainment which was marginally associated with prognosis with one 

outcome (the z-score of depressive symptom scale scores at 3-4 months post-

baseline), but not when using other outcomes. Similar associations were found with 

attrition.  

Conclusions 
Important information can be gained about prognosis independent of treatment for 

adults with depression when considering life events, socio-demographics, and long-

term health condition status. The factors investigated are measureable with self-

report questionnaires so may be captured in routine clinical assessments. Future 

studies might investigate subgroups of depressed patients based on combinations of 
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factors assessed here, and also assess the ability to use the prognostic factors 

identified here to prospectively predict prognosis for new patients presenting to GPs 

with depression.  
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Introduction 
In Chapter 1 I gave a brief outline of a number of systematic reviews that reported 

associations between life events, socio-demographics, and long-term health 

conditions, with prognosis for adults with depression. Below I give further details of 

these reviews and of other studies that suggest investigating such factors 

independent of treatment may lead to a greater understanding of prognosis for 

depressed patients.  

 

Stressful life events and Depression 
It is well established that first episodes of depression are commonly preceded by the 

experience of stressful life events (203,204). Life events that can be considered to 

be severe and acute (such as losing one’s job, being the victim of an attack, or 

divorce) are strongly associated with risk of a first depressive episode (205). If the 

same types of events are reported to moderately impact one’s life (rather than 

severely impacting on life) there is some more limited evidence that they might also 

be associated with an increased risk of depression (206).  

 

The review of systematic reviews (or ‘meta-review’) presented in Chapter 1 showed 

that there is some evidence that stressful life events are associated with prognosis 

for people with depression (73,83) but this was based on just two reviews. One of 

these reviews included just one primary study that investigated this association (73). 

That study was a cross-sectional follow-up to a prior cross-sectional study in a 

number of European community settings, and involved 347 adults with depressive 

disorders of varying types, of which 65 received problem-solving treatment or group 

psychoeducation, and 34 (it is unclear whether these people included some of the 65 

noted above or not) were prescribed some antidepressants (207). The study authors 

reported that adults that had experienced a stressful life event and had not received 

support for it, were at greater risk of not recovering from their depression compared 

to those that had received some or a lot of support (207). Only 182 participants 

completed the follow-up questionnaire, of which only 75 were rated as being “in 

recovery”. Further, there were relatively few participants that both experienced the 

life events and did not get support for them, limiting the sample size for the analysis. 

The second review was conducted in 1994 and it is unclear whether or not it was 

conducted systematically as limited information was provided on the review methods 
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(83). It included 29 studies assessing the association of both life events and social 

support with the “natural course” of depression. The review author reported that 

there was some evidence of an association between experiencing life events prior to 

having treatment and poorer course of depression (83). However, many of the 

included studies had very small samples and included adults with other mental 

health disorders (e.g. schizophrenia, or those with a recent suicide attempt), and 

most of those 29 studies were cross-sectional so reverse causality could not be ruled 

out (83).  

 

In contrast to the review findings, a recent Danish case-register study of 301 adults 

with MDD reported that neither the experience of any stressful life events prior to the 

onset of depression, nor the total number of life events experienced, was associated 

with remission from either first or second line antidepressant medications (208). 

Similarly, in a randomised controlled trial of 60 patients randomised to cognitive 

therapy and 120 randomised to antidepressant medications, it was reported that 

stressful life events were not associated with prognosis with either treatment (209). 

However, there was a prescriptive effect such that those with more stressful life 

events were more likely to remit following cognitive therapy compared to 

antidepressants (209). That same trial also found that those with more life events at 

baseline were more likely to dropout (209). None of the above studies has assessed 

the association between the number or specific type of life events and prognosis for 

depressed patients independent of treatment.  

 

Socio-demographics and Depression 

It has been suggested that a number of socio-demographic factors (considered one-

by-one, below) are associated with prognosis for adults with depression, but as 

described in Chapter 1, findings have either been largely mixed or there has been a 

lack of reviews and in some cases a lack of primary studies investigating these 

associations. 

 

Age 
From the reviews included in Chapter 1 the evidence for an association between age 

and prognosis was inconclusive as various studies found contradictory effects. For 

example, some study-level meta-analyses have found that there are larger effect 
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sizes with psychological therapies delivered to younger patients than in studies 

delivering the same therapies to older patients (85,86). An IPD meta-analysis 

reported similar findings for patients treated with antidepressant medications (81). 

Another study-level meta-analysis and an IPD meta-analysis have found no 

evidence for an effect of age on prognosis (70,79), and another IPD meta-analysis 

found that response to antidepressants and to pill placebo improved with increasing 

age (66).  However, evidence from national evaluations of over 600,000 patients to 

complete psychological therapies in primary care mental health services in England 

(in Improving Access to Psychological Therapies (IAPT) services) give a contrasting 

picture, suggesting that older adults (65 years old or above) are considerably more 

likely to recover with treatment than adults under the age of 65 (210,211). These 

findings may be affected by selection biases as it has been suggested that older 

people with more severe problems might be less likely than those with less severe 

problems to be referred to psychological treatment, and that those with more severe 

problems might be less likely to attend psychological therapy (212). Investigating the 

association between age and prognosis for primary care patients independent of a 

range of treatments may therefore be helpful.  

 

Gender 
Depression is more frequently diagnosed in women than in men, and in the UK 

women are more likely to receive treatment for depression than men (213). However, 

the review presented in Chapter 1 found that there is little evidence that outcomes 

from treatment are associated with self-reported gender. Whilst some reviews found 

women to be less likely to reach remission (84), other reviews suggested an 

association between gender and treatment outcomes without specifying a direction 

of effect (66,69,70,72), and four further reviews found no association between 

gender and treatment outcomes (51,79,81,86). Evidence from the national IAPT 

programme in England would suggest that there is little difference in the proportions 

of men and women reaching recovery with psychological therapies: in 2016-17 which 

is the last year for which there are reported gender-specific results, 46% of women 

and 46.3% of men were in recovery at the end of their treatment (210). However, 

that report includes patients treated for anxiety disorders as well as those treated for 

depression. Therefore the question of whether gender is associated with prognosis 
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for adults with depression, independent of treatment received in primary care 

remains.  

 

Ethnicity 
The meta-review presented in Chapter 1 found only three reviews which reported on 

the associations between ethnicity and treatment outcomes for people with 

depression, with mixed findings. One review reported that patients from minority 

ethnic groups were less likely to remit with Duloxetine (72), but two other reviews 

reported no associations between ethnicity and outcomes (51,86). However, reports 

on IAPT patients have shown that those from Black, Asian or minority ethnic (BAME) 

backgrounds are less likely to recover following psychological therapies than patients 

from White ethnic backgrounds (211). Two other studies have found that the 

ethnicity of IAPT patients is a key variable in determining the probable treatment 

outcomes from psychological therapies overall (174,175), and from particular 

treatments, e.g. comparing counselling for depression to cognitive behaviour therapy 

for depression (175). Some authors have suggested that ethnicity is not directly 

linked to prognosis but instead factors that are often related to minority ethnic status 

such as perceived or actual discrimination (214–216), financial insecurity (174), or 

stressful life events (214), are reported to be associated with prognosis. These 

factors are known to be important in predictive models of treatment outcomes and 

are more likely to afflict people from minority ethnic groups (217).  

 

Marital Status 
In the meta-review presented in Chapter 1, three reviews investigated the 

association between marital status and prognosis for people with depression, with 

mixed findings. One large IPD meta-analysis of 13 RCTs of low-intensity CBT found 

no effect of marital status on treatment outcomes, although most of the studies drew 

community samples and the review focussed on prescriptive analyses instead of 

prognosis (79). A study-level systematic review found that women that were married 

had better odds of remission when treated with IPT than unmarried women, but this 

was limited to perinatal samples (85). A second study-level review reported good 

evidence for an association between being married or cohabiting and greater odds of 

response to antidepressant treatments, but only five primary studies reported on the 
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effect, one found no evidence of effect, and only two of the remaining four were rated 

as providing a high level of evidence for the effect (84).  

 

One potential reason for the mixed findings may be that the degree of support in a 

spousal relationships is perhaps more important to treatment outcomes than having 

or not having a spouse (218,219). There is some evidence to suggest that among 

non-patient samples, single adults appear to have better prognoses than those in 

unhappy or struggling relationships, however those same studies have found 

associations between marital status and the course of depression too (220,221). 

Further, a lack of spousal support, lack of intimacy, and marital discord have all been 

associated with greater risk of depression onset and of relapse or recurrence of 

depression (219,222,223). A small cohort study of patients treated with Nefazadone 

also reported such an association with treatment outcomes (224). Marital status has 

also been found to be one of the strongest predictors of differential benefit of 

cognitive therapy over antidepressants, such that married or cohabiting patients 

were more likely to achieve remission with cognitive therapy than antidepressant 

medications, there was no prognostic effect of marital status on either treatment 

though (209).  

 

Employment Status 
The meta-review in Chapter 1 highlighted just three reviews that assessed the 

association between employment status and prognosis for adults with depression. A 

study-level systematic review reported that employment status was associated with 

antidepressant treatment response (84). However, this was based on just one 

primary study. That was a study of 542 depressed participants from a trial of quality 

improvement interventions at the service-level in six primary care centres in the 

USA, the authors therefore treated this as a cohort study (225). In that study, 

patients that were unemployed at baseline were considerably less likely to remit or to 

respond to antidepressant medications than employed participants. In a non-

systematic IPD study employment status was among the top 25 predictors of 

response to antidepressant treatments (44) but this was based on just three (large) 

studies. The 25 predictors were selected based on a machine learning variable 

selection technique and then fed into a second machine learning model to predict 

outcomes, the nature of the effects in such models is uncertain (i.e. whether they are 
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main effects or interaction effects), so it is difficult to interpret the direction of the 

effects. In contrast to the above, employment status was not associated with 

outcomes from low-intensity CBT treatments in 3876 individual participants of 13 

RCTs (79). However, that IPD study was primarily focussed on investigating 

prescriptive effects not prognostic ones, there were moderate-to-high degrees of 

heterogeneity in the effects, about a third of the cases had missing endpoint data, 

and three studies or approximately 16% of eligible participants were not able to be 

included as no IPD data could be collected from those studies. In addition, most of 

the 13 included RCTs recruited non-treated samples, limiting the generalisability of 

the findings to patients seeking treatment for depression. In addition to the reviews 

highlighted in Chapter 1, another study of 626 outpatients in the Netherlands 

reported that being in paid employment at baseline was associated with greater odds 

of remission irrespective of treatment type, and independent of baseline severity 

(226).  

 

Socio-economic status 
The meta-review in Chapter 1 also found three systematic reviews reporting on the 

association between one or more socio-economic factors and prognosis for adults 

with depression. A study-level systematic review reported that there was strong 

evidence for an association between socio-economic status and prognosis for those 

treated with antidepressants (84). However, that included just one high quality study 

and that was a trial of Nefazadone compared to cognitive behavioural analysis 

system of psychotherapy (CBASP) or the combination of both treatments (227). That 

study reported that those with lower incomes at baseline were more likely to drop-out 

of the study irrespective of treatment type. A second study-level systematic review of 

naturalistic cohort studies, included just one primary study that reported on socio-

economic factors and their association with prognosis. That study found that owning 

a home was associated with better odds of recovery from depression in a non-

treated sample over the course of nine years (73). A third IPD study found that the 

effect size of CBT may be higher in patients with disability benefits compared to 

those without disability benefits, but this was based on just 34 participants with the 

exposure of interest (88).  
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Although not reported by any of the reviews highlighted in Chapter 1, poor quality 

housing has also been linked to the onset of mental health problems, particularly 

when people live in such conditions for extended periods of time (228). The 

suggestion is that poor quality housing might also affect treatment outcomes, as 

failing to resolve issues with housing (which is not usually a primary treatment target 

for people with depression) may result in a greater likelihood of attrition from 

treatment and lack of response to treatment (217,228).  

 

Educational Attainment 
Two reviews included in Chapter 1 reported on the association between educational 

attainment and prognosis. One was a study-level systematic review (73) that 

included two primary studies that found an association between years of education 

and prognosis, one was the cross-sectional follow-up 9 years after the initial cross-

sectional study of 347 adults with depressive disorders in community settings across 

Europe described above (207). The other was a large population survey that 

included just 95 adults with depression, it reported that each additional year of 

education at baseline was associated with a five week reduction in the length of 

depressive episodes (229). The second review was an IPD study that found 

educational attainment to be among the top 25 predictors of antidepressant 

treatment response, and the limitations of that study have been discussed in detail 

above (44). Another study not included in the meta-review in Chapter 1 was 

focussed on moderators of deterioration and reported that those with lower levels of 

educational attainment might be at greater risk of deterioration with internet delivered 

CBT compared to those with higher levels of educational attainment (230). 

 

Long-term physical health conditions and Depression 
Three reviews described in Chapter 1 reported on the association between long-term 

health conditions and prognosis for adults with depression. One of these was a 

study-level meta-analysis described in detail above in which poorer outcomes from 

antidepressants were reported for patients with a number of conditions including: 

atrial fibrillation, severe heart disease, obesity, and high cholesterol (77). A meta-

review reported weak evidence of no association between long-term health 

conditions and prognosis with pill placebo but that was based on a single primary 

study in a single review (49). That study-level meta-analysis actually found higher 
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effect sizes for a variety of antidepressants in RCTs that had long-term health 

conditions as an inclusion criterion compared to studies that did not (85). However, 

the interpretation of the association between long-term condition status and 

prognosis in the above reviews in particularly challenging. This is because the 

findings come from comparisons of primary studies that for the most part recruited 

adults with particular comorbidities, with outcomes from trials of adults where 

comorbidity was not an inclusion criteria. For many of the latter studies, the long-

term health condition comorbidities were not exclusion criteria, so the number of 

adults in those studies that had the same comorbid conditions as those in the studies 

they were compared to is unknown. No IPD meta-analysis to have assessed these 

associations were identified, but in a large clinical sample of IAPT patients, those 

self-reporting a long-term health condition have been found to have poorer outcomes 

than patients who did not report such conditions (162).  

 

Overall, the reviews and primary studies noted above have not assessed the 

associations between the factors listed and prognosis for adults with depression 

independent of treatment. They have also not included large samples drawn from 

primary care, limiting their generalisability to a large proportion of patients seeking 

treatment for depression (23). Therefore, investigating such factors independent of 

treatment and markers of depressive severity using data from the Dep-GP IPD 

dataset may lead to a greater understanding of prognosis for depressed patients. 

 

Aims 
This study aimed to meet the remaining elements of sub-aims 3 and 4 not addressed 

in the previous chapters, and more specifically to: 1) determine whether life events 

(the number of events and individual life events), socio-demographic factors (gender, 

age, ethnicity, marital status, employment status, financial wellbeing, housing status, 

and the highest level of educational attainment), and long-term health condition 

status are associated with prognosis independent of treatment for adults with 

depression treated in primary care, and whether these factors are associated with 

prognosis independent of depressive symptom severity and depressive ‘disorder 

severity’; and 2) to determine whether those same factors are associated with 

attrition, independent of treatment and independent of depressive symptom severity. 
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Methods & Materials 
 

Identification and Selection of Studies: 
The formation of the Dep-GP IPD dataset has been described in Chapters 2-4, and 

elsewhere (168). To be included in the present analyses studies also had to use the 

Social Readjustment Rating Scale (a measure of recent stressful life events) (138), 

collect data on the socio-demographic factors at baseline, and assess the presence 

or absence of long-term physical health conditions. Details of the measures used in 

the included studies from Dep-GP that are of relevance to the analyses described 

here are in Table 2.2. 

 

Characteristics of the included studies 
Six studies from the Dep-GP (168) dataset used the necessary questionnaire 

measures so met inclusion criteria for the present study, these are the same six 

studies that were included in the analyses presented in Chapter 2.3.  

 

Data Analysis Plan 
The analyses for this study were conducted in line with the study protocol and as 

described in Chapters 2-4, there were some additional elements of the analysis 

specific to this study, these are outlined below.  

 

Predictors under consideration 
Potential baseline predictors of outcome were the total score and individual items of 

the life events measure, as well as binary variables created to capture patients that 

had experienced any of the listed life events in the six months prior to baseline 

(compared to none experienced), and those that had experienced two or more of the 

life events in the six months prior to baseline (compared to fewer than two). The 

socio-demographic factors consisted of age, gender, ethnicity, marital status, 

employment status, financial wellbeing, housing status, and the highest level of 

educational attainment. Long-term health condition status (capturing those with any 

self-reported long-term physical health condition comorbid to depression at baseline, 

compared to those with none).  

 

Adjusting for Covariates 
As per the study protocol, treatment allocation, i.e. the randomisation in each study, 

and factors a priori considered to be important covariates (age and self-reported 
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gender at baseline) were controlled for in all models. Other covariates were adjusted 

for if they were associated with both the prognostic factor and the outcome, affected 

the association between the prognostic factor and outcome, were not considered a 

potential mediator of the association between the prognostic factor and outcome, 

and were not multi-collinear with the prognostic factor in its association with 

outcome. Marital status, employment status, financial wellbeing, housing status, 

highest level of education, social support, and long-term health condition status, 

were all considered as potential covariates for some variables but not for those that 

violated the above considerations (e.g. employment status and financial wellbeing 

were not considered as covariates in the models including the life event related to 

debt, and marital status was not considered a covariate in the models including the 

life event related to divorce).  

 

Results 
 

Characteristics of the included studies 
In total, six RCTs were identified as meeting inclusion criteria and were able to 

provide IPD. A description of each included study can be found in Table 4.1, 

descriptive statistics across the six studies are presented in Table 4.2.  

 

Quality assessments and Risk of Bias 
The risk of bias and the quality of evidence for each prognostic indicator was the 

same for the current study as for that presented in Chapter 4, despite the GRADE 

ratings being re-done for the prognostic factors under consideration in the present 

study, see Table 4.3. As before, there were very high levels of agreement between 

the two reviewers, interrater reliability: Cohen’s Kappa k=0.96 for QUIPS and k=1.00 

for GRADE.  

 

Descriptive Statistics 
The majority of the descriptive statistics for the sample included in the present study 

are described in Chapter 4 and outlined in Table 4.2. Of the results not shown in 

Table 4.2: most participants (71.4%) reported at least one life event within the six 

months prior to their baseline assessment, with the mean (SD) number of events 

being 1.35(1.24). The most commonly reported life events were suffering a serious 

illness or injury (33.7%) and problematic debt that could not be paid back if it had to 

be paid immediately (excluding mortgages or rent arrears) (33.4%). The least 
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common events were being sacked or losing one’s job (6.2%) and being the victim of 

a violent crime or assault (6.9%). Having had serious disputes with close friends, 

family or neighbours (“arguments”) was reported by 23.6% of the sample, being 

bereaved of a loved one was reported by 18.9%, separating or getting a divorce from 

a long-term partner or spouse was reported by 11.1%, and having trouble with the 

police, personally or having a close relative having to appear in court was reported 

by 8.2% of the sample. The mean baseline BDI-II scores across the studies were 

lower for participants with no life events in the six-months prior to baseline 

(mean(SD) = 28.08(10.17)), than for those with one life event in that time period 

(mean(SD) = 29.56(10.37)), and for those that had two or more life events in that 

time period (mean(SD) = 32.92(10.39)).  

 

The majority of participants were female (66.5%), from white ethnic backgrounds 

(94.4%), and aged between 31 and 53 years old (50%). The majority of participants 

were employed (57.4%), most were married or cohabiting (48.3%), were doing OK 

financially (41.5%), had obtained A-levels or higher levels of educational attainment 

(56.8%), and most participants were home owners (including those with a mortgage) 

(45.9%). Data on the specific type of long-term conditions (LTCs) was missing at 

baseline for 847 patients, 516 (18.1%) had at least one LTC of which the most 

common were asthma or chronic obstructive pulmonary disease (n=182, 6.4%), 

arthritis (n=105, 3.7%), and diabetes (n=75, 2.6%). The least common LTCs were 

cancers (n=12, 0.4%), cardiac diseases (n=31, 1.1%), kidney disease (n=50, 1.7%), 

and stroke (n=61, 2.1%). Due to small numbers of some of these conditions and a 

relatively high degree of missing data on this variable at baseline, which could not 

reasonably be assumed to be missing at random due to the inclusion criteria of some 

of the studies (so imputation of specific types of LTCs was not considered 

appropriate), it was decided that only the presence or absence of an LTC would be 

assessed as a potential prognostic factor, rather than the individual types of LTC.   

 

The association between life events, socio-demographics or long-term health condition 
status and prognosis 

Life events 
The majority of the life events measured in this study were associated with prognosis 

independent of treatment, having any stressful life event in the six months prior to 

baseline was associated with 15.96%(95%CI: 8.64 to 23.78) higher depressive 
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symptom scale scores at 3-4 months post-baseline independent of treatment. For 

every additional life event reported at baseline participants had on average 

7.86%(95%CI: 4.68 to 11.14) higher depressive symptom scale scores at 3-4 

months post-baseline, independent of treatment. There was evidence that being the 

victim of a violent crime or assault (mean difference = 0.29(95%CI: 0.12 to 0.46), 

percentage difference = 25.78%(95%CI: 12.22 to 40.98)), and having unpayable 

debts (mean difference = 0.29(95%CI: 0.17 to 0.41), percentage difference = 

21.94%(95%CI: 9.21 to 36.15)), were strongly associated with prognosis 

independent of treatment. Whereas, being bereaved (mean difference = 0.01(95%CI: 

-0.09 to 0.11), percentage difference = 2.02%(95%CI: -5.13 to 9.72)), and being 

sacked (mean difference = -0.06(95%CI: -0.22 to 0.09), percentage difference = 

2.37%(95%CI: -9.76 to 16.14)), were not significantly associated with prognosis 

independent of treatment, see Table 5.1. The associations were weaker when 

adjusting for depressive symptoms at baseline: only the total score on the life events 

measure (mean difference = 0.05(95%CI: 0.03 to 0.10), percentage difference = 

3.62%(95%CI: 0.12 to 7.24)); having any life events (mean difference = 0.13(95%CI: 

0.03 to 0.23), percentage difference = 7.95%(95%CI: -1.36 to 18.14)); having serious 

disputes/arguments (mean difference = 0.09(95%CI: 0.01 to 0.18), percentage 

difference = 7.61%(95%CI: 0.59 to 15.11)); debt (mean difference = 0.16(95%CI: 

0.03 to 0.29), percentage difference = 11.54%(95%CI: 0.05 to 24.35)); and being the 

victim of a crime (mean difference = 0.19(95%CI: 0.04 to 0.35), percentage 

difference = 17.00%(95%CI: 5.23 to 30.09)), were significantly associated with 

prognosis. After adjusting for depressive ‘disorder severity’ factors too, of the 

individual life events there was only evidence that debt (mean difference = 

0.14(95%CI: 0.01 to 0.27), percentage difference = 10.65%(95%CI: -0.65 to 23.22)), 

and being the victim of crime (mean difference = 0.15(95%CI: 0.01 to 0.29), 

percentage difference = 12.30%(95%CI: 1.10 to 24.75)), were associated with the 

standardised mean of the depressive symptom scales at 3-4 months post-baseline. 

Only being a victim of crime was associated with the natural logarithm of depressive 

symptom scale scores at 3-4 months post-baseline, see Table 5.1, and Figures 5.1 

and 5.2 for study heterogeneity. Those patients that reported at least one life event 

had worse prognoses than those reporting none, independent of treatment, 

depressive symptom severity, ‘disorder severity’, and covariates: mean difference in 
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depressive symptom scores at 3-4 months post-baseline = 0.12(95%CI: 0.01 to 

0.22).  

 

When considering secondary outcomes, after adjusting for treatment, ‘disorder 

severity’, gender, age, and covariates specific to each prognostic factor: having two 

or more life events prior to baseline was associated with lower odds of remission at 

3-4 months OR=0.82(95%CI: 0.67 to 0.99). There was no clear evidence that any 

individual life event items were associated with remission. Having had any life events 

in the six months prior to baseline 0.17(95%CI: 0.06 to 0.28), having debts 

0.13(95%CI: 0.02 to 0.25), and being sacked/losing one’s job (0.29(95%CI: 0.03 to 

0.56)) were all significantly associated with a higher mean depressive symptom 

scale scores at 6-8 months post-baseline. There was an absence of evidence that 

any of the other items were significantly associated with that outcome. None of the 

life events items were significantly associated with the BDI-II score at 3-4 months 

when removing the one study without that outcome in a sensitivity analysis, see 

Table 5.2, or in the additional sensitivity analyses using the PROMIS T-Score 

outcome (see Appendix 5 Table 2).  
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Figure 4.1. Forest plot of associations between Life events total score, any life events, and two or more life events, and the z-

score of depressive symptom scales at 3-4 months post-baseline independent of treatment, depressive symptom severity, 
depressive ‘disorder severity’ factors, and covariates.   
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Figure 5.2. Forest plot of associations between Life events and the z-score of depressive symptom scales at 3-4 months post-

baseline independent of treatment, depressive symptom severity, depressive ‘disorder severity’ factors, and covariates. 
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Socio-demographics 

Age  
There was no evidence that each year increase in age at baseline was associated 

with prognosis independent of treatment (mean difference = 0.00(95%CI: -0.01 to 

0.00); percentage difference in symptoms =-0.31%(95%CI: -0.79 to 0.17)). 

Heterogeneity was high for the associations between age and prognosis at 3-4 

months, particularly with the log outcome where I2 was 76 for the fully adjusted 

analysis. When removing the one study that contributed most to this heterogeneity 

the effect was somewhat closer to the null, although the direction of the effect did not 

change: percentage difference = -0.15%(95%CI: -0.60 to 0.31). 

 

Gender 
There was also no evidence that gender was associated with any of the prognostic 

outcomes at 3-4 months post-baseline, independent of treatment (mean difference = 

0.03(95%CI: -0.08 to 0.14); percentage difference in symptoms =-4.32%(95%CI: -

4.39 to 13.82)).  

 

There was some evidence that all of the remaining socio-demographic factors were 

associated with prognosis after adjusting for treatment, depressive symptom 

severity, depressive ‘disorder severity’, gender, age, and other covariates, see Table 

5.1.  

 

Ethnicity 
Being from a White ethnic background was associated with lower levels of 

depressive symptoms at 3-4 months relative to being from a non-white ethnic 

background, although the effect was not apparent without adjusting for depressive 

symptom severity (independent of treatment mean difference = 0.16(95%CI: -0.05 to 

0.38); additionally adjusted for depressive symptom severity and ‘disorder severity’ 

factors: mean difference = 0.21(95%C: 0.04 to 0.38), percentage difference 

=14.18%(95%CI: 0.70 to 29.46)).  

 

Marital status 
Being separated, divorced or widowed was associated with higher depressive 

symptom scale scores at 3-4 months post-baseline relative to being married or 

cohabiting, independent of treatment (mean difference = 0.15(95%CI: 0.10 to 0.19), 
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percentage difference = 10.04%(95%CI: 5.98 to 14.26)). The magnitude of 

association was reduced by adjusting for depressive symptom severity and further 

by additionally adjusting for ‘disorder severity’ factors and employment status (mean 

difference = 0.08(95%CI: 0.03 to 0.12), percentage difference =5.77%(95%CI: 1.55 

to 10.16)). 

 

Employment status 
Being employed was associated with lower depressive symptom scale scores at 3-4 

months independent of treatment, age and gender, relative to not being in 

employment (mean difference = 0.23(95%CI: 0.13 to 0.32), percentage difference = 

18.23%(95%CI: 13.14 to 23.55)). The magnitude of the association was reduced 

when adjusting for depressive symptom severity and again when additionally 

adjusting for depressive ‘disorder severity’ factors and marital status (mean 

difference = 0.12(95%CI: 0.05 to 0.19), percentage difference = 9.85%(95%CI: 4.49 

to 15.47)).  

 

Socio-economic factors 
In terms of socio-economic factors, struggling or just about getting by financially was 

associated with higher depressive symptom scores independent of treatment, age 

and gender relative to doing OK financially or living comfortably (mean difference = 

0.22(95%CI: 0.16 to 0.28), percentage difference =14.60(95%CI: 8.09 to 21.51)). As 

above, the magnitude of the associations were smaller when adjusting for all factors: 

(mean difference = 0.08(95%CI: 0.03 to 0.13), percentage difference = 

4.29%(95%CI: 0.27 to 8.47)). Not being a homeowner was also associated with 

higher depressive symptom scores at 3-4 months post-baseline relative to being a 

homeowner, independent of treatment, age, gender, depressive symptom severity, 

‘disorder severity’ and employment status (mean difference = 0.12(95%CI: 0.05 to 

0.19), percentage difference = 9.95%(95%CI: 3.73 to 16.54)). 

  

Educational attainment 
Each unit decrease in the highest level of educational attainment (going from degree 

level education or above, to A-levels or diplomas, to GCSEs, to no formal 

educational qualifications) was associated with higher depressive symptom scale 

scores at 3-4 months post-baseline independent of treatment, age and gender 

(mean difference = 0.10(95%CI: 0.06 to 0.15), percentage difference = 5.06(95%CI: 
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1.79 to 8.44)). However, after additionally adjusting for depressive symptom severity 

and ‘disorder severity’ factors, the association was only significant with the z-score 

outcome (mean difference = 0.05(95%CI: 0.01 to 0.10)), not the log outcome 

(percentage difference = 1.43(95%CI: -1.62 to 4.58)).  

 

See Figure 5.3 for details of study heterogeneity for all socio-demographic factors.  

 
There were similar patterns of results with secondary outcomes, although gender 

was significantly associated with prognosis at 6-8 months post-baseline independent 

of depressive symptom severity and ‘disorder severity factors’ (mean difference = 

0.17(95%CI: 0.02 to 0.32)), ethnicity was not significantly associated with remission 

after making all adjustments (odds ratio for non-white compared to white ethnicities = 

0.93(95%CI: 0.75 to 1.11)), the 6-8 month post-baseline outcome (mean difference = 

0.13(95%CI: -0.28 to 0. 

55)), or with the BDI-II score at 3-4 months in a sensitivity analysis (mean difference 

= 2.07(95%CI: -0.08 to 4.21)), see Table 5.2. In a further sensitivity analysis using 

the PROMIS T-score as the outcome: marital status, employment status, financial 

wellbeing and housing status were significantly associated with prognosis at 3-4 

months post-baseline after adjusting for all variables, but other socio-demographics 

were not, see Appendix 5 Table 2.  
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Figure 5.3. Forest plot of associations between Socio-demographic factors and the z-score of depressive symptom scales at 3-4 

months post-baseline independent of treatment, depressive symptom severity, depressive ‘disorder severity’ factors, and 
covariates.    
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Long-term physical health condition status 
Having any long-term physical health condition comorbid to depression at baseline 

was associated with worse prognosis at 3-4 months post-baseline, independent of 

treatment, age and gender (mean difference = 0.15(95%CI: 0.05 to 0.25), 

percentage difference = 13.66(95%CI: 2.99 to 26.29)). The magnitude of the 

associations between LTC status and prognosis decreased as more variables were 

adjusted for. After adjusting for all factors above, having an LTC was associated with 

higher depressive symptom scale scores at 3-4 months post-baseline relative to not 

having an LTC (mean difference = 0.12(95%CI: 0.01 to 0.22), percentage difference 

= 11.13%(95%CI: 1.39 to 21.81)), see Table 5.1, and see Figure 5.4 for details of 

study heterogeneity. LTC status was associated with remission after adjusting for all 

variables as specified in Table 5.2 (odds ratio for having an LTC compared to not 

having one = 0.77(95%CI: 0.60 to 0.99)), but there was no clear evidence of 

association with prognosis at 6-8 months after making all adjustments (mean 

difference = -0.03(95%CI: -0.34 to 0.28)). There was limited evidence of an 

association between LTC status and the BDI-II score at 3-4 months in a sensitivity 

analysis, see Table 5.2. LTC status was associated with prognosis when using the 

PROMIS T-score outcome in a further sensitivity analysis, see Appendix 5 Table 2.  

 

Heterogeneity was within acceptable limits in all analyses apart from age, so no 

further sensitivity analyses were necessary based on heterogeneity.  

 

Figure 5.4. Forest plot of associations between LTC status and the z-score of depressive symptom scales at 3-4 

months post-baseline independent of treatment, depressive symptom severity, depressive ‘disorder severity’ 

factors, and covariates. 
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Table 5.1. Outcomes at 3-4 months (difference in z-score of depressive symptoms and % difference in depressive symptoms) per unit increase in baseline prognostic factors. 

 
 

Difference or percentage difference in outcomes at 3-4 months post-baseline per unit increase in baseline Prognostic Indicator  

Prognostic Factors Effect independent of treatment Effect independent of symptom severity and treatment Effect independent of ‘disorder severity’ and 
treatment 

Type Prognostic Indicator 
Z-score of depressive 

symptoms^ 

% difference in 
depressive 
symptoms^ 

 
Z-score of depressive 

symptoms* 

%  difference in 
depressive 
symptoms*   

Z-score of depressive 
symptoms ‡ 

%  difference in 
depressive 
symptoms‡  

 

Life 
events 

 

Mean Difference 
(95%CI) I2 %(95%CI) I2 

Mean Difference 
(95%CI) I2 %(95%CI) I2 

Mean Difference 
(95%CI) I2 %(95%CI) I2 

Life events total score 0.11(0.08 to 0.15) 23 7.86(4.68 to 11.14) 27 0.05(0.01 to 0.10) 50 3.62(0.12 to 7.24) 47 0.05(0.00 to 0.09) 47 3.26(-0.15 to 6.79) 37 

Any life events 0.23(0.15 to 0.31) 0 15.96(8.64 to 23.78) 0 0.13(0.03 to 0.23) 43 7.95(-1.36 to 18.14) 48 0.12(0.01 to 0.22) 47 6.77(-2.97 to 17.49) 50 

Two or more life events 0.22(0.13 to 0.32) 24 16.91(8.85 to 25.56) 20 0.08(-0.03 to 0.19) 50 7.28(-0.44 to 15.61) 31 0.07(-0.03 to 0.18) 42 6.41(-0.84 to 14.20) 46 

Arguments 0.23(0.13 to 0.32) 0 17.22(9.22 to 25.08) 0 0.09(0.01 to 0.18) 0 7.61(0.59 to 15.11) 0 0.05(-0.04 to 0.14)‡1 0 3.47(-3.42 to 10.86)‡1 0 

Bereavement 0.01(-0.09 to 0.11) 0 2.02(-5.13 to 9.72) 0 -0.01(-0.10 to 0.08) 0 0.28(-7.19 to 8.34) 16 -0.02(-0.11 to 0.07) 8 0.05(-7.48 to 8.19) 14 

Debt 0.29(0.17 to 0.41) 46 21.94(9.21 to 36.15) 62 0.16(0.03 to 0.29) 60 11.54(0.05 to 24.35) 64 0.14(0.01 to 0.27) 60 10.65(-0.65 to 23.22) 60 

Divorce 0.19(0.06 to 0.32) 0 12.92(1.94 to 25.08) 0 0.10(-0.03 to 0.24) 12 6.35(-3.81 to 17.57) 3 0.10(-0.04 to 0.24)‡2 15 6.76(-3.30 to 17.87)‡2 9 
Victim of violent 
crime/assault 0.29(0.12 to 0.46) 7 25.78(12.22 to 40.98) 0 0.19(0.04 to 0.35) 12 17.00(5.23 to 30.09) 0 0.15(0.01 to 0.29)‡3 0 12.30(1.10 to 24.75)‡3 0 

Illness or Injury 0.00(-0.16 to 0.15) 66 -2.48(-11.53 to 7.49) 48 0.00(-0.13 to 0.12) 58 -2.09(-9.96 to 6.46) 38 -0.00(-0.11 to 0.10)‡4 39 -2.03(-9.24 to 5.76)‡4 26 

Legal troubles 0.16(0.01 to 0.30) 3 13.36(1.85 to 26.17) 0 0.04(-0.14 to 0.22) 43 5.15(-4.87 to 16.24) 0 -0.03(-0.19 to 0.13) 30 0.33(-9.49 to 11.20) 0 

Sacked/Lost job -0.06(-0.22 to 0.09) 1 2.37(-9.76 to 16.14) 0 -0.05(-0.20 to 0.16) 3 2.25(-9.15 to 15.09) 0 -0.06(-0.21 to 0.08) 0 0.86(-10.47 to 13.63) 0 

Socio-
demog
raphic
s 

Age⸷  0.00(-0.01 to 0.00) 0 -0.31(-0.79 to 0.17) 74 0.00(0.00 to 0.01) 73 0.15(-0.33 to 0.64) 76 0.00(-0.01 to 0.01) 73 0.03(-0.47 to 0.54) 78 

Gender⸷  0.03(-0.08 to 0.14) 6 4.32(-4.39 to 13.82) 42 0.07(-0.02 to 0.16) 22 7.23(-0.52 to 15.59) 31 0.05(-0.04 to 0.14)‡5 22 4.59(-3.29 to 13.11) 34 

Ethnicity 0.16(-0.05 to 0.38) 19 11.68(-3.93 to 29.83) 29 0.19(0.02 to 0.37) 0 13.35(-0.07 to 28.58) 0 0.21(0.04 to 0.38) 0 14.18(0.70 to 29.46) 0 

Marital Status 0.15(0.10 to 0.19) 30 10.04(5.98 to 14.26) 22 0.11(0.06 to 0.15) 0 7.76(3.99 to 11.67) 0 0.08(0.03 to 0.12)‡6 0 5.77(1.55 to 10.16)‡6 0 

Employment Status 0.23(0.13 to 0.32) 10 18.23(13.14 to 23.55) 54 0.15(0.06 to 0.24) 69 12.36(7.17 to 17.80) 35 0.12(0.04 to 0.21)‡3 64 9.85(4.49 to 15.47)‡3 33 

Financial Wellbeing 0.22(0.16 to 0.28) 3 14.60(8.09 to 21.51) 12 0.10(0.06 to 0.15) 0 6.14(1.59 to 10.90) 22 0.08(0.03 to 0.13)‡3 0 4.29(0.27 to 8.47)‡3 29 

Housing Status 0.18(0.10 to 0.26) 5 14.53(7.26 to 22.30) 0 0.12(0.05 to 0.19) 0 9.98(3.76 to 16.56) 0 0.12(0.05 to 0.19)‡6 0 9.95(3.73 to 16.54)‡6 0 

Highest level of Educational 
Attainment 0.10(0.06 to 0.15) 0 5.06(1.79 to 8.44) 0 0.05(0.01 to 0.09) 0 1.92(-1.09 to 5.03) 12 0.05(0.01 to 0.10) 21 1.43(-1.62 to 4.58) 0 

 Long-term health condition 
status 0.15(0.05 to 0.25) 5 13.66(2.29 to 26.29) 24 0.12(0.03 to 0.22) 14 12.02(1.338 to 23.78) 26 0.12(0.01 to 0.22) 18 11.13(1.39 to 21.81) 19 

Note: Total score is scaled 0-8 and unless otherwise stated, estimates are per one-point increase; individual items are scored 0-1 and estimates are per 1-point increase.  
^adjusted for allocated treatment, gender, and age; * additionally adjusted for depressive symptom severity; ‡ additionally adjusted for average anxiety duration, depression duration, comorbid panic disorder, and history of 
treatment with antidepressants; ⸷  not adjusted for itself; ‡1 additionally adjusted for marital status and social support total score; ‡2 additionally adjusted for financial wellbeing; ‡3 additionally adjusted for marital status; ‡4 

additionally adjusted for marital status, employment status, financial wellbeing, and social support total score; ‡5 additionally adjusted for social support total score; ‡6 additionally adjusted for employment status 
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Table 5.2. Associations of life events, socio-demographics, and long-term health condition status with secondary outcomes, adjusted for treatment, ‘disorder severity’, gender 

and age. 

 
   

   
      

Prognostic Factors Secondary Outcomes Sensitivity Analysis 

Type Prognostic Indicator Remission at 3-4 months^ z-score at 6-8 months BDI-II score at 3-4 months† 

Life events 

 
OR(95%CI) I2 

Mean Difference 
(95%CI) 

I2 
Mean Difference 
(95%CI) 

I2 

Life events total score 0.92(0.82 to 1.02) 38.63 0.04(-0.01 to 0.09) 0.00 0.41(-0.04 to 0.87) 14.43 

Any life events 0.82(0.65 to 1.04) 39.00 0.17(0.06 to 0.28) 0.00 0.93(-0.13 to 1.98) 14.00 

Two or more life events 0.82(0.67 to 0.99) 2.00 -0.01(-.012 to 0.11) 8.00 0.56(-0.71 to 1.84) 35.00 

Arguments 0.84(0.67 to 1.06)‡1 0.00 0.08(-0.07 to 0.23)‡1  22.00 0.70(-0.46 to 1.87)‡1 0.00 

Bereavement 0.98(0.75 to 1.28) 24.45 -0.05(-0.18 to 0.09) 0.00 -0.27(-1.49 to 0.96) 7.50 

Debt 0.84(0.64 to 1.10) 41.87 0.13(0.02 to 0.25) 0.00 1.12(-0.55 to 2.79) 57.52 

Divorce 0.80(0.58 to 1.08)‡2 0.00 -0.13(-0.32 to 0.06)‡2 0.00 1.00(-0.92 to 2.92)‡2 31.81 

Victim of violent crime/assault 0.78(0.54 to 1.12)‡3  0.00 0.10(-0.12 to 0.32)‡3 0.00 1.75(-0.27 to 3.78)‡3 10.00 

Illness or Injury 1.17(0.96 to 1.44)‡4 0.00 0.02(-0.11 to 0.15)‡4 5.83 -0.04(-1.15 to 1.06)‡4 10.66 

Legal troubles 1.07(0.75 to 1.51) 3.00 -0.07(-0.38 to 0.24) 38.94 -1.31(-3.01 to 0.39) 0.00 

Sacked/Lost job 0.98(0.66 to 1.44) 0.00 0.29(0.03 to 0.56) 38.61 -1.21(-2.98 to 0.56) 31.05 

Socio-
demographics 

Age⸷  1.00(0.99 to 1.02) 63.02 0.00(-0.01 to 0.00) 0.00 0.01(-0.07 to 0.08) 73.47 

Gender⸷  0.91(0.75 to 1.11)‡5 0.00 0.17(0.02 to 0.32) ‡5 39.57 0.03(-1.19 to 1.25)‡5  31.38 

Ethnicity 0.93(0.56 to 1.53) 25.40 0.13(-0.28 to 0.55) 56.83 2.07(-0.08 to 4.21) 0.00 

Marital Status 0.86(0.76 to 0.97)‡6 0.00 0.05(-0.01 to 0.12)‡6 0.00 0.85(0.23 to 1.47)‡6 0.00 

Employment Status 0.81(0.66 to 0.99)‡3 57.78 0.15(0.00 to 0.25)‡3 54.17 0.94(0.17 to 1.54)‡3 5.06 

Financial Wellbeing 0.88(0.78 to 1.00)‡3 0.00 0.09(0.00 to 0.17)‡3 33.62 0.86(0.17 to 2.12)‡3 0.00 

Housing Status 0.79(0.66 to 0.93)‡6 0.00 0.13(0.03 to 0.23)‡6 0.00 1.33(0.55 to 2.12)‡6 3.04 
Highest level of Educational 
Attainment 0.94(0.79 to 1.12) 61.00 0.06(0.00 to 0.11) 0.00 0.37(-0.20 to 0.94) 0.00 

 Long-term health condition 
status 0.77(0.60 to 0.99) 0.00 -0.03(-0.34 to 0.28) 73.32 1.09(-0.02 to 2.19) 0.00 

Note: Total score is scaled 0-8 and unless otherwise stated, estimates are per one-point increase; individual items are scored 0-1 and estimates are per 1-point 
increase.  
All models are adjusted for allocated treatment, gender, age; depressive symptom severity, average anxiety duration, depression duration, comorbid panic disorder, and 
history of treatment with antidepressants; ⸷  not adjusted for itself; ‡1 additionally adjusted for marital status and social support total score; ‡2 additionally adjusted for 
financial wellbeing; ‡3 additionally adjusted for marital status; ‡4 additionally adjusted for marital status, employment status, financial wellbeing, and social support total 
score; ‡5 additionally adjusted for social support total score; ‡6 additionally adjusted for employment status 
 
 



184 
 

The association between life events, socio-demographics or long-term health condition 
status and attrition 

Life events  
Several of the life events items were associated with attrition at 3-4 months post-

baseline, independent of treatment. The pattern of associations was similar to that 

with the prognostic outcomes: there was evidence that the total number of life events 

(odds ratio per life event increase =1.23(9%%CI: 1.12 to 1.35)); having had any life 

events (odds ratio for any compared to none = 1.75(95%CI: 1.36 to 2.25)); or having 

had two or more life events in the six months prior to baseline (odds ratio for two or 

more compared to one or fewer = 1.48(95%CI: 1.20 to 2.03)) were each associated 

with attrition independent of treatment. Further, having serious arguments (OR 

=1.56(95%CI: 1.20 to 2.03)), debt (OR = 1.45(95%CI: 1.17 to 1.80)), being the victim 

of violent crime (OR = 1.58(95%CI: 1.09 to 2.28)), and having legal troubles (OR = 

1.71(95%CI: 1.22 to 2.39)), were also all significantly associated with attrition 

independent of treatment. Being bereaved (OR = 1.02(95%CI: 0.71 to 1.46)), getting 

a divorce (OR = 1.37(95%CI: 1.00 to 1.89)), having a serious illness (OR = 

1.23(95%CI: 0.99 to 1.53)), and being sacked (OR = 1.49(9%CI: 0.96 to 2.30)), were 

not significantly associated with attrition independent of treatment, see Table 5.3. 

The magnitude of effect was reduced when adjustments were made for depressive 

symptom severity, depressive ‘disorder severity’ and covariates, but none of the 

significant associations became non-significant when making such adjustments. For 

some of the items displayed in Table 5.3 it was not possible to calculate the change 

in attrition. Within some studies when splitting the prognostic indicators into their 

component categories there was no attrition, so the confidence intervals would not 

be interpretable and therefore the corresponding cells of Table 5.3 have been left 

blank. This also resulted in only five studies being included in the analyses of life 

events related to being the victim of a violent crime, legal troubles, and being 

sacked, as there was no attrition with participants that had those life events in the 

COBALT study at the 3-4 month endpoint.  

 

Socio-demographics 
There was no evidence that the following were associated with attrition independent 

of treatment: gender (OR = 1.11(95%CI: 0.76 to 1.61)); ethnicity (OR = 1.39(95%CI: 

0.76 to 2.52)); or employment status (OR = 0.98 (95%CI: 0.83 to 1.17). After 
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adjusting for depressive symptom severity, ‘disorder severity’ and covariates specific 

to each variable, the following were significantly associated with attrition at 3-4 

months post-baseline: financial wellbeing was associated with higher odds of attrition 

(OR = 1.33(95%CI: 1.15 to 1.54)), as was not being a homeowner (OR = 

1.24(95%CI: 1.03 to 1.86)), and lower levels of educational attainment (OR = 

1.35(95%CI: 1.20 to 1.52)). For each year increase in age at baseline the odds of 

attrition were slightly lower after adjusting for treatment, depressive symptom 

severity and ‘disorder severity’ (OR = 0.98(95%CI: 0.97 to 0.99)), see Table 5.3.  

 

Long-term physical health condition status 
There was little evidence attrition was any more or less likely among those with self-

reported long-term physical health conditions at baseline. This was the case 

independent of treatment, age, and gender: (OR = 0.85(95%CI: 0.64 to 1.12)), and 

likewise, independent of depressive symptom severity (OR = 0.84(95%CI: 0.64 to 

1.11)), and depressive ‘disorder severity’ (OR = 0.85(95%CI: 0.64 to 1.13)).  
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Table 5.3. Association of life events, socio-demographics, and long-term health condition status with study attrition at 3-4 months post-baseline. 

 
 Difference or percentage difference in outcomes at 3-4 months post-baseline per unit increase in baseline Prognostic Indicator 

 
 Effect independent of treatment 

Effect independent of symptom severity and 
treatment 

Effect independent of ‘disorder severity’ and 
treatment 

Type Prognostic Indicator OR(95%CI)^ I2 
%(95%CI)  difference 
in attrition^ OR(95%CI)* I2 

%(95%CI)  difference 
in  attrition * OR(95%CI)‡ I2 

%(95%CI)  difference 
in  attrition ‡ 

Life events 

Life events total score 
1.23(1.12  to 
1.35) 31.08 17.22(10.32 to 24.55) 1.21(1.09 to 1.34) 39.28 16.01(8.73 to 23.77) 1.21(1.08 to 1.37) 50.10 16.00(7.68 to 24.96) 

Any life events 1.75(1.36 to 2.25) 0.00 55.73(26.25 to 92.10) 1.70(1.31 to 2.19) 0.00 52.00(23.18 to 87.55) 1.74(1.35 to 2.25) 0.00 54.60(25.29 to 90.76) 

Two or more life events 1.48(1.20 to 2.03) 0.00 34.57(14.42 to 58.28) 1.45(1.17 to 1.79) 0.00 32.11(12.21 to 55.53) 1.46(1.18 to 1.81) 0.00 32.70(12.61 to 56.37) 

Arguments 1.56(1.20 to 2.03) 21.23 40.44(14.57 to 72.15) 1.53(1.19 to 1.96) 14.21 37.83(13.91 to 66.78) 1.53(1.14 to 2.04)‡1 26.18 50.75(12.17 to 102.61)‡1 

Bereavement 1.02(0.71 to 1.46) 39.01 2.52(-23.22 to 36.91) 1.00(0.70 to 1.42) 36.99 0.87(-23.97 to 33.82) 0.98(0.69 to 1.37) 29.39 5.10(-22.67 to 42.83) 

Debt 1.45(1.17 to 1.80) 0.00 33.95(13.72 to 57.78) 1.41(1.14 to 1.75) 0.00 31.39(11.47 to 54.86) 1.46(1.17 to 1.83) 0.00 34.44(13.76 to 58.87) 

Divorce 1.37(1.00 to 1.89) 9.22 30.38(5.92 to 60.49) 1.35(0.97 to 1.88) 13.61 29.05(3.99 to 60.15) 1.34(0.95 to 1.88)‡2 10.84 27.56(-5.03 to 71.33)‡2 
Victim of violent 
crime/assault 1.58(1.09 to 2.28) 0.00  1.52(1.05 to 2.20) 0.00  1.45(1.01 to 2.11)‡3 0.00  

Illness or Injury 1.23(0.99 to 1.53) 0.00 17.29(-0.68 to 38.51) 1.23(0.99 to 1.54) 0.00 17.37(-0.61 to 38.6) 1.21(0.96 to 1.51) 0.00 15.31(-2.49 to 36.35) 

Legal troubles 1.71(1.22 to 2.39) 0.00  1.68(1.20 to 2.36) 0.00  1.57(1.11 to 2.22)‡4 0.00  

Sacked/Lost job 1.49(0.96 to 2.30) 11.03   1.49(0.97 to 2.30) 9.58   1.48(0.93 to 2.37) 18.21   

Socio-
demographics 

Age⸷  0.97(0.97 to 0.98) 17.48 -2.01(-2.81 to -1.20) 0.98(0.97 to 0.99) 0.00 -1.84(-2.53 to -1.13) 0.98(0.97 to 0.99) 0.00 -1.86(-2.56 to -1.16) 

Gender⸷  1.11(0.76 to 1.61) 61.77 9.01(-18.06 to 45.02) 1.13(0.78 to 1.63) 60.95 10.6(-16.62 to 46.71) 1.13(0.81 to 1.59)‡5 49.62 9.59(-15.73 to 42.51) 

Ethnicity 1.39(0.76 to 2.52) 39.75  1.37(0.76 to 2.47) 37.95  1.38(0.74 to 2.55) 39.89  

Marital Status 1.15(1.00 to 1.32) 0.00 12.33(0.58 to 25.45) 1.13(0.99 to 1.30) 0.00 11.29(-0.37 to 24.31) 1.15(1.00 to 1.32)‡6 0.00 13.91(1.77 to 27.49)‡6 

Employment Status 0.98(0.83 to 1.17) 30.23 -1.34(-13.70 to 12.80) 0.95(0.80 to 1.13) 31.90 -3.73(-15.96 to 10.28) 0.93(0.79 to 1.11)‡3 26.28 -7.72(-18.52 to 4.52)‡3 

Financial Wellbeing 1.35(1.17 to 1.55) 13.24 26.29(13.73 to 40.22) 1.31(1.13 to 1.52) 16.94 24.19(11.97 to 37.74) 1.33(1.15 to 1.54)‡3 14.20 28.83(14.53 to 44.92)‡3 

Housing Status 0.22(0.05 to 0.39) 0.00 17.64(3.89 to 33.20) 0.22(0.05 to 0.39) 0.00 18.06(4.17 to 33.80) 1.24(1.03 to 1.86)‡6 25.34 19.05(4.95 to 35.03)‡6 

Highest level of 
Educational Attainment 0.32(0.19 to 0.44) 0.00 27.98(16.93 to 40.07) 0.30(0.18 to 0.42) 0.00 26.85(15.95 to 38.77) 1.35(1.20 to 1.52) 0.00 27.41(16.46 to 39.38) 

 
Long-term health 
condition status 0.85(0.64 to 1.12) 0.00 -12.25(-29.85 to 9.77) 0.84(0.64 to 1.11) 0.00 -12.64(-30.06 to 9.12) 0.85(0.64 to 1.13) 0.00 -6.29(-27.84 to 21.70) 

Note: Total score is scaled 0-8 and unless otherwise stated, estimates are per one-point increase; individual items are score 1-3 and estimates are per 1-point increase. 
^adjusted for allocated treatment, gender and age; * additionally adjusted for depressive symptom severity; ‡ additionally adjusted for average anxiety duration, depression duration, comorbid panic disorder, and history of 
treatment with antidepressants; ⸷  not adjusted for itself; ‡1 additionally adjusted for marital status and social support total score; ‡2 additionally adjusted for financial wellbeing; ‡3 additionally adjusted for marital status; ‡4 

additionally adjusted for marital status, employment status, financial wellbeing, and social support total score; ‡5 additionally adjusted for social support total score; ‡6 additionally adjusted for employment status  
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Discussion 
 
In this study I found that the number of life events experienced in the six months 

prior to starting treatment was associated with prognosis at 3-4 months post-baseline 

independent of treatment. Those that had experienced any severely stressful life 

event had higher depressive symptoms at 3-4 months post-baseline, on average, 

compared to patients that had not experienced such events in that time period. The 

associations between the number of events or having any compared to no life events 

and prognosis were considerably weaker after adjusting for baseline depressive 

symptoms, reflective of the fact that those with no life events had significantly fewer 

depressive symptoms at baseline. Further, most of the individual life events were 

associated with prognosis independent of treatment. When adjusting for depressive 

symptom severity there was limited evidence for an association with prognosis for 

several of the life events, and after adjusting for depressive ‘disorder severity’ factors 

too, there was good evidence of association with prognosis at 3-4 months post-

baseline for only two life events items. Victims of violent crimes in the six-months 

prior to baseline and those with problematic levels of debt both had more depressive 

symptoms at 3-4 moths post-baseline. Two life events were associated with poorer 

prognosis at 6-8 months post-baseline: problematic debt and having been 

sacked/losing one’s job. Attrition was more likely if participants had more life events 

prior to baseline, reported having serious arguments or disputes, had problematic 

debt, were victims of violent crime, or reported legal troubles.   

 

There was good evidence that being from a non-white ethnic background, not being 

married, being unemployed, not doing OK financially, not being a homeowner, and 

having at least one long-term physical health condition comorbid to depression were 

all significantly associated with worse prognosis at 3-4 months post-baseline, but 

there was no evidence of such associations for age or gender. There were mixed 

findings regarding the highest level of educational attainment as those with lower 

levels of attainment had marginally higher average depressive symptom scale 

scores at 3-4 months post-baseline, relative to those with higher levels of 

educational attainment, independent of all variables adjusted for. However, the 

association when using the log outcome at 3-4 months post-baseline was not 

significant, neither were associations with secondary outcomes such as remission at 
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3-4 months, the z-score at 6-8 months, or the sensitivity analyses using the BDI-II 

score at 3-4 months or the PROMIS T-score at 3-4 months. For the other factors the 

effects were broadly the same across outcomes except that there was no evidence 

that ethnicity was associated with remission, and no evidence that either gender or 

long-term health condition status were associated with prognosis at 6-8 months post-

baseline.  

 

Several of the socio-demographic factors were also associated with attrition 

independent of treatment, depressive ‘disorder severity’, and covariates. Attrition 

was more likely among younger participants than older ones, those with worse 

financial wellbeing, those that were not homeowners, and those with lower levels of 

educational attainment.  

 

Findings in Context 
 
There was some evidence that life events are associated with prognosis from prior 

studies but there was a degree of inconsistency in those findings and no previous 

studies had assessed this independent of treatment. Finding that the total number of 

life events prior to starting treatment was not as strongly associated with prognosis 

after adjusting for ‘disorder severity’ as having any life events was, might lead us to 

consider whether there could be a ‘ceiling effect’ to the prognostic associations 

between life events and outcomes from treatment. This is in keeping with one small 

case register study that found having one life event was associated with worse odds 

of remission with antidepressants than having no prior life events, but that there were 

no differences between one event and two events, or three or more events (208). 

However, another study found that the association between life events and attrition 

from either cognitive therapy or antidepressants occurred with life events modelled 

as a z-score in which the mean was approximately seven (209). Whether or not 

there is a ceiling effect was not tested here. Despite the suggestion that the 

experience of any severely stressful life event may be associated with prognosis 

(83,205), here the magnitude of associations of the individual life events with the 

prognostic outcomes was not uniform. Being the victim of a violent crime was 

associated with about 12% higher depressive symptom scores at 3-4 months post-

baseline. Having debts that could not be paid back if required (excluding mortgages 



189 
 

or rent arrears) was associated with approximately 11% higher scores at 3-4 months. 

The estimated percentage difference in depressive symptom scores for those that 

had legal troubles, were sacked, or were bereaved was between 0-1% despite these 

all being considered to be severely stressful events too.   

 

The associations between both age and gender with prognosis had been well 

studied previously, but with mixed and inconsistent results. They had also not been 

studied independent of a range of treatments, and rarely in IPD studies which are 

most useful to study such associations. Here, no evidence was found that either age 

or gender were associated with any of the prognostic outcomes. This is out of 

keeping with studies of clinical cohorts from the English national IAPT programme, 

from which it has been found that older adults are considerably more likely to recover 

at the end of their psychological treatment than are adults under the age of 65 

(210,211). However, a recent study of approximately 100,000 patients from eight 

IAPT services has shown that the above effect is driven by patients with anxiety 

disorders and that once controlling for symptom severity and a number of other 

covariates, there is only a small effect of age on outcomes for depressed patients 

(212). Further, that study also found that attrition was less likely in older adults than 

younger adults (212), in the present study each year increase at baseline was 

associated with an approximate 2% reduction in the odds of attrition.  

 

There has been a lack of studies investigating the associations between the other 

socio-demographic factors and prognosis for depressed patients, particularly 

independent of treatment. Here there was good evidence that such factors are 

associated with prognosis at 3-4 months post-baseline, independent of treatment 

and a number of other factors that might have strong associations with prognosis, 

such as depressive symptom severity and the ‘disorder severity’ factors. Some of 

these socio-demographic factors were also strongly associated with the prognostic 

outcomes, for example: non-white participants had poorer prognoses than those 

from white backgrounds but only after adjusting for baseline depressive symptoms, 

as on average White patients had slightly higher symptom severity scores that non-

white participants. After adjusting for all severity factors and covariates, non-white 

participants on average experienced an estimated 14% higher score on depressive 

symptoms scales at 3-4 months post-baseline after adjusting for treatment. The 
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differences for each category increase in employment status (from employed to not 

seeking employment, to unemployed) and housing status (from being a home owner, 

to being a tenant, to having some other less secure housing status such as living in a 

hostel or being homeless) were estimated to be approximately 9% each, after 

adjusting for treatment, all severity variables and covariates. However, unlike 

previous studies, in this study there was inconsistent evidence for an association 

between educational attainment and prognosis with significant associations with 

prognosis at 3-4 months using the z-score outcome, but non-significant associations 

with all other prognostic outcomes after adjusting for all specified variables. It is 

noteworthy though that associations between educational attainment and prognosis 

had not previously been studied independent of treatment and all variables adjusted 

for here. There was however evidence that those with higher levels of educational 

attainment, and those with better socio-economic circumstances, were less likely to 

experience attrition.  

 

Having a long-term physical health condition comorbid to depression is considered to 

be related to poorer prognosis (212) but as with the other factors above, had not 

been tested independent of a range of treatments. In this study, those with any long-

term physical health conditions were less likely to reach remission and on average 

had an estimated 11% higher score on the depressive symptom scales at 3-4 

months post-baseline compared to those with no LTCs, independent of treatment 

and all severity factors adjusted for.  

 

Strengths and Limitations 
In addition to the strengths and limitations discussed in Chapter 4 where I used the 

same set of studies, there were a number of other strengths and limitations of the 

present study. This was the first study to consider patient’s characteristics prior to 

commencing treatment for depression sought from a GP, to assess the associations 

between life events, socio-demographic factors and long-term health conditions, with 

prognosis independent of treatment. This study also investigated these associations 

independent of a range of indicators of the severity of depression at baseline rather 

than just using depressive symptoms. Many prior studies of these factors were 

based on differences in the means between groups receiving the same sort of 

treatment, others were based on small samples or largely non-treated samples 
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affecting the generalisability of the findings for depressed adults seeking treatment 

(208,209,231). In contrast, the findings here were based on individual participant 

data, drawing on studies with relatively large samples of adults that all sought 

treatment in primary care, so they may be generalisable to a large proportion of 

depressed patients.   

 
The large number of tests conducted might have increased the chance of making 

Type 1 errors (232). However, following recommendations by Rothman (199) no 

adjustments were made here, and although there were no definitive hypotheses 

regarding the direction of effects prior to conducting these analyses, all analyses 

have been presented irrespective of statistical significance. This does not remove 

the possibility of some Type 1 errors but does mitigate some of the potential issues 

of mining data for associations discussed by other authors (232,233). 

 
As discussed in Chapter 3 one limitation with the Dep-GP dataset is that the 

prognostic factors being investigated in this study were self-reported and this may 

have led to increased measurement error in some of those factors (this is more likely 

to be the case for life events than for the sociodemographic variables). It has 

previously been shown that depressed patients are more likely to exhibit cognitive 

biases which effect recall of negative events (177) and that those biases are 

associated with treatment outcomes for adults with depression treated in primary 

care (34), so it is possible that baseline depressive symptoms confounded the 

associations between life events and prognosis. However, as in previous analyses 

presented in this thesis, here adjustments were made for both depressive symptom 

severity and the broader concept of depressive ‘disorder severity’. While these 

adjustments ameliorated some of the associations between life events and 

prognosis, they did not do so for all. Knowing which factors are associated with 

prognosis after these adjustments might have clinical utility.  

 
Some of the findings may have been subject to selection biases: all included studies 

sought to recruit adults in primary care but some limited their inclusion criteria to 

exclude some older adults, e.g. COBALT and GENPOD had upper age limits of 75 

and 74 years old respectively, and TREAD had the upper age limit of 69 years old. In 

general, across the studies there were very few adults from BAME backgrounds, 

limiting the sample size available to analyse the effects of ethnicity on prognosis and 
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attrition. This probably reflects a degree of selection bias in the study populations as 

BAME adults were generally under-represented relative to expected prevalence of 

depression in BAME groups in the communities serving the study recruitment sites 

(23). However, all but one of the RCTs that make up the Dep-GP IPD dataset could 

be considered pragmatic trials, and as noted in Chapter 1, this should improve the 

representativeness of the study samples, reducing selection biases and potentially 

improving the chances of the findings generalising beyond the study sample (57).    

 

Implications 
As noted above, not all life events were associated with prognosis with the same 

magnitude and this was particularly the case after adjusting for depressive 

symptoms at baseline. The two items most strongly associated with prognosis at 3-4 

months post-baseline after making such adjustments were being the victim of a 

violent crime and having problem debts. It might be suggested that for depressed 

treatment-seeking patients, clinicians should consider asking about such life events 

in the six-months prior to patients presenting at health services, and consider onward 

referrals or additional support specific to these events (such as to victim support 

organisations, or debt advice services) (234). It is possible that unresolved sequelae 

of these events may act as barriers to the potential benefits of treatments for 

depression (209,231). Similarly, although based on less evidence (as only four 

studies contributed data at the 6-8 month endpoint), the finding that becoming 

unemployed was associated with prognosis at 6-8 months might lead to a referral to 

employment support specialists (209,226). In addition, those with many different life 

events were more likely to drop out or withdraw from treatment and this might 

suggest that greater support could be required in order to mitigate against attrition for 

such patients, or that means of treatment that are more readily accessible or for 

which attrition is known to be lower, may be important to consider. 

 

In regards to a patient’s ‘hierarchy of needs’ (234) it may help to consider how likely 

it is that someone with such issues who is not getting additional support for them 

(whether facilitated/provided by their clinician or not), may be able to fully engage 

with and benefit from the treatment provided for their depression. Indeed, patients 

with worse financial or housing statuses were also more likely to dropout or withdraw 

from treatment (209,227,235).  
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The association between long-term health condition status and prognosis at 3-4 

months post-baseline might also lead clinicians to consider additional support, but 

this may need to take a different form compared to support offered to mitigate 

against or resolve social issues. Instead, such support may mean referrals to other 

health teams or community support services are necessary, and it may be useful to 

consider the appropriateness and accessibility of certain treatments for patients 

depending on their particular needs in relation to their LTCs.  

 

In terms of future research, it might be useful to measure life events and many of the 

socio-demographic factors here, particularly the socio-economic factors, for studies 

of prognosis. It is noteworthy that relatively few participants from BAME backgrounds 

participated in the studies included in the present analysis. To better understand the 

associations between ethnicity and prognosis, greater efforts might be required to 

recruit participants in all communities of patients, or stratified sampling techniques 

might be employed to ensure more representative samples are obtained. Further, 

there were insufficient data to consider the specific types of LTCs patients may have 

presented with here, partly because the variable used to collect this information was 

a count of LTCs, and partly because data on specific LTCs were missing for 

approximately 30% of patients here. To better understand the associations between 

LTCs and prognosis, not only should such information be collected, but it would be 

useful to collect data on the duration of the LTC, on patient’s perceptions about the 

LTC(s) they have, and expectations of benefit (or lack of benefit) from treatment 

(236,237).    

 

Conclusions 
In conclusion, this study has shown that important information can be gained about 

prognosis independent of treatment for adults with depression when considering life 

events, socio-demographics, and long-term health condition status. The factors 

investigated here are all easily measured with self-report questionnaires and 

although their associations with prognosis may be biased by the severity of 

depression, particularly so for life events, the fact that these associations were 

present after adjusting for a broad range of markers of severity supports the potential 

robustness of the findings here.  
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Chapter 6. Discussion and implications of 
results for understanding and predicting 
prognosis for adults with depression in 
primary care 
 

Overview 
 
In this thesis I have presented a rationale for the compilation of an IPD dataset of 

adults with depression, set out a protocol for a series of analyses using the data, and 

presented the findings from three sets of analyses. In this final chapter I will 

summarise the main findings of the work presented in this thesis, and will consider 

the general strengths and limitations of the work conducted. I will discuss how the 

findings might inform further research and how the findings might be utilised 

clinically, prior to such further research, and afterwards. 
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Thesis summary 
 
The focus of this thesis was on the assembly of an individual patient data (IPD) 

dataset, taking into consideration the methodological issues that can arise when 

doing so. This involved using a systematic approach to both identify an appropriate 

pool of randomised controlled trials of adults to form an IPD dataset, and a 

systematic approach to the analyses of the data. The research presented in this 

thesis led to the formation of the Depression in General Practice (Dep-GP) IPD 

dataset, and used these data to investigate the associations between a number of 

patient characteristics measured pre-treatment, and the prognosis for patients 

independent of treatment. In particular, this thesis was concerned with whether or 

not there was evidence for such associations after controlling for the effect of 

baseline depressive symptoms, and after also controlling for other markers of the 

severity of depression. Where appropriate, to aid considerations of the utility of any 

such associations, the clinical importance of differences in the prognosis of patients 

with different levels of each baseline characteristic were considered. The discussion 

that follows below outlines the key findings from the research presented in this thesis 

and considers the wider context of the results, including any potential clinical 

implications, and will finish with a discussion of further research that might build on 

the work presented here.  

 

Key findings 
 
The systematic searches of the literature outlined in Chapter 2 led to 13 studies 

being found to meet the inclusion criteria for the IPD dataset. 12 study teams were 

able to provide IPD leading to the formation of the Dep-GP IPD dataset from the 

6271 patients included in those studies. One study could not be included as 

individual patient data were no longer available and the aggregate data that could be 

provided were not sufficient to conduct any of the planned analyses. That study 

(118) was considerably smaller than the others that were included, so overall those 

included in the Dep-GP IPD dataset represented approximately 98% of the patients 

across all eligible studies.  

 
The main findings in regards to prognosis at 3-4 months and attrition at 3-4 months 

post-baseline from analyses in Chapters 3-5 are displayed in Figure 6.1. The first set 
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of analyses of the Dep-GP data demonstrated that differences in depressive 

symptom severity prior to seeking treatment can lead to clinically important variations 

in prognosis independent of treatment, and that symptom severity may account for 

approximately 16% of the variance in prognosis. Other markers of severity, separate 

from but associated with depressive symptom severity, which were termed indicators 

of depressive ‘disorder severity’ were also associated with prognosis independent of 

treatment, and independent of depressive symptom severity. These were: 1) the 

duration of depression; 2) the average duration of anxiety problems; 3) comorbid 

panic disorder; and (with less robust evidence) 4) a history of antidepressant 

medication. The duration of anxiety could be substituted by the severity of anxiety 

symptoms, and a history of antidepressants could be substituted by a history of any 

past treatment for depression (irrespective of the type of treatment) but these were 

less strongly associated with prognosis. When adjusting for depressive symptom 

severity and for each of the four ‘disorder severity’ variables, the amount of variance 

explained in prognosis independent of treatment rose to approximately 27%. There 

was no evidence for associations between alcohol misuse and prognosis, or 

functional impairment and prognosis, independent of depressive symptom severity. 

The only severity marker associated with attrition from treatment after adjusting for 

depressive symptoms at baseline was the severity of health anxiety related 

symptoms at baseline. 

 

In the analyses presented in Chapter 4 there was evidence that social support was 

associated with prognosis independent of treatment and of both depressive symptom 

severity and depressive ‘disorder severity’. Three individual items from the Social 

Support Scale measure (137) were more consistently (across different outcomes) 

associated with prognosis, these were feeling accepted for who one is, feeling 

supported and encouraged, and feeling cared about by family or friends. The latter 

two were also associated with attrition independent of all variables adjusted for 

(treatment, age, gender, employment status, marital status, depressive symptom 

severity, and the ‘disorder severity’ factors). 

 

In Chapter 5 the associations between life events, socio-demographics (age, gender, 

marital status, employment status, financial wellbeing, housing status, and the 

highest level of educational attainment), and long-term health condition status with 
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prognosis were examined. In these analyses two particular life events were more 

strongly and consistently associated with prognosis independent of treatment and of 

‘disorder severity’, than the other events, these were: being the victim of a violent 

crime and having problem debts. Ethnicity, marital status, employment status, 

financial wellbeing, housing status, and long-term health condition status were also 

associated with prognosis independent of all factors adjusted for, but age and 

gender were not. There were mixed findings regarding the highest level of 

educational attainment with limited evidence for an association with one prognostic 

outcome and no evidence for associations with other prognostic outcomes. Similar 

associations were found with attrition.  
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Figure 6.1 Summary of findings from IPD meta-analyses in Chapters 3-5.  
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More severe depressive 
symptoms 

 ✔  ✔  ✔  


         

Longer durations of 
depression or anxiety at 

baseline 

 

 

✔ 
 

 
 

✔ 
 

 
 

✔ 
 

 


         

Having comorbid panic 
disorder 

 

 

✔ 
 

 
 

✔ 
 

 
 

✔ 
 

 


         

More severe symptoms of 
anxiety at baseline 

 

 

✔ 
 

 
 

✔ 
 

 
 

✔ 
 

 


         

A history of antidepressants 
or any treatment for 

depression 

 

 

✔ 
 

 
 

✔ 
 

 
 

✔ 
 

 


         

Having comorbid chronic 
fatigue syndrome or a history 

of depression regardless of 
any treatment 

 

 

✔ 
 

 
 

✔ 
 

 





         
Having comorbid 

Agoraphobia, GAD, OCD, 
MADD, or Social Phobia, and 

the number of comorbid 
anxiety disorders 

 
 

✔ 
 

 
 


 

 





         

Having functional impairment  

 

✔ 
 

 
 


 

 





         

Hazardous alcohol misuse or 
having comorbid specific 

phobia 

 











         

More severe symptoms of 
health anxiety 

 

 

✔ 
 

 






 

✔ 
          

A lack of perceived social 
support, particularly not 
feeling accepted, cared 

 

 

✔ 
 

 
 

✔ 
 

  

✔ 
 

 
 


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about*, or supported*2 by 
friends or family 

         
A perceived lack of being 

made to feel happy, 
important, that can rely on or 

talk to friends and family 
when needed  

 
 

✔ 
 

 
 


 

 
 


 

 
 

✔ 
          

Reporting any severe life 
events in six months prior to 
treatment, particularly debt 
or being victim to a violent 

crime or assault 

 
 

✔ 
 

 
 

✔ 
 

 
 

✔ 
 

 
 

✔ 
 

   
 
 

  
 
 

  
 
 

  
 
 

Reporting any being divorced, 
having serious arguments, or 
legal troubles in six months 

pre-baseline 

 ✔  ✔  


 ✔ 
         

Reporting illness or injury, 
being sacked, or being 

bereaved in six months prior 
to baseline 

 

 


 

 
 


 

 



 


          

Being single or no longer 
married, being unemployed 
or not seeking employment 

 

 

✔ 
 

 
 

✔ 
 

 
 

✔ 
 

 
 


          

Not doing OK financially or 
not being a homeowner 

 

 

✔ 
 

 
 

✔ 
 

 
 

✔ 
 

 
 

✔ 
          

Lower highest levels of 
educational attainment 

 

 

✔ 
 

 
 

✔ 
 

 



 

✔ 
          

Non-White Ethnicity  

 

✔ 
 

 
 

✔ 
 

 
 

✔ 
 

 
 


          

Female gender  









 


          

Younger age  









 

✔ 
          

Having comorbid long-term 
physical health conditions 

 

 

✔ 
 

 
 

✔ 
 

 
 

✔ 
 

 
 


 

  

                                            
2 *feeling cared about, or supported or encouraged by family or friends were associated with attrition 
although the total social support score was not. 
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Overall strengths and limitations 
  
There were a number of strengths to the research conducted as part of this thesis: 

the Dep-GP IPD dataset is the largest of its kind, giving rise to the opportunity to 

explore associations which may have small effects on prognosis, which single 

studies or aggregate level meta-analyses do not have the power to detect.  

 

The studies included in Dep-GP all recruited participants from primary care settings 

giving clarity to the minimum population for whom results might be generalizable. 

Whether or not they could be generalizable beyond the UK primary care setting is 

discussed in the chapters above and no definitive answer on this can be drawn from 

the data assembled as part of Dep-GP. It is clear that restricting inclusion criteria for 

the IPD to studies that recruited in primary care led to a reduced number of 

otherwise potentially eligible trials. In order to ensure greater generalisability, an 

alternative might have been to not restrict inclusion criteria in such a way, and 

instead to conduct analyses on sub-groups of studies based on the setting for 

recruitment, or on whether or not the setting was clarified in the studies. However, 

many of the treatments utilised in the studies included in the Dep-GP are used in 

many countries (including a range of antidepressant treatments and both low-

intensity and high-intensity psychological therapies), and findings regarding 

prognosis for adults with depression receiving these types of treatment, conducted 

across the world, are largely in keeping with the findings here (78,209,238). This 

might suggest that the results here could potentially be generalizable to other health 

care settings and systems, and suggests results here may be more robust than had 

a narrower range of treatments been used in the included studies, as past studies 

have shown some prognostic effects to be specific to one or other type of treatment 

(44,72,81). There was also a range of subtypes of depressed patients in the study 

samples, for example some studies specifically targeted patients for whom it was 

uncertain whether or not any treatment for depression would be required (e.g. 

PANDA (127)), and other studies specifically included patients with ‘treatment 

resistant depression’ (e.g. COBALT (121)) and those with depression during the 

perinatal period (e.g. RESPOND (129)). Again, this could mean that the results may 

be generalizable to a broad population of adults with depression.  
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Another strength is that the Dep-GP was set up such that there was a common 

assessment of severity factors across the studies, resulting in little need for the 

harmonization of the baseline data, thereby reducing the chance of additional error 

or bias to be introduced at that stage (46,63). This measure afforded a thorough 

consideration of an array of ‘disorder severity’ factors. However, that common 

measure: the CIS-R, has no measure of symptoms related to traumatic stress, which 

may be commonly comorbid with depression (239) and influential in the prognosis of 

both disorders (44), and in the likelihood of dropping out of treatment (240). In 

addition, there have been criticisms of the CIS-R as a fully structured and lay or self-

administered screening tool, in particular with regards to the determination of primary 

diagnoses by the CIS-R scoring algorithm (241). The primary diagnoses determined 

by the CIS-R were not used in the any of the studies presented in this thesis, 

negating the impact of any issues with the validity of these diagnoses in the studies 

presented above. Perhaps of greater import though, the choice of CIS-R as an 

inclusion criterion undoubtedly limited the number of studies that were found to meet 

inclusion criteria for the Dep-GP. Although it was more commonly used than other 

clinical interviews, it might have been possible to include studies using those less 

commonly used interviews too, and then have conducted subgroup analyses per-

measure to address issues of harmonizing biases. This is unlikely to have affected 

the findings in Chapter 3 to a great extent as most other available studies would not 

have had data on the majority of assessed factors. However, it might have been 

possible to include many more studies in Chapters 4 and 5 had I not used the same 

inclusion criteria. This would have been particularly relevant after conducting the 

analysis for Chapter 3. For example, findings from that chapter could have been 

used to reduce the number of ‘disorder severity’ factors that were deemed important 

to adjust for to the point that the CIS-R was no longer a necessary inclusion criteria 

when considering prognostic associations for the variables assessed in the later 

chapters.  

 
In further consideration of harmonizing data across the studies, the initial intention 

when compiling the Dep-GP IPD was to use a composite measure that ‘cross-walks’ 

the scores on multiple outcome measures to a single score. However, no such 

composite measures exists for all of the depressive symptom measures used in the 

Dep-GP studies. It would nonetheless have been possible to use a composite 
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measure in the analyses presented here in Chapters 4 and 5 as they involved 

subsets of the Dep-GP studies which all used the BDI-II or PHQ-9 at the primary 

endpoint. One such composite measure exists and allows for the cross-walk of 

scores on the BDI-II and PHQ-9 (among other measures not used in any Dep-GP 

studies) to the PROMIS T-Score (146,242). However, applying the cross-walk 

directly to the total scores observed on the BDI-II and PHQ-9 led to discrepancies in 

the PROMIS T-scores given to patients that might be considered to have 

approximately equivalent levels of symptom severity. For example, scores of zero on 

the BDI-II are given a PROMIS T-score of 14.6 when using the PROMIS cross-walk 

tables (242), and for those scoring zero on the PHQ-9 the cross-walked score is 

22.9. For those scoring the maximum on the BDI-II the cross-walked score is 137.7 

and on the PHQ-9 it is 112.2. It was therefore determined that this method was not 

likely to give balanced results between studies using the different measures, and 

would introduce a potentially high degree of measurement error.  

 
An alternative to the cross-walk tables is to use a newer, multidimensional item-

response theory (IRT) informed version of the PROMIS which utilises all of the 

scores on the individual items of the measures rather than their total scores, and 

which assumes scores on a latent trait factor underlying the measures are more 

accurately comparable (243). However, on this multidimensional IRT composite 

measure scores of zero on the BDI-II and PHQ-9 were four points apart on the 

PROMIS T-score, and scores at the cut-off for remission (just meeting remission) (9 

on PHQ-9 and 10 on BDI-II) varied depending on the pattern or responses across 

the items of each measure; they ranged from 57.9 to 65.2 on PHQ-9 and from 51.2 

to 58.8 on BDI-II. It was therefore decided that analyses utilising the 

multidimensional IRT informed PROMIS T-score would be conducted for the 

purposes of sensitivity checks only, and instead a z-score of the depressive 

symptom scale scores across the different measures would be used for the primary 

outcome. 

 
A further limitation of the outcome chosen in the studies presented here was the 

need to amalgamate across time points in different studies in order to get a feasible 

common endpoint for analysis. For example, the primary endpoint for the studies 

presented in this thesis was between three and four months post-baseline, this might 
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have resulted in comparisons across studies of patients with different doses of 

treatment having been received. However, large studies of antidepressants have 

shown that most have their maximal impact between eight and 12 weeks (32); for 

both high and low intensity psychological therapies most symptomatic change occurs 

within the first four weeks (33,244); and although a small subset, perhaps around 

14% of patients might show significant symptomatic changes later in therapy, this 

happens around six weeks into treatment (33). So, it is likely that despite potential 

differences in doses between three and four months, the patients receiving the 

treatments would have made most of their symptomatic changes prior to the three-

month endpoint and perhaps significant changes between three and four months 

would have been unlikely for most patients. Further, this chronological as opposed to 

treatment termination-based endpoint afforded two other potential benefits. Firstly, 

by using approximately the same endpoint across studies we can be more confident 

that findings here apply to prognosis with acute-phase treatment rather than 

amalgamating outcomes from maintenance or continuation phase treatments or 

combining symptom severity post-treatment with relapses or recurrences of 

depression (149). Secondly, as this endpoint was determined chronologically relative 

to baseline, it might facilitate more concrete conversations about prognosis with 

patients that are particularly useful when there are several treatment options of 

different durations being considered. 

 
There was a pragmatic approach applied to the calculation of attrition as an outcome 

variable. Each study team that sent IPD for Dep-GP had a different way of 

measuring attrition: some studies collected specific information on all of the reasons 

for attrition occurring with free text boxes explaining patient’s own reasons, although 

these were often left blank; other studies had a small set of categories for attrition 

including withdrawal by the patient, withdrawal by the study team, withdrawal by the 

patient’s GP, and loss to follow-up; and other studies simply noted that a patient did 

not complete the assessments at a given endpoint. So, it was decided that attrition 

would be evaluated as an outcome irrespective of the reason for it occurring.  

 
As noted above, Dep-GP contained 12 studies and a large sample size, however, a 

limitation of the studies presented here is that some of the main variables of interest 

were not collected in a number of those studies. This resulted in the main analyses 
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in Chapter 3 being conducted on the patients from nine studies (n=4290) and those 

in Chapters 4 and 5 being conducted on the patients from six studies (n=2858). The 

missing data could have been imputed using multi-level imputation methods as 

discussed in the Dep-GP protocol (168) and in Chapter 2. However, the sensitivity 

analyses presented in Chapter 3 demonstrated that this was most likely unnecessary 

as the exclusion of studies without the variables of interest made a negligible 

difference to the overall effect of the variables that were present in all studies, and 

there were very few differences in the overall prognostic effect of depressive 

symptom severity on prognosis when using bi-variate meta-analyses to include all 12 

studies. Further, inspection of the forest plots presented in Figures 3.1 and 3.2 

showed that for the other markers of severity assessed in Chapter 3, exclusion of the 

three studies that were not included in the analyses in Chapters 4 and 5 would not 

have greatly altered the main effects of those analyses. It is possible that their 

exclusion would nonetheless have affected the findings related to other prognostic 

factors (social support, life events, socio-demographics and long-term condition 

status). 

 
In addition, there were a number of factors noted in the reviews I reviewed in 

Chapter 1 that might potentially be associated with prognosis independent of 

treatment, but there were no data available on these factors in any of the Dep-GP 

studies. These were temperament (75), positive and negative emotionality (91), 

connectivity between a number brain regions including the subgenual cortex, 

prefrontal cortex and midbrain regions (87), and metabolism in the right anterior 

insula (87). However, evidence for the association between prognosis and the above 

factors was extremely limited and none of the studies assessed these associations 

independent of treatment.  

 

Overall implications & future directions 
 

Forming and using IPD datasets 
As outlined in Chapter 2, putting together an IPD dataset is a considerable amount of 

work, often best undertaken by a team of researchers, perhaps over several years, 

as it involves many different areas of work to ensure data are useable for analyses 

and that all necessary data security and information governance regulations are 

satisfied. The Dep-GP IPD could not have been formed without significant input from 
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the sponsors of this work and a number of collaborators all willing to contribute data 

and advice, both on solutions to problems that arose with the data and on methods 

of analysis (see the Acknowledgements section for specifics of these people and the 

roles they played). It is noteworthy that the grant gained to support the work 

presented in this thesis (and other related pieces of work) was awarded in April 

2016, I delayed the start of it for a year until April 2017 in order to allow me to 

complete other work and also for the time to run systematic literature searches, 

contact study authors and request IPD from them. Despite the additional year, the 

final data for this IPD were not obtained until October 2019.  

 
Preliminary analyses were run prior to the last dataset being received, allowing for 

the final analyses to be set up to run very quickly once those data were cleaned and 

harmonized with the previously received data. Yet as with every other study added to 

the IPD dataset, the final one had a number of data problems which meant analyses 

were far from straightforward. Some of the problems arose because data required to 

run the analyses presented here were not part of the main planned analyses in the 

individual RCTs that formed Dep-GP. The result was that there were a number of 

errors with some of these data, inconsistent recording of some of the data, and a 

loss of data that had not been recognised until data were requested for Dep-GP (see 

Chapter 2 for details). Therefore, a very large proportion of the work involved to 

conduct the analyses presented here was not related to data analysis, instead it 

primarily revolved around project management and learning how to identify and 

navigate potential problems due to various international, national, and local pieces of 

legislation and policy affecting the compilation of an anonymised secondary dataset. 

This included changes brought about during the process of work on this thesis, such 

as the introduction by the European Union of the ‘General Data Protection 

Regulation’ (GDPR) which necessitated a number of additional contracts and 

changes to the way data were shared, stored, and utilised. It also involved identifying 

and resolving problems within the data obtained from each study team.  

 
Researchers wishing to conduct similar work would be well advised to consult with 

specialists in research contracts, university ethics and sponsorship, and undertake 

training in study management and information governance including modules on 
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ensuring compliance with legislation and local policies, and further training in 

research database management, prior to setting up an IPD dataset.  

 
One of the key points in the process of determining how the Dep-GP IPD dataset 

would be set up was to consider in what context prognosis ought to be studied to 

meet the aims of this thesis and other work related to it as part of the wider grant. As 

outlined in Chapter 1, many prior IPD datasets have sought to assess prognosis in 

the context of: 1) response to one or other type of treatments; 2) to test prescriptive 

(or interaction) effects between baseline variables and response to two or more 

types of treatment; or 3) have used cohort or general population studies to assess 

the “natural course” of depression with no treatment, or irrespective of any treatment 

(whether or not treatment was measured). However, as argued in Chapter 1, I 

considered that the most useful context for understanding general prognostic factors 

is prognosis independent of treatment. In order for the Dep-GP to be used for studies 

in this context it was necessary to search for studies that included treatment, 

preferably ones that randomised to different treatments, and that those treatments 

should be widely available in primary care. There are of course many other sorts of 

treatment that are used in primary care and beyond, as detailed in Chapter 1, that 

were not part of any of the Dep-GP studies. It might therefore be beneficial to 

consider ways in which studies of other treatments could be added to Dep-GP or to 

consider the formation of a new IPD dataset not bound by the inclusion criteria for 

Dep-GP. The most pertinent of those criteria is probably that all studies had to use 

the CIS-R at baseline. As noted above, the CIS-R was necessary for the purpose of 

studying ‘disorder severity’ factors appropriately, ensuring they were assessed in a 

uniform fashion across studies and that there was a depth to the number of different 

factors assessed. However, on the basis of the evidence provided in the analyses in 

Chapter 3, it might potentially be appropriate to include studies that have captured 

such factors in other ways, perhaps even in different ways across studies. Indeed, 

the sensitivity analyses in Chapter 3 using the z-score of scores on the different 

scales of anxiety symptoms across the studies, found that this was associated with 

prognosis at 3-4 months independent of treatment, age, gender, depressive 

symptoms, and other ‘disorder severity’ factors available in all studies. This would 

allow for many more studies to be included in the Dep-GP and may further improve 

the generalisability of the findings. 
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Research and clinical implications 
Taken together, the studies in this thesis have demonstrated that in addition to 

considering the severity of depressive symptoms for determinations of prognosis, it 

may be clinically important to also consider the four depressive ‘disorder severity’ 

factors (duration of anxiety, duration of depression, comorbid panic disorder, and a 

history antidepressant medication). Further, it may be clinically useful to consider 

social support, life events, socio-demographics and long-term health condition status 

as these are informative for prognosis independent of treatment and independent of 

both depressive symptom severity and depressive ‘disorder severity’. Including these 

factors may help improve predictions of prognosis, the models of prognosis outlined 

in Chapter 3 compared favourably with other similar models, however, if these 

findings were applied clinically, caution would be required as there are likely to be a 

number of other, unknown factors that could also have an impact on prognosis.  

 

Individual items representing some of the above constructs found to be associated 

with prognosis here were more strongly associated with the outcomes than others, 

for example: social support items related to feeling accepted for who one is, feeling 

supported or encouraged, and feeling cared for by friends and family; along with life 

events related to being the victim of a violent crime and having problematic debts. In 

addition, marital status, employment status and financial wellbeing or housing status, 

and long-term health condition status were all independently associated with 

prognosis and attrition. If more accuracy is to be gained in determining prognosis 

independent of treatment from routine assessments of adults with depression 

presenting in primary care, then these items might be borne in mind by clinicians 

during assessments of their patients. It is noteworthy that a number of the above 

factors have been found to be associated with the onset or development of 

depression, so they might themselves be targets for interventions (183,245). It is 

likely that a number of clinicians already consider the above factors when assessing 

depressed patients and may weigh up the information gained from such 

assessments to inform considerations of prognosis. However, ensuring these are 

assessed routinely, by all clinicians where appropriate, could be important, hence 

they might also be added to routine outcome measurement systems that operate in a 

number of primary care settings (211). As all of the factors found to be independently 
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associated with prognosis in this thesis were either able to be captured with single 

self-report questions or with the same computer administered self-report 

questionnaire, they might in some circumstances be able to be captured prior to 

consultations with clinicians, where infrastructure exists to link online surveys or 

other platforms to electronic patient records. 

 

Future directions 
The prognostic factors highlighted in this thesis could inform the development of a 

prognostic algorithm which could be used in a similar fashion to QRISK for 

cardiovascular prognoses (50,103). However, there are a number of further steps 

that would need to be taken before this could be utilised in clinical practice. Firstly, 

no predictive model was tested here; the models of prognosis built in Chapter 3 

might be added to with the factors found in Chapters 4 and 5, but their predictive 

accuracy in a novel dataset and their utility would still need to be tested 

prospectively. One way of building a predictive prognostic model might be to use 

techniques which perform non-hypothesis driven ‘variable selection’, rather than by 

pre-specifying which variables should be included. A number of machine learning 

models have this capacity and maybe well suited to the data here, some of these 

models also have the benefit of being able to test multiple forms of interactions in the 

data (not just linear ones) (44,52,246). Testing of predictive models built in such a 

fashion is most robust if it involves cross-validation with data from one or more whole 

studies left out/withheld from the data used to train the predictive models (52).  

 
There are many potential modelling techniques that could be applied to the data in 

Dep-GP and little evidence to suggest one type of technique is necessarily superior 

to the others (247–250). However, an emerging literature is developing on the 

benefits of running competitions on data used to train machine learning models in 

order to find the models that give the most accurate predictions when tested on 

withheld data (247–250). So, one avenue for further research might be to consider 

the predictive accuracy of machine learning models built using the Dep-GP data. Any 

such model would also need to be tested for utility and would therefore be best 

compared both to a simple model including just the baseline depressive symptom 

severity, and also another model including the variables found to be associated with 

prognosis here, but without the complex data manipulation and model building 
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processes that go into making the machine learning models. If it were found that 

such models were approximately equally accurate, then the most parsimonious 

model might be best retained in order to help explain how the model makes 

predictions in a way that is understandable to clinicians and patients. This has been 

found to be an important step in determining the likely clinical utility of such models 

(101) and the lack of the ability to do this has often been cited as a criticism of 

machine learning models (52).  

 
In addition to the above, for most of this thesis I have either considered the 

association between baseline characteristics related to the severity of a depressed 

patient’s experience of depression or considered the association between a range of 

baseline characteristics and prognosis independent of symptom severity. These 

considerations have relied on diagnostic classifications to consider what can be 

counted as part of depressive symptom severity, what can be counted as part of 

depressive ‘disorder severity’ (including symptoms of anxiety or anxiety disorders 

comorbid to depression), and what sits outside of these two constructs. In addition, 

considerations of severity have for the most part relied on total scores on symptom 

measures rather than techniques that seek to utilise the individual symptoms. A 

recent avenue of research involves methods to consider the role and relationship 

between individual symptoms which are not limited by diagnoses or the accuracy or 

inaccuracy of diagnostic classification systems; these techniques have grown out of 

network theory (251,252). This approach suggests that individual symptoms vary in 

their interactions and impacts upon each-other, and by considering the inter-relations 

of symptoms in a network which models their interactions, we can gain a better 

understanding of the problems experienced by patients, and in so doing, can work 

towards elucidating better personalised treatment plans (170,253).  

 

A network theory informed approach might allow for a more nuanced and potentially 

more accurate understanding of prognosis. To illustrate, consider the theoretical 

example of two depressed patients both with the same score on a measure of 

symptoms, patient 1 has considerable insomnia symptoms, fatigue, poor 

concentration, and anhedonia, but patient 2 does not, instead patient 2 experiences 

low mood, suicidal ideation, feelings of guilt and worthlessness, and loss of libido, 

which patient 1 does not. Network theory offers an alternative explanation for 
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psychopathology compared to the “common-cause model” (which is the name given 

to the idea underlying diagnostic classification systems by proponents of network 

theory) (110). The proposal is that the symptoms experienced by each patient co-

occur not because the patients share the same underlying disorder, but instead they 

are causally linked. So, e.g. sleep problems might give rise to fatigue and 

concentration problems which in turn gives rise to anhedonia; and loss of libido might 

lead to feelings of guilt and worthlessness, which might lead to suicidal ideation and 

low mood (254). In Chapter 3 the total score on the depressive symptom measure 

the patients were assessed with (depressive symptom severity) was strongly 

associated with their prognosis, but using symptom severity alone was less 

informative for prognosis than considering other related factors (i.e. depressive 

‘disorder severity’ factors). So, it might also be the case that the prognostic effect of 

individual symptoms and their interactions could be used to gain a more accurate 

picture of prognosis (255). Such information could also be useful when considering 

treatment selection: for example, persistent sleep related problems are associated 

with considerably worse odds of remission post-treatment (256), we might therefore 

expect the pattern of symptoms experienced by patient 1 to respond better to 

treatments that target sleep problems than to those that do not, but we might 

reasonably expect that patient 2 would be unlikely to gain much from treatments 

targeting sleep over and above other symptoms (170). Symptom network models 

have recently begun to be used to inform predictive models but there is considerable 

debate about their utility, and to-date they have primarily been considered as 

explanatory and hypothesis generating models rather than those that can be applied 

to new data to inform predictions (257). This raises a potentially important question 

for future research on prognosis for adults with depression: whether symptom 

networks are able to be used to form useful predictive models and whether or not 

they are able to deliver more accurate predictions than either classical regression 

models or machine learning predictive models. This question might be best 

answered before predictive models using the variables identified in this thesis are 

tested prospectively with new patients, in order that such models are using the most 

informative variables with which to make prognostic predictions.  

 

Finally, an important implication of the findings from the studies presented in this 

thesis relates to a key determination in both clinical practice and research settings 
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where there is a concern with balancing two competing aims: 1) to maximise 

information to determine a diagnosis or treatment plan, against 2) speed and 

efficiency to minimise the burden on the patient/participant and on the 

clinical/research team. Therefore, where a small number of factors have been 

identified as being potentially associated with clinically important differences in 

prognosis, the potential benefit of assessing these individual items (e.g. individual 

symptoms or markers of severity or individual aspects of social support in addition to 

depressive ‘disorder severity’) and their associations with treatment engagement or 

outcomes, could inform both clinical practice and future research. Among other 

benefits outlined above, such research might inform hypotheses regarding 

mechanisms of action.  

 

In order not to overburden systems with additional assessment ‘smart’ assessments 

that seek only the essential information required to accurately determine the likely 

prognosis, are worth further investigation. Methods that use computerized adaptive 

testing (CAT) might achieve this (258): CAT systems are typically developed using 

item response theory (IRT) modelling procedures, such that loading of each item on 

a latent-trait factor assumed to underlie the construct being assessed is used to 

determine which variables are assessed and in what order (259). 

 

Conclusions 
 
In conclusion, the overall aim of this thesis was to investigate factors associated with 

prognosis for adults with depression independent of treatment. An individual patient 

dataset was formed from 12 randomised controlled trials of treatments for 

depression that recruited adults in primary care and randomised them to a number of 

different types of treatment. Differences in the severity of depressive symptoms pre-

treatment had the largest effect on prognosis and accounting for symptom severity 

reduced the magnitude of effect of nearly all other factors. However, there were a 

number of other variables found to be independently associated with prognosis and 

with attrition. Differences in the baseline levels of some of those factors pre-

treatment might be considered to be associated with clinically important differences 

in outcomes after accounting for treatment and for the severity of depression.  
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Knowledge of these associations might inform further research into the development 

of prognostic algorithms, parsimonious assessments including some or all of these 

factors, and particular patient groups to study in order to investigate mechanisms of 

change in prognosis independent of treatment. Such information could potentially be 

used to develop clinical assessment tools improving the efficiency and effectiveness 

of assessments, and might potentially be used to develop treatment decision support 

tools. More immediately, the factors identified as associated with prognosis or 

attrition could be assessed by primary care clinicians, and their potential impact on 

outcomes could be discussed with depressed patients, with transparency about the 

lack of certainty about the impact such factors might have on an individual’s 

outcomes.   
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Appendices 
 

Appendix 1. Details of search terms and search results 
 
Table 1. Bibliographic database searches and results for literature review on indicators of 
prognosis for adults with depression 

Searches Results 

Cochrane Database of Systematic Reviews (last searched on 27th February 2020)  

1. (depression or MDD or Major Depression or depressive episode): ti.ab.kw (Word variations have been searched) 656 

2.  AND (Prognosis or Outcome): ti.ab.kw (Word variations have been searched) 574 

3. AND (systematic review or meta-analysis or meta analysis): ti,ab,kw (Word variations have been searched) 350 

4. NOT (psychosis or bipolar or bi-polar) 330 

5. Limit to Topic “Mental Health”  131 

  

Prospero (last searched on 27th February 2020)  

1. (depression or Depressive disorder or Major depression or Unipolar depression or MDD) 5785 

2. Filter in Health area of review “Mental health and behavioural conditions, or Public health (including social determinants of health) 2302 

3. Filter in Type and method of review “Epidemiologic, Prognostic, Systematic Review, Meta-analysis, Individual patient data (IPD) 
Meta-analysis, Network meta-analysis, Review of reviews, or Qualitative synthesis” 

2254 

4. Filter in Status of Review “Published” 136 

  

Embase searched 1974 to 2020 February 28  

1. (Major depression or MDD or Major Depressive Disorder).m_titl. 18745 

2. (minor depression or MinD).m_titl 13201 

3. (depressive or depressive episode or depressive disorder).m.titl 39836 

4. Depression.m_titl. 125022 

5. 1 or 2 or 3 or 4 176324 

6. treatment outcome/ 839098 

7. treatment response.mp. or treatment response/ 271731 

8. prognosis.mp. or prognostic.m[p. or prognostic assessment/ 4939326 

9. moderator 8831 

10. systematic review.mp. or “systematic review”/ or meta analysis/ 385120 

11. 2 or 3 or 4 or 5 1477081 

12. 1 and 6 and 7 1251 

13. (children or adolescent or child).mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, candidate term word] 

3167378 

14. 12 NOT 13 1149 

15. (old age or geriatric).mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug 
manufacturer, device trade name, keyword, floating subheading word, candidate term word] 

142854 

16. 14 NOT 15 1106 

17. bipolar disorder/ or bipolar depression/ or bipolar.mp. or psychosis.mp. or psychotic.mp. or schizoaffective.mp. or 
schizophrenia.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug manufacturer, 
device trade name, keyword, floating subheading word, candidate term word 

355747 

18. 16 NOT 17 962 

19. (stroke or dementia or parkinson* disease or brain injury).mp. [mp=title, abstract, heading word, drug trade name, original 
title, device manufacturer, drug manufacturer, device trade name, keyword, floating subheading word, candidate term word] 

893303 

20. 18 NOT 19 900 

21. Limit 20 to (human and English and journal)  864 

  

  

Ovid MEDLINE 1946 to March Week 3 2019 (last searched on 27th February 2020)  

1. exp major depression/ or exp "depression (emotion)"/ or exp Depressive Disorder/ 115136 

2. prognosis.mp. 726849 

3. exp Treatment outcome/ 1028415 

4. 2 or 3 1656920 

5. systematic review.mp. or “Systematic Review”/ 169051 
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6. meta-analysis.mp. or Meta-Analysis/ 179131 

7. 5 or 6 271962 

8. 1 and 4 and 7 578 

9. limit 8 to (English language and humans and "reviews (maximizes specificity)") 513 

 
 
Table 2. Bibliographic database searches and results for randomised controlled trials to consider for IPD. 

Searches Results 

Cochrane CENTRAL Trial Register (searched on 20th March 2019)  

1. ("Depression" or "MDD" or "Unipolar" or "Depressive"):ti,ab,kw (Word variations have been searched) 61130 

2. (“RCT” or "controlled trial" or "randomized controlled trial" or "clinical trial"):ti,ab,kw (Word variations have been 
searched) 

510513 

3. ("CIS-R" or "Clinical Interview Schedule" or “Revised Clinical Interview Schedule” or “Clinical Interview Schedule 
Revised”):ti,ab,kw (Word variations have been searched) 

35 

4. #1 and #2 and #3 28 

  

Embase 1947 to 2019 Week 12  

1. (depression or Depressive disorder or Major depression or Unipolar depression or MDD).mp. 615565 

2. exp controlled clinical trial/ or exp "randomized controlled trial (topic)"/ or exp "clinical trial"/ 1519513 

3. ("Clinical Interview Schedule" or "CIS-R" or "CISR" or "Revised clinical interview schedule" or "clinical interview 
schedule revised").af. 

732 

4. 1 and 2 and 3 27 

  

International Pharmaceutical Abstracts 1970 to March 2019  

1. (depression or Depressive disorder or Major depression or Unipolar depression or MDD).mp. 9677 

2. (RCT or controlled trial or randomized controlled trial or clinical trial).mp.  14242 

3. ("Clinical Interview Schedule" or "CIS-R" or "CISR" or "Revised clinical interview schedule" or "clinical interview 
schedule revised").af. 

3 

4. 1 and 2 and 3 1 

  

Ovid MEDLINE 1946 to March Week 3 2019  

1. exp major depression/ or exp "depression (emotion)"/ 107371 

2. exp Depressive Disorder, Major/ 27357 

3. exp Depressive Disorder, Major/ or exp Depressive Disorder/ or exp Depression/ 199532 

4. 1 or 2 or 3 199532 

5. exp controlled clinical trial/ or exp "randomized controlled trial (topic)"/ 566718 

6. ("Clinical Interview Schedule" or "CIS-R" or "CISR" or "Revised clinical interview schedule" or "clinical interview 
schedule revised").af. 

584 

7. 4 and 5 and 6 20 

  

PsycINFO 1806 to March Week 3 2019  

1. exp major depression/ or exp "depression (emotion)"/ 145063 

2. (depression or Depressive disorder or Major depression or Unipolar depression or MDD).mp. 303299 

3. 1 or 2 303598 

4. exp "randomized controlled trial (topic)"/ or exp "clinical trial"/ or exp "controlled trial"/ or exp "randomized clinical 
trial"/ 

11270 

5. (RCT or controlled trial or randomized controlled trial or clinical trial).mp. 37820 

6. 4 or 5 43855 

7. ("Clinical Interview Schedule" or "CIS-R" or "CISR" or "Revised clinical interview schedule" or "clinical interview 
schedule revised").af. 

1110 

8. 3 and 6 and 7 49 
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist:  

Section and topic Item 
No 

Checklist item                                                 (Page 
No.#) 

ADMINISTRATIVE INFORMATION  

Title:    

 
Identification 

1a Identify the report as a protocol of a systematic review 1 

 Update 1b If the protocol is for an update of a previous systematic review, identify as such 1 

Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration 
number 

1 

Authors:    

 Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide 
physical mailing address of corresponding author 

1 

 
Contributions 

3b Describe contributions of protocol authors and identify the guarantor of the review 1 

Amendments 4 If the protocol represents an amendment of a previously completed or published 
protocol, identify as such and list changes; otherwise, state plan for documenting 
important protocol amendments 

1 

Support:    

 Sources 5a Indicate sources of financial or other support for the review 13 

 Sponsor 5b Provide name for the review funder and/or sponsor  

 Role of 
sponsor or 
funder 

5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the 
protocol 

 

INTRODUCTION  

Rationale 6 Describe the rationale for the review in the context of what is already known 3-4 

Objectives 7 Provide an explicit statement of the question(s) the review will address with reference 
to participants, interventions, comparators, and outcomes (PICO) 

4 

METHODS  

Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) 
and report characteristics (such as years considered, language, publication status) to 
be used as criteria for eligibility for the review 

5 

Information 
sources 

9 Describe all intended information sources (such as electronic databases, contact with 
study authors, trial registers or other grey literature sources) with planned dates of 
coverage 

5 

Search strategy 10 Present draft of search strategy to be used for at least one electronic database, 
including planned limits, such that it could be repeated 

5 and 
Appendix 

A 

Study records:    

 Data 
management 

11a Describe the mechanism(s) that will be used to manage records and data throughout 
the review 

5 

 Selection 
process 

11b State the process that will be used for selecting studies (such as two independent 
reviewers) through each phase of the review (that is, screening, eligibility and 
inclusion in meta-analysis) 

5 

 Data 
collection 
process 

11c Describe planned method of extracting data from reports (such as piloting forms, done 
independently, in duplicate), any processes for obtaining and confirming data from 
investigators 

7 

Data items 12 List and define all variables for which data will be sought (such as PICO items, 
funding sources), any pre-planned data assumptions and simplifications 

9-10 

Outcomes and 
prioritization 

13 List and define all outcomes for which data will be sought, including prioritization of 
main and additional outcomes, with rationale 

8 

Risk of bias in 
individual 
studies 

14 Describe anticipated methods for assessing risk of bias of individual studies, including 
whether this will be done at the outcome or study level, or both; state how this 
information will be used in data synthesis 

12 

Data synthesis 15a Describe criteria under which study data will be quantitatively synthesised 10-11 
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15b If data are appropriate for quantitative synthesis, describe planned summary 
measures, methods of handling data and methods of combining data from studies, 
including any planned exploration of consistency (such as I2, Kendall’s τ) 

 

15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, 
meta-regression) 

 

15d If quantitative synthesis is not appropriate, describe the type of summary planned  

Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across 
studies, selective reporting within studies) 

12-13 

Confidence in 
cumulative 
evidence 

17 Describe how the strength of the body of evidence will be assessed (such as GRADE) 12 

 
From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. 
Preferred reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015: elaboration and 
explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647. 
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Appendix 2. Distribution and degree of missing data for each variable in each study of Dep-GP 
Appendix 2 Table 1.    

  Study 

Prognostic Indicator Categories AHEAD CADET COBALT GENPOD   
N Mea

n 
SD N 

missing 
N Mea

n 
SD N 

missing 
N Mea

n 
SD N 

missing 
N Mea

n 
SD N 

missing 
Sample size at baseline 

 
327 

  
  527 

  
  469 

  
  601 

  
  

Baseline Characteristics 
 

  
  

  
   

  
   

  
   

  

Depressive Symptom Severity 
 

  
  

  
   

  
   

  
   

  

Z-score across measures 
 

324 -0.2 0.97 3 523 0.4 0.91 4 469 0.13 1.01 0 601 0.31 0.92 0 

PHQ-9 score 
 

  
  

327 523 17.7 5.12 4 469 16.59 5.67 0 
   

601 

BDI-II Score 
 

  
  

327 
   

527 469 31.79 10.6
6 

0 601 33.67 9.67 0 

HADS Depression Score 
 

324 10.5 3.87 3 
   

527 
   

469 601 12.22 3.77 0 

GHQ Score 
 

  
  

327 
   

527 
   

469 
   

601 

EPDS Score 
 

  
  

327 
   

527 
   

469 
   

601 

PROMIS T-Score 
 

324 66.1 7.69 3 527 73.1 6.43 0 469 71.71 7.19 0 601 74.16 6.63 0 

Depressive Disorder Severity 
 

  
  

  
   

  
   

  
   

  

CIS-R Total Score 
 

327 23.7 10.6
1 

0 527 29.3 9.15 0 469 30.08 8.91 0 601 30.82 8.00 0 

CIS-R Depression Scales Sum Score 
 

327 11.7 4.82 0 527 14.9 3.06 0 469 14.87 3.00 0 601 15.05 2.91 0 

CIS-R Anxiety Scales Sum Score 
 

324 12.0 7.01 3 527 14.4 7.02 0 469 15.20 6.83 0 601 15.77 6.17 0 

Depression Duration  
 

  
  

327 527 3.7 1.19 0 469 4.26 1.03 0 601 2.88 1.09 0 

Average Anxiety Duration  
 

  
  

327 527 2.3 1.01 0 469 2.72 1.04 0 601 1.92 0.83 0 

Number of Comorbid Disorders 
 

  
  

327 527 2.3 1.08 0 469 2.40 1.09 0 601 2.39 0.92 0 
  

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

Agoraphobia No   
  

327 446 84.6 
 

0 408 87 
 

0 526 87.5 
 

0 

Yes   
  

81 15.4 
 

61 13 
 

75 12.5 

 
  

CFS No   
  

327 142 26.9 
 

0 126 26.9 
 

0 125 20.8 

 
0 

Yes   
  

385 73.1 
 

343 73.1 
 

476 79.2 

 
  

GAD No   
  

327 209 39.7 
 

0 157 33.5 
 

0 191 31.8 
 

0 

Yes   
  

318 60.3 
 

312 66.5 
 

410 68.2 

 
  

MADD No   
  

327 388 73.6 
 

0 362 77.2 
 

0 479 79.7 

 
0 

Yes   
  

139 26.4 
 

107 22.8 
 

122 20.3 

 
  

OCD No   
  

327 449 85.2 
 

0 390 83.2 
 

0 487 81 
 

0 

Yes   
  

78 14.8 
 

79 16.8 
 

114 19 

 
  

Panic Disorder No   
  

327 453 86.0 
 

0 402 85.7 
 

0 550 91.5 

 
0 

Yes   
  

74 14.0 
 

67 14.3 
 

51 8.5 

 
  

Social Phobia No   
  

327 479 90.9 
 

0 405 86.4 
 

0 537 89.4 
 

0 

Yes   
  

48 9.1 
 

64 13.6 
 

64 10.6 

 
  

Specific Phobia No   
  

327 440 83.5 
 

0 378 80.6 
 

0 474 78.9 

 
0 

Yes   
  

87 16.5 
 

91 19.4 
 

127 21.1 

 
  

History of Depression No 173 56.7 
 

22 148 28.1 
 

0 54 11.5 
 

0 167 27.8 
 

0 
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Yes 132 43.3 
 

379 71.9 
 

415 88.5 
 

434 72.2 
 

  

History of ADM treatment No 173 56.7 
 

22 195 37.3 
 

4 0 0 
 

0 276 45.9 
 

0 

Yes 132 43.3 
 

328 62.7 
 

469 100 
 

325 54.1 
 

  

History of Any Past Treatment No 173 56.7 
 

22 195 37.3 
 

4 0 0 
 

0 248 41.3 
 

0 

Yes 132 43.3 
 

328 62.7 
 

469 100 
 

353 58.7 
 

  

Social Support 
 

N Mea
n 

SD N 
missing 

N Mea
n 

SD N 
missing 

N Mea
n 

SD N 
missing 

N Mea
n 

SD N 
missing 

Social Support Total Score 
 

0 
  

327 0 
  

527 469 20.00 3.79 0 600 20.02 3.80 1 

Accepted 
 

0 
  

327 0 
  

527 469 2.53 0.60 0 600 2.55 0.60 1 

Cared about 
 

0 
  

327 0 
  

527 469 2.73 0.49 0 600 2.74 0.48 1 

Can rely on others 
 

0 
  

327 0 
  

527 469 2.56 0.61 0 600 2.57 0.61 1 

Can talk to others 
 

0 
  

327 0 
  

527 469 2.27 0.72 0 600 2.34 0.70 1 

Encouraged 
 

0 
  

327 0 
  

527 469 2.46 0.61 0 600 2.49 0.60 1 

Made to feel Happy 
 

0 
  

327 0 
  

527 469 2.39 0.66 0 600 2.36 0.65 1 

Made to feel Important 
 

0 
  

327 0 
  

527 469 2.48 0.65 0 600 2.42 0.65 1 

Made to feel Loved 
 

0 
  

327 0 
  

527 469 2.59 0.57 0 600 2.55 0.59 1 

Life Events   
                

Life Events Total Score 
 

0 
  

327 0 
  

527 469 1.27 1.15 0 601 1.68 1.37 0 
  

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

Arguments/Disputed No 0 
  

327 0 
  

527 362 77 0.42 0 413 69 0.46 1 

Yes   
     

  107 23 

 

187 31 

 

Bereavement No 0 
  

327 0 
  

527 363 77 

 
0 489 82 

 
1 

Yes   
     

  106 23 

 

111 19 

 

Debt No 0 
  

327 0 
  

527 327 70 
 

0 343 57 
 

1 

Yes   
     

  142 30 

 

257 43 

 

Divorce No 0 
  

327 0 
  

527 436 93 

 
0 512 85 

 
1 

Yes   
     

  33 7 

 

88 15 

 

Illness or Injury No 0 
  

327 0 
  

527 341 73 
 

0 426 71 
 

1 

Yes   
     

  128 27 

 

174 29 

 

Legal Trouble/Court case No 0 
  

327 0 
  

527 436 93 

 
0 531 89 

 
1 

Yes   
     

  33 7 

 

69 12 

 

Lost job/Sacked No 0 
  

327 0 
  

527 451 96 
 

0 547 91 
 

1 

Yes   
     

  18 4 

 

53 9 

 

Victim of Crime/Assaulted No 0 
  

327 0 
  

527 440 94 

 
0 532 89 

 
1 

Yes   
     

  29 6 

 

68 11 

 

Socio-demographics 
 

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

Age 
 

327 43.1 15.4
3 

0 527 44.4 13.1
7 

0 469 49.59 11.7
0 

0 601 38.82 12.3
5 

0 

Gender Female 219 67.0 
 

0 378 71.7 
 

0 339 72.3 

 
130 408 67.9 

 
193 

Male 108 33.0 
 

149 28.3 
 

130 27.7 

 
339 193 32.1 

 
408 

Ethnicity white   
  

327 453 86.0 
 

0 459 97.9 

 
10 575 95.7 

 
26 

non-white   
  

74 14.0 
 

10 2.1 
 

459 26 4.3 
 

575 

Degree or higher   
  

327 98 18.6 
 

0 95 20.5 

 
6 

   
601 
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Highest Level of Educational 
Attainment 

A-level or Diplomas   
  

147 27.9 
 

122 26.3 

    

GCSE   
  

129 24.5 
 

130 28.1 

    

None or Other   
  

153 29.0 
 

116 25.1 
    

Employment Status Employed   
  

327 236 45.0 
 

2 206 43.9 

 
0 357 59.4 

 
0 

Not seeking 
employment 

  
  

120 22.9 
 

112 23.9 

 

121 20.1 

 

Unemployed   
  

169 32.2 
 

151 32.2 

 

123 20.5 

 

Financial Wellbeing Doing OK 
financially 

  
  

327 
   

527 167 35.6 
 

0 
210 35.1 

 
2 

Just about getting 
by 

  
     

174 37.1 
 

176 29.4 

 

Struggling 
financially 

  
     

128 27.3 
 

213 35.6 

 

Housing Tenancy Status Home owner   
  

327 216 41.0 
 

0 
   

469 289 48.1 

 
0 

Tenant   
  

256 48.6 
    

232 38.6 

 

Other   
  

55 10.4 
    

80 13.3 
 

Marital Status Married/cohabiting   
  

327 218 41.4 
 

0 248 52.9 

 
0 316 52.6 

 
0 

Single   
  

159 30.2 
 

89 19 

 

175 29.1 

 

No longer married   
  

150 28.5 
 

132 28.1 

 

110 18.3 

 

Others 
 

  
  

  
   

  
   

  
   

  

Audit PC Total Score 
 

0 
  

327 0 
  

527 469 1.56 2.27 0 596 1.91 2.11 5 

EQ5D Cross-walked Index Score 
 

320 0.8 0.09 7 526 0.7 0.09 1 0 
  

469 0 
  

601 

LTC No   
  

327 321 60.9 
 

0 
   

469 454 75.5 

 
0 

Yes   
  

206 39.1 
    

147 24.5 
 

Outcomes 
 

  
  

  
   

  
   

  
   

  

Z-score across measures 3-4 months 
 

224 0.0 0.91 103 490 0.2 1.07 37 440 0.36 0.93 29 486 -0.07 0.95 115 

PROMIS T-Score 3-4 months 
 

224 56.6 10.7
6 

103 491 64.2 11.1
9 

36 440 66.25 8.72 29 486 57.86 12.1
3 

115 

Z-score across measures 6-8 months 
 

177 -0.4 0.82 150 0 
  

527 419 0.48 1.16 50 0 . . 601 

PROMIS T-Score 6-8 months 
 

152 51.7 10.8
2 

175 0 
  

527 0 
  

469 486 57.86 12.1
3 

115 

Z-score across measures 9-12 months 
 

169 -0.5 0.85 158 497 0.1 1.05 30 0 
  

469 0 
  

601 

PROMIS T-Score 9-12 months 
 

153 49.3 13.2
5 

174 497 62.9 11.1
7 

30 395 62.06 14.2
9 

74 0 
  

601 

  
N % 

 
N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

Remission at 3-4 months No 86 38.4 
 

103 289 59 
 

37 289 65.7 
 

29 289 59.5 
 

115 

Yes 138 61.6 
 

201 41 

 

151 34.3 

 
  197 40.5 

 
  

Attrition at 3-4 months No 243 74.3 
 

0 508 96.4 

 
0 450 95.9 

 
469 486 80.9 

 
601 

Yes 84 25.7   19 3.6   19 4.1   115 19.1   

 
Appendix 2 Table 1. Continued (1). 

    Study 

Prognostic Indicator Categories HEALTHLINES IPCRESS ITAS MIR   
N Mean SD N 

missing 
N Mean SD N 

missing 
N Mean SD N 

missing 
N Mean SD N 

missing 
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Sample size at baseline 
 

609 
  

  295 
  

  798 
  

  480 
  

  

Baseline Characteristics 
    

  
   

    
  

  
   

  

Depressive Symptom Severity 
    

  
   

    
  

  
   

  

Z-score across measures 
 

609 0.00 1.00 0 295 0.26 0.84 0 796 0.0 1.00 2 480 0.1 0.94 0 

PHQ-9 score 
 

609 16.87 4.60 0 0 
  

295 0 
  

798 480 16.4 5.48 0 

BDI-II Score 
 

0 
  

609 295 33.16 8.80 0 0 
  

798 480 31.1 9.91 0 

HADS Depression Score 
 

0 
  

609 0 
  

295 0 
  

798 0 
  

480 

GHQ Score 
 

0 
  

609 0 
  

295 796 7.7 3.22 2 0 
  

480 

EPDS Score 
 

0 
  

609 0 
  

295 0 
  

798 0 
  

480 

PROMIS T-Score 
 

609 72.06 5.84 0 295 74.15 5.86 0 0 
  

798 480 72.8 6.66 0 

Depressive Disorder Severity 
    

  
   

    
  

  
   

  

CIS-R Total Score 
 

0 
  

609 295 29.60 8.68 0 798 23.3 8.45 0 480 27.7 8.29 0 

CIS-R Depression Scales Sum Score 
 

598 14.66 2.88 11 295 14.79 3.03 0 798 11.1 4.03 0 480 14.2 3.06 0 

CIS-R Anxiety Scales Sum Score 
 

0 
  

609 295 14.81 6.78 0 798 12.1 5.77 0 480 13.4 6.21 0 

Depression Duration  
 

598 4.15 1.16 11 295 3.05 1.19 0 798 2.9 1.33 0 480 4.2 1.01 0 

Average Anxiety Duration  
 

0 
  

609 287 2.08 1.03 8 774 1.6 0.81 24 470 2.4 0.99 10 

Number of Comorbid Disorders 
 

0 
  

609 295 2.32 1.00 0 798 1.0 0.82 0 480 2.1 0.97 0 
  

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

Agoraphobia No 
   

609 267 90.5 

 
0 765 95.9 

 
0 399 83.1 

 
0 

Yes 
   

  28 9.5 

 
  33 4.1 

 

81 16.9 

 

CFS No 
   

609 75 25.4 
 

0 348 43.6 
 

0 169 35.2 
 

0 

Yes 
   

  220 74.6 

 
  450 56.4 

 

311 64.8 

 

GAD No 
   

609 109 36.9 

 
0 798 100 

 
0 261 54.4 

 
0 

Yes 
   

  186 63.1 

 
  0 0 

 

219 45.6 

 

MADD No 
   

609 214 72.5 
 

0 94 11.8 
 

0 309 64.4 
 

0 

Yes 
   

  81 27.5 

 
  704 88.2 

 

171 35.6 

 

OCD No 
   

609 233 79 

 
0 739 92.6 

 
0 418 87.1 

 
0 

Yes 
   

  62 21 

 
  59 7.4 

 

62 12.9 

 

Panic Disorder No 
   

609 279 94.6 
 

0 761 95.4 
 

0 435 90.6 
 

0 

Yes 
   

  16 5.4 

 
  37 4.6 

 

45 9.4 

 

Social Phobia No 
   

609 251 85.1 

 
0 744 93.2 

 
0 422 87.9 

 
0 

Yes 
   

  44 14.9 

 
  54 6.8 

 

58 12.1 

 

Specific Phobia No 
   

609 249 84.4 
 

0 776 97.2 
 

0 418 87.1 
 

0 

Yes 
   

  46 15.6 

 
  22 2.8 

 

62 12.9 

 

History of Depression No 44 7.7 
 

38 68 23.1 
 

0 292 36.6 

 
0 84 17.5 

 
0 

Yes 527 92.3 
 

  227 76.9 
 

  506 63.4 

 

396 82.5 

 

History of ADM treatment No 93 16.1 
 

32 131 44.4 
 

0 394 49.4 
 

0 103 21.5 
 

0 

Yes 484 83.9 
 

  164 55.6 
 

  404 50.6 

 

377 78.5 

 

History of Any Past Treatment No 
 

. 
 

609 131 44.4 
 

0 360 45.1 

 
0 94 19.6 

 
0 

Yes 
 

. 
 

  164 55.6 
 

  438 54.9 

 

386 80.4 

 

Social Support 
 

N Mean SD N 
missing 

N Mean SD N 
missing 

N Mean SD N 
missing 

N Mean SD N 
missing 

Social Support Total Score 
 

0 
  

609 295 20.05 3.77 0 0 
  

798 480 20.5 4.08 0 



240 
 

Accepted 
 

0 
  

609 295 2.49 0.63 0 797 2.5 0.64 1 480 2.6 0.61 0 

Cared about 
 

0 
  

609 295 2.77 0.47 0 797 2.7 0.52 1 480 2.7 0.49 0 

Can rely on others 
 

0 
  

609 295 2.55 0.63 0 797 2.5 0.64 1 480 2.6 0.59 0 

Can talk to others 
 

0 
  

609 295 2.27 0.71 0 797 2.3 0.74 1 480 2.4 0.71 0 

Encouraged 
 

0 
  

609 295 2.55 0.61 0 797 2.4 0.66 1 480 2.5 0.64 0 

Made to feel Happy 
 

0 
  

609 295 2.42 0.63 0 0 
  

798 480 2.5 0.65 0 

Made to feel Important 
 

0 
  

609 295 2.42 0.68 0 0 
  

798 480 2.5 0.65 0 

Made to feel Loved 
 

0 
  

609 295 2.58 0.58 0 794 2.5 0.64 4 480 2.6 0.58 0 

Life Events 
        

    
  

  
   

  

Life Events Total Score 
 

0 
  

609 295 1.44 1.25 0 798 2.45 1.75 0 480 1.04 1.04 0 
  

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

Arguments/Disputed No 0 
  

609 204 69 0.46 0   
  

798 419 87 

 
0 

Yes 
   

  91 31 
 

  
  

61 13 
 

Bereavement No 0 
  

609 259 88 

 
0 666 86 

 
19 388 81 

 
0 

Yes 
   

  36 12 

 

113 15 

 

92 19 

 

Debt No 0 
  

609 177 60 

 
0 563 71 

 
1 351 73 

 
0 

Yes 
   

  118 40 
 

234 29 
 

129 27 
 

Divorce No 0 
  

609 245 83 

 
0 721 95 

 
36 457 95 

 
0 

Yes 
   

  50 17 

 

41 5 

 

23 5 

 

Illness or Injury No 0 
  

609 224 76 

 
0 600 84 

 
86 365 76 

 
0 

Yes 
   

  71 24 
 

112 16 
 

115 24 
 

Legal Trouble/Court case No 0 
  

609 275 93 

 
0 718 90 

 
0 443 92 

 
0 

Yes 
   

  20 7 

 

80 10 

 

37 8 

 

Lost job/Sacked No 0 
  

609 273 93 

 
0   

  
798 458 95 

 
0 

Yes 
   

  22 8 
 

  
  

22 5 
 

Victim of Crime/Assaulted No 0 
  

609 278 94 

 
0 742 95 

 
19 462 96 

 
0 

Yes 
   

  17 6 

 

37 5 

 

18 4 

 

Socio-demographics 
 

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

Age 
 

598 49.51 12.85 11 295 34.94 11.61 0 798 43.2 14.78 0 480 50.7 13.18 0 

Gender Female 417 68.5 

 
192 200 67.8 

 
95 543 68 

 
0 332 69.2 

 
0 

Male 192 31.5 
 

417 95 32.2 
 

200 255 32 
 

148 30.8 
 

Ethnicity white 592 97.5 

 
17 281 95.3 

 
14   

  
798 468 97.7 

 
1 

non-white 15 2.5 

 
594 14 4.7 

 
281   

  
11 2.3 

 

Highest Level of Educational 
Attainment 

Degree or higher 152 25.3 

 
8 102 34.6 

 
0   

  
798 95 19.8 

 
250 

A-level or Diplomas 117 19.5 
 

88 29.8 
 

  
  

135 28.1 
 

GCSE 249 41.4 

 

62 21 

 
  

  
150 31.3 

 

None or Other 83 13.8 

 

43 14.6 

 
  

  
100 20.8 

 

Employment Status Employed 275 45.7 

 
7 178 60.3 

 
0 415 52.1 

 
1 235 49.2 

 
2 

Not seeking 
employment 149 24.8 

 

82 27.8 

 

256 32.1 

 

141 29.5 

 

Unemployed 178 29.6 

 

35 11.9 

 

126 15.8 

 

102 21.3 

 

Financial Wellbeing Doing OK financially 
   

609 128 43.4 
 

0 355 44.7 
 

3 200 41.7 
 

0 

Just about getting by 
   

84 28.5 

 

258 32.5 

 

152 31.7 
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Struggling financially 
   

83 28.1 

 

182 22.9 

 

128 26.7 

 

Housing Tenancy Status Home owner 341 56.2 

 
2 120 40.7 

 
0 492 62 

 
4 255 53.1 

 
0 

Tenant 242 39.9 
 

125 42.4 
 

238 30 
 

186 38.8 
 

Other 24 4 

 

50 16.9 

 

64 8.1 

 

39 8.1 

 

Marital Status Married/cohabiting 
   

609 108 36.6 

 
0 467 58.7 

 
3 285 59.4 

 
0 

Single 
   

141 47.8 

 

178 22.4 

 

94 19.6 

 

No longer married 
   

46 15.6 
 

150 18.9 
 

101 21 
 

Others 
    

  
   

    
  

  
   

  

Audit PC Total Score 
 

0 
  

609 295 2.56 2.55 0 176 1.8 3.43 622 480 1.5 2.00 0 

EQ5D Cross-walked Index Score 
 

541 0.52 0.28 68 290 0.80 0.08 5 0 
  

798 478 0.6 0.27 2 

LTC No 
   

609 253 85.8 
 

0 534 66.9 
 

0 355 74 
 

0 

Yes 
   

42 14.2 

 

264 33.1 

 

125 26 

 

Outcome 
    

  
   

    
  

  
   

  

Z-score across measures 3-4 months 
 

523 0.00 1.00 86 206 0.16 1.07 89 0 
  

798 424 0.2 1.03 56 

PROMIS T-Score 3-4 months 
 

525 67.42 8.57 84 222 58.89 13.93 73 0 
  

798 431 61.7 11.98 49 

Z-score across measures 6-8 months 
 

515 -0.11 1.01 94 203 0.16 1.15 92 588 0.0 1.00 210 392 0.1 1.06 88 

PROMIS T-Score 6-8 months 
 

516 66.20 9.28 93 211 59.90 14.12 84 0 
  

798 433 61.7 11.96 47 

Z-score across measures 9-12 
months 

 
516 -0.30 1.02 93 0 

  
295 0 

  
798 378 0.0 1.02 102 

PROMIS T-Score 9-12 months 
 

516 64.52 9.76 93 0 
  

295 0 
  

  389 59.6 13.79 91 
  

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

Remission at 3-4 months No 364 69.6 

 
86 136 66 

 
89   

  
798 297 70 

 
56 

Yes 159 30.4 

 
  70 34 

 
    

  
127 30 

 

Attrition at 3-4 months No 523 85.9 
 

609 206 69.8 
 

295   
  

798 424 88.3 
 

480 

Yes 86 14.1   89 30.2         56 11.7   

 
Appendix 2 Table 1. Continued (2). 

    Study 

Prognostic Indicator Categories PANDA REEACT RESPOND TREAD  
  N Mean SD N 

missing 
N Mean SD N 

missing 
N Mean SD N 

missing 
N Mean SD N 

missing 
Sample size at baseline   652 

  
  685 

  
  220 

  
  361 

  
  

Baseline Characteristics   
   

  
   

  
   

  
   

  

Depressive Symptom Severity   
   

  
   

  
   

  
   

  

Z-score across measures   650 -0.66 1.02 2 685 0.17 0.75 0 220 0.00 1.00 0 361 0.15 0.88 0 

PHQ-9 score   650 11.98 5.79 2 685 16.65 4.25 0 0 
  

220 0 
  

361 

BDI-II Score   652 23.90 10.25 0 0 . . 685 0 
  

220 361 32.06 9.24 0 

HADS Depression Score   0 
  

652 0 . . 685 0 
  

220 0 
  

361 

GHQ Score   0 
  

652 0 . . 685 0 
  

220 0 
  

361 

EPDS Score   0 
  

652 0 . . 685 220 17.60 3.43 0 0 
  

361 

PROMIS T-Score   652 65.62 8.40 0 685 71.96 5.27 0 0 
  

220 361 73.26 6.30 0 

Depressive Disorder Severity   
   

  
   

  
   

  
   

361 
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CIS-R Total Score   652 21.25 10.14 0 685 26.87 9.54 0 220 26.30 7.62 0 361 28.08 7.83 0 

CIS-R Depression Scales Sum Score   652 10.58 4.90 0 685 11.23 3.18 0 220 13.12 2.87 0 361 14.26 2.93 0 

CIS-R Anxiety Scales Sum Score   652 10.66 6.37 0 685 13.27 6.66 0 220 13.19 5.80 0 361 13.74 5.95 0 

Depression Duration    652 3.21 1.67 0 685 3.11 1.41 0 220 2.47 0.90 0 361 2.86 1.07 0 

Average Anxiety Duration    643 1.94 0.94 9 685 2.04 0.97 0 220 1.56 0.70 0 361 1.85 0.80 0 

Number of Comorbid Disorders   652 1.43 1.18 0 685 2.06 1.17 0 220 2.05 0.81 0 360 2.20 1.17 1 
 

  N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

Agoraphobia No 610 93.6 

 
0 601 87.7 

 
0 197 89.5 

 
0 325 90.3 

 
1 

Yes 42 6.4 
 

84 12.3 
 

23 10.5 
 

35 9.7 
 

CFS No 364 55.8 

 
0 253 36.9 

 
0 75 34.1 

 
0 104 28.8 

 
0 

Yes 288 44.2 

 

432 63.1 

 

145 65.9 

 

257 71.2 

 

GAD No 353 54.1 

 
0 268 39.1 

 
0 104 47.3 

 
0 122 33.9 

 
1 

Yes 299 45.9 
 

417 60.9 
 

116 52.7 
 

238 66.1 
 

MADD No 400 61.3 

 
0 484 70.7 

 
0 135 61.4 

 
0 275 76.2 

 
0 

Yes 252 38.7 

 

201 29.3 

 

85 38.6 

 

86 23.8 

 

OCD No 600 92 

 
0 597 87.2 

 
0 199 90.5 

 
0 311 86.1 

 
0 

Yes 52 8 
 

88 12.8 
 

21 9.5 
 

50 13.9 
 

Panic Disorder No 610 93.6 

 
0 606 88.5 

 
0 209 95 

 
0 347 96.1 

 
0 

Yes 42 6.4 

 

79 11.5 

 

11 5 

 

14 3.9 

 

Social Phobia No 584 89.6 

 
0 601 87.7 

 
0 202 91.8 

 
0 309 85.6 

 
0 

Yes 68 10.4 
 

84 12.3 
 

18 8.2 
 

52 14.4 
 

Specific Phobia No 554 85 

 
0 558 81.5 

 
0 188 85.5 

 
0 300 83.1 

 
0 

Yes 98 15 

 

127 18.5 

 

32 14.5 

 

61 16.9 

 

History of Depression No 130 19.9 

 
0 194 28.4 

 
3 111 51.4 

 
4 107 29.6 

 
0 

Yes 522 80.1 
 

488 71.6 
 

105 48.6 
 

254 70.4 
 

History of ADM treatment No 261 40 

 
0 254 37.2 

 
3 115 52.3 

 
0 137 38 

 
0 

Yes 391 60 

 

428 62.8 

 

105 47.7 

 

224 62 

 

History of Any Past Treatment No 261 40 

 
0 215 31.5 

 
3 90 40.9 

 
0 137 38 

 
0 

Yes 391 60 
 

467 68.5 
 

130 59.1 
 

224 62 
 

Social Support   N Mean SD N 
missing 

N Mean SD N 
missing 

N Mean SD N 
missing 

N Mean SD N 
missing 

Social Support Total Score   652 20.64 3.82 0 0 
  

685 0 
  

220 361 20.13 3.77 0 

Accepted   652 2.62 0.58 0 0 
  

685 0 
  

220 361 2.55 0.57 0 

Cared about   652 2.76 0.49 0 0 
  

685 0 
  

220 361 2.75 0.47 0 

Can rely on others   652 2.62 0.61 0 0 
  

685 219 2.52 0.69 1 361 2.61 0.58 0 

Can talk to others   652 2.42 0.70 0 0 
  

685 219 2.38 0.73 1 361 2.30 0.72 0 

Encouraged   652 2.58 0.60 0 0 
  

685 219 2.56 0.64 1 361 2.54 0.58 0 

Made to feel Happy   652 2.50 0.62 0 0 
  

685 0 
  

220 361 2.39 0.65 0 

Made to feel Important   652 2.50 0.66 0 0 
  

685 0 
  

220 361 2.43 0.65 0 

Made to feel Loved   652 2.65 0.55 0 0 
  

685 0 
  

220 361 2.57 0.59 0 

Life Events   
   

  
   

  
   

  
   

  

Life Events Total Score   652 1.22 1.19 0 0   685 0   220 361 1.49 1.28 0 
 

  N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 
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Arguments/Disputed No 
   

652 
   

685 
   

220 
   

361 

Yes 
            

Bereavement No 519 80 
 

0 
   

685 
   

220 300 83 
 

0 

Yes 133 20 

       
61 17 

 

Debt No 490 75 

 
0 

   
685 

   
220 210 58 

 
1 

Yes 162 25 

       
150 42 

 

Divorce No 589 90 
 

0 
   

685 
   

220 300 83 
 

0 

Yes 63 10 

 
0 

  
0 

  
61 17 

 

Illness or Injury No 272 42 

 
0 0 

  
685 0 

  
220 265 73 

 
0 

Yes 380 58 

 
0 

  
0 

  
96 27 

 

Legal Trouble/Court case No 604 93 
 

0 0 
  

685 0 
  

220 335 93 
 

0 

Yes 48 7 

 
0 

  
0 

  
26 7 

 

Lost job/Sacked No 613 94 

 
0 0 

  
685 0 

  
220 337 93 

 
0 

Yes 39 6 

 
0 

  
0 

  
24 7 

 

Victim of Crime/Assaulted No 619 95 
 

0 0 
  

685 0 
  

220 329 91 
 

0 

Yes 33 5 

 
0 

  
0 

  
32 9 

 

Socio-demographics   N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

Age   652 39.73 14.95 0 685 39.88 12.65 0 220 28.66 6.42 0 361 39.84 12.63 0 

Gender Female 384 58.9 

 
0 461 67.3 

 
0 220 100 

 
0 237 66 

 
2 

Male 268 41.1 

 

224 32.7 

 

0 0 

 

122 34 

 

Ethnicity white 579 88.8 
 

0 668 97.5 
 

0 175 79.9 
 

1 336 93.1 
 

0 

non-white 73 11.2 

 

17 2.5 

 

44 20.1 

 

25 6.9 

 

Highest Level of Educational 
Attainment 

Degree or higher 230 35.3 

 
202 253 39.2 

 
343 51 24.3 

 
144 87 24.1 

 
170 

A-level or Diplomas 220 33.7 

 

89 13.8 

 

25 11.9 

 

104 28.8 

 

GCSE 145 22.2 
 

298 46.1 
 

62 29.5 
 

102 28.3 
 

None or Other 57 8.7 

 

6 0.9 

 

72 34.3 

 

68 18.8 

 

Employment Status Employed 433 66.4 

 
0 424 61.9 

 
0 0 0 

 
0 230 63.7 

 
0 

Not seeking 
employment 146 22.4 

 

138 20.1 

 

220 100 

 

83 23 

 

Unemployed 73 11.2 

 

123 18 

 

0 0 

 

48 13.3 

 

Financial Wellbeing Doing OK financially 364 55.8 

 
0 

   
685 

   
220 115 31.9 

 
1 

Just about getting by 204 31.3 
       

124 34.4 
 

Struggling financially 84 12.9 

       
121 33.6 

 

Housing Tenancy Status Home owner 261 40 

 
0 346 50.6 

 
1 

   
220 171 47.4 

 
0 

Tenant 262 40.2 

 

236 34.5 

    
143 39.6 

 

Other 129 19.8 
 

102 14.9 
    

47 13 
 

Marital Status Married/cohabiting 255 39.1 

 
0 348 50.9 

 
1 155 71.4 

 
3 167 46.3 

 
0 

Single 296 45.4 

 

229 33.5 

 

42 19.4 

 

116 32.1 

 

No longer married 101 15.5 

 

107 15.6 

 

20 9.2 

 

78 21.6 

 

Others   
   

  
   

  
   

  
   

  

Audit PC Total Score   652 3.89 3.33 0 0 . . 685 0 
  

220 360 5.74 3.54 1 

EQ5D Cross-walked Index Score   650 0.72 0.19 2 684 0.78 0.09 1 0 
  

220 356 0.79 0.08 5 

LTC No 536 82.2 

 
0 518 75.6 

 
0 184 83.6 

 
0 275 76.2 

 
0 
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Yes 116 17.8 

 

167 24.4 

 

36 16.4 

 

86 23.8 

 

Outcome   
   

  
   

  
   

  
   

  

Z-score across measures 3-4 months   524 -0.43 0.90 128 522 -0.09 0.95 163 185 0.00 1.00 35 288 0.04 1.00 73 

PROMIS T-Score 3-4 months   527 56.94 11.05 125 522 61.20 10.61 163 0 
  

220 290 59.59 12.03 71 

Z-score across measures 6-8 months   0 
  

652 0 
  

685 0 
  

220 222 -0.08 1.02 139 

PROMIS T-Score 6-8 months   0 
  

652 0 
  

685 0 
  

220 222 57.25 13.52 139 

Z-score across measures 9-12 months   0 
  

652 481 -0.35 0.90 204 140 -0.23 1.12 80 255 -0.25 0.96 106 

PROMIS T-Score 9-12 months   0 
  

652 481 58.22 10.79 204 0 
  

220 256 54.90 14.58 105 
 

  N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

N % 
 

N 
missing 

Remission at 3-4 months No 164 31.3 

 
128 247 47.3 

 
163 81 43.8 

 
35 188 65.3 

 
73 

Yes 360 68.7 

 

275 52.7 

 

104 56.2 

 

100 34.7 

 

Attrition at 3-4 months No 528 81 

 
652 522 76.2 

 
685 185 84.1 

 
220 288 79.8 

 
361 

Yes 124 19   163 23.8   35 15.9   73 20.2   
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Appendix 3. Data Management Plan and Data Sharing Agreement agreed by all study teams 
 

DATA MANAGEMENT PLAN 

0. Proposal name  

Understanding and predicting prognosis for adults with depression 

1. Description of the data 

1.1  Type of study: Secondary data analysis of individual patient data from randomised controlled trials.  

1.2 Types of data: Patient data vary in each of the RCTs though most studies have data available on: 
diagnosis; the number and duration of previous episodes of depression; age at onset of first depressive episode; 
and social functioning. All have data on severity of depression and other affective disorder symptoms as measured 
on the CIS-R, socio-demographics, and treatment type 

1.3 Format and scale of the data: The individual patient data will include data on approximately 7,000 RCT 
participants. 

Data outputs from each of the software packages used for the analyses can be saved and/or transformed into ‘.csv’ 
format and therefore easily shared. All data including outputs from analyses will be saved and stored on UCL 
computers and backed up on the UCL server so that there are always two electronic copies.  

2. Data collection / generation 

2.1 Methodologies for data collection / generation: Data have all been collected previously and will only 
need to be collated from all sources to form the dataset described above. No new data will be collected.   

2.2 Data quality and standards: Consistency is ensured as all measures of symptom severity are extremely 
widely used and have very good validity and reliability. All of the RCTs used the Revised Clinical Interview 
Schedule (CIS-R), and other measures of depression including the Structured Clinical Interview for DSM Disorders 
(SCID), the Hamilton Rating Scale for Depression (HRSD or HAM-D), the Beck Depression Inventory Second 
Edition (BDI-II) or the Patient Health Questionnaire 9 item version (PHQ-9).  

3. Data management, documentation and curation 

3.1 Managing, storing and curating data: All data will be handled in accordance with the Data Protection Act 
1998.  All data will be pseudo-anonymised and electronically stored at UCL in password protected files on 
password protected computers at UCL. At UCL electronic files are backed up every night. 
3.2 Metadata standards and data documentation: Statistical analyses will be completed with a ‘log file’ created 
of every command entered into the statistical software and a log of the outputs for all commands. ‘Do files’ will be 
kept with all the commands used to manage and analyse the data. ‘Log files’ and ‘Do files’ can be shared as text file 
documents and the same commands can be run by other researchers to replicate my analyses. In addition academic 
publications of this research will include sufficient details in the methods sections so other researchers could replicate 
the studies. 

3.3 Data preservation strategy and standards: In accordance with the current Records Retention Schedule, 
research data are retained by UCL as sponsor for 20 years after the research has ended. The UCL Records Office 
maintains records in a safe and secure offsite location. Access to stored records is strictly controlled. The applicant 
and sponsors agree to archive study documents for 5 years from the study end. 

4. Data security and confidentiality of potentially disclosive information 

4.1 Formal information/data security standards: This project will be conducted in adherence with UCL’s 
Research Data Policy and Information Security Policy. To measure performance and improvement, UCL will use 
the international standard for records management, ISO 15489, and the Lord Chancellor’s Code of Practice on the 
management of records issued under section 46 of the Freedom of Information Act 2000 (2009).  In conducting this 
study the Sponsor, UCL and IAPT services shall comply with all laws and statutes, as amended from time to time, 
applicable to the performance of research studies with human participants including, but not limited to: The Human 
Rights Act 1998; The Data Protection Act 1998; The Freedom of Information Act 2000; The Research Governance 
Framework for Health and Social Care, issued by the UK Department of Health (Second Edition 2005) or the 
Scottish Health Department Research Governance Framework for Health and Community Care (Second Edition 
2006). The studies will also be conducted in accordance with the World Medical Association Declaration of Helsinki 
entitled 'Ethical Principles for Medical Research Involving Human Subjects' (1996 version).  
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4.2 Main risks to data security: No new data will be collected for this study therefore there is minimal risk of 
accidental breakdown of confidentiality. All data will be treated as confidential and will be stored electronically on 
password protected computers in locked rooms at UCL’s Research Department of Clinical, Educational and Health 
Psychology 

5. Data sharing and access 

 
5.1 Suitability for sharing: Yes 

5.2 Discovery by potential users of the research data:  
 
Our local data policy is to always present data in a timely fashion at national and international conferences in line 
with the MRC’s policy on data sharing and preservation. Data are discussed in detail at smaller meetings within the 
Divisions, presentations are made in academic seminars and at annual poster competitions, to allow early sharing 
of results. Studies are published as Open Access available on Europe PubMedCentral in line with UCL’s 
publications policy) in high impact peer-reviewed journals and are often discussed on widely read academic blogs 
making them accessible to a wide audience.  
Further, it is the policy of UCL that following primary use (e.g. publication) or when research data is archived for 
long term preservation, these data will be made available in the most open manner appropriate. Unless covered by 
third party contractual agreements, legislative obligations or provisions regarding ownership, UCL research data will 
be provided using a Creative Commons CC0 waiver similar to existing publishing conventions. This will ensure that 
re-used data are unambiguously identifiable and that appropriate credit and attribution is made; supported by data 
citation guidelines. 

5.3 Governance of access: I will have primary responsibility and decision making powers over allowing 
access to the data. This will be subject to governance according to publication status, consent in place, and 
identification of protectable IP. Where required I will consult with UCLB and other UCL offices in order to make 
timely informed decisions. 

5.4 The study team’s exclusive use of the data: The individual patient data dataset will be made available on 
request subject to necessary permissions from each of the individual RCT’s chief investigators or data custodians. 
Our local data policy is to share research data in a timely fashion in line with Wellcome Trust data sharing 
guidelines. Data will be presented at scientific meetings when considered robust and often well before publication; 
data will also be published as soon as appropriate.  

5.5 Restrictions or delays to sharing, with planned actions to limit such restrictions:  
All study data will be pseudo-anonymised and so will not restrict data sharing.  
5.6 Regulation of responsibilities of users: None of the collaborators will require access to the data 
gathered for these studies. Should this situation change all external users will be required to handle the data in a 
responsible manner, respecting consents involved and data management policy recommendations, including those 
of the Wellcome Trust. 

6. Responsibilities 

UCL’s Provost and Council have overall responsibility for records management. Operational responsibility is 
delegated to the Records Manager, who is responsible for developing records management procedures, advising 
on good practice and promoting compliance with this Policy. UCL advocate a data lifecycle approach to data 
management. All members of staff are responsible for ensuring that their work is documented appropriately and that 
the records which they create or receive are managed correctly. They also have a responsibility to know what 
information they hold and where it is held. As the fellowship holder I will be responsible for data management, meta-
data creation and both data security and data quality assurance, supported in these responsibilities by the sponsors 
and UCL Information Services Department who are responsible for ensuring all electronic files are backed-up on 
UCL’s secure data servers.   

7. Relevant institutional, departmental or study policies on data sharing and data security 

Policy URL or Reference 

Data 
Manage
ment 
Policy & 
Procedur
es 

http://www.ucl.ac.uk/isd/services/research-it/documents/uclresearchdatapolicy.pdf 

http://www.ucl.ac.uk/jro/standingoperatingprocedures/documents/FINAL_Guide_on_Data_management
_version_July_2009_revised_22.2.2010.pdf 

Data 
Protectio
n Policy 

https://www.ucl.ac.uk/informationsecurity/policy/public-policy/Data_protection_policy_ISC_20110215 

http://www.ucl.ac.uk/isd/services/research-it/documents/uclresearchdatapolicy.pdf
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Researc
h Data 
Policy 

http://www.ucl.ac.uk/isd/services/research-it/documents/uclresearchdatapolicy.pdf 

Data 
Sharing 
Policy 

http://www.mrc.ac.uk/research/research-policy-ethics/data-sharing/policy/ 

Publicati
on Policy 

http://www.ucl.ac.uk/library/open-access/publications-policy 

Institutio
nal 
Informati
on 
Security 
Policy 

https://www.ucl.ac.uk/informationsecurity/policy 

8. Author of this Data Management Plan (Name) and, if different to that of the Principal Investigator, their 
telephone & email contact details 

Dr Joshua EJ Buckman 

 
 

Example of Signed Data Sharing Agreement 
 
 
 
 
 

http://www.mrc.ac.uk/research/research-policy-ethics/data-sharing/policy/
http://www.ucl.ac.uk/library/open-access/publications-policy
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Appendix 4. Ethical approval and Trial Registration details 
 
Table 1. Ethical approval and Trial Registration details of the studies included in the Dep-GP IPD database 

Study Ethical Approvals Trial Registration details 

AHEAD South West Multicentre Ethics Committee and ethics committees covering Hampshire, 
East Dorset, Wiltshire, West Sussex and South West Surrey 

ISRCTN14453847; 
https://doi.org/10.1186/ISRCTN14453847 

CADET Granted by NHS Health Research Authority & NRES Committee South West 
(NRES/07/H1208/60) 

ISRCTN32829227; 
https://doi.org/10.1186/ISRCTN32829227 

COBALT Approvals were granted by West Midlands Research Ethics Committee (NRES/07/H1208/60) and research governance approval 
was obtained from the local Primary Care Trusts/Health Boards 

ISRCTN38231611; 
https://doi.org/10.1186/ISRCTN38231611 

GENPOD Approvals granted by South West Research Ethics Committee (MREC 02/6/076) and research governance approval was granted 
by Bristol, Manchester and Newcastle Primary Care NHS Trusts. 

ISRCTN31345163; 
https://doi.org/10.1186/ISRCTN31345163 

HEALTHLINES Approval was granted by the National Research Ethics Service Committee South West–Frenchay (Reference 12/SW/0009) ISRCTN14172341; 
https://doi.org/10.1186/ISRCTN14172341 

IPCRESS Approval granted by Royal Free and Hampstead Research Ethics Committee, reference number 05/Q0501/18 ISRCTN45444578; 
https://doi.org/10.1186/ISRCTN45444578 

ITAS Bro Taf Health Authority and United Bristol Healthcare Trust Local Research Ethics Committee ISRCTN57116180; 
https://doi.org/10.1186/ISRCTN57116180 

MIR Approvals were granted by South East Wales Research Ethics Committee Panel C (ref: 12/WA/0353); Bristol Clinical 
Commissioning Group (CCG), and other CCGs provided research governance assurance. 

ISRCTN06653773; 
https://doi.org/10.1186/ISRCTN06653773 

PANDA Ethical approval was granted by Bristol Research Ethics Committee Centre (12/SW/0267). ISRCTN84544741; 
https://doi.org/10.1186/ISRCTN84544741 

REEACT Approval was granted by Leeds (East) research ethics committee (08/H1306/77). ISRCTN91947481; 
https://doi.org/10.1186/ISRCTN91947481 

RESPOND Approvals were granted by the Scotland A Multi-centre Research Ethics Committee (MREC; reference number MREC/03/0/127) 
and site-specific approval was obtained from 10 relevant local ethics committees and 10 primary care trusts (PCTs) 

ISRCTN16479417; 
https://doi.org/10.1186/ISRCTN16479417 

TREAD Approvals were granted by West Midlands multicentre research ethics committee (MREC 05/MRE07/42), and research 
governance approval was given by the relevant local National Health Service primary care trusts 

ISRCTN16900744; 
https://doi.org/10.1186/ISRCTN16900744 
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Appendix 5. Results from Sensitivity Analyses using the Multidimensional IRT 
conversion of BDI-II and PHQ-9 scores to the PROMIS T-score at 3-4 months post-
baseline 

Results from Chapter 4 for Social Support  
  
Appendix 5 Table 1. Associations of Social Support with prognosis at 3-4 months 
post-baseline using the multidimensional IRT conversion to the PROMIS T-score as 
the outcome, adjusted for treatment, ‘disorder severity’ and covariates. 

  Sensitivity Analysis 

Social Support 
Domain 

MIRT PROMIS T-Score at 3-4 months 

 Mean difference 
(95%CI) 

I2 

Total Score -4.43(-7.18 to -1.68) 0 

Accepted  -3.67(-5.85 to -1.50) 0 

Cared about -4.03(-6.72 to -1.33) 0 

Made to feel happy -2.18(-4.14 to -0.22) 0 

Made to feel important -0.96(-2.94 to 1.01) 0 

Made to feel loved -2.46(-4.66 to -0.26) 0 

Can rely on others -2.53(-4.62 to -0.45) 0 
Supported or 
Encouraged -3.53(-5.60 to -1.45) 0 

Can talk to others -2.32(-4.29 to -0.34) 18 

Note: Total score is scaled 8-24 and unless otherwise stated, 
estimates are per one-point increase; individual items are scored 1-
3 and estimates are per 1-point increase. All models adjusted for 
random allocation in each study, depressive symptom severity, 
average anxiety duration, depression duration, panic disorder, and 
a history of antidepressant treatment, gender, age, marital status, 
and employment status †Only available for 5 studies, excludes 
COBALT 
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Results from Chapter 5 for Life events, socio-demographics and long-term health condition 
status  
  
Appendix 5 Table 2. Associations of life events, socio-demographics, and long-term 
health condition status with prognosis at 3-4 months post-baseline using the 
multidimensional IRT conversion to the PROMIS T-score as the outcome, adjusted 
for treatment, ‘disorder severity’ and covariates. 
 

Prognostic Factors Sensitivity Analysis  

Type Prognostic Indicator MIRT PROMIS T-Score 

Life events 

 Mean Difference 
(95%CI) 

I2 

Life events total score 0.36(-0.17 to 0.89) 46.91 

Any life events 0.92(-0.48 to 2.32) 54.00 

Two plus life events 0.67(-0.58 to 1.93) 45.00 

Arguments 0.45(-0.60 to 1.49) 0.00 

Bereavement -0.19(-1.39 to 1.01) 23.28 

Debt 1.27(-0.32 to 2.86) 61.89 

Divorce 1.00(-0.92 to 2.92) 33.19 

Victim of violent 
crime/assault 

1.26(-0.58 to 3.11) 17.01 

Illness or Injury -0.16(-1.10 to 0.78) 0.00 

Legal troubles -0.70(-2.35 to 0.94) 9.65 

Sacked/Lost job -0.44(-2.18 to 1.30) 0.00 

Socio-demographics 

Age⸷  0.01(-0.06 to 0.07) 73.17 

Gender⸷  0.62(-0.47 to 1.70) 27.18 

Ethnicity 1.81(-0.18 to 3.80) 0.00 

Marital Status 0.82(0.27 to 1.37) 6.03 

Employment Status 1.44(0.62 to 2.25) 43.49 

Financial Wellbeing 0.64(0.07 to 1.21) 0.00 

Housing Status 1.33(0.52 to 2.14) 0.00 

Highest level of 
Educational 
Attainment 

0.07(-0.38 to 0.53) 0.00 

Long-term health condition 
status 

 1.29(0.07 to 2.52) 7.00 

Note: Total score is scaled 0-8 and unless otherwise stated, estimates are per one-point 
increase; individual items are scored 0-1 and estimates are per 1-point increase.  

All models are adjusted for allocated treatment, gender, age; depressive symptom severity, 
average anxiety duration, depression duration, and history of treatment with antidepressants; 
⸷  not adjusted for itself 

 


