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Aims. There is convincing evidence that lower socioeconomic position is associated with increased risk of mental dis-
orders. However, the mechanisms involved are not well understood. This study aims to elucidate the causal pathways
between socioeconomic position and depression symptoms in South African adults. Two possible causal theories are
examined: social causation, which suggests that poor socioeconomic conditions cause mental ill health; and social
drift, which suggests that those with poor mental health are more likely to drift into poor socioeconomic circumstances.

Methods. The study used longitudinal and cross-sectional observational data on 3904 adults, from a randomised trial
carried out in 38 primary health care clinics between 2011 and 2012. Structural equation models and counterfactual
mediation analyses were used to examine causal pathways in two directions. First, we examined social causation path-
ways, with language (a proxy for racial or ethnic category) being treated as an exposure, while education, unemploy-
ment, income and depression were treated as sequential mediators and outcomes. Second, social drift was explored with
depression treated as a potential influence on health-related quality of life, job loss and, finally, income.

Results. The results suggest that the effects of language on depression at baseline, and on changes in depression during
follow-up, were mediated through education and income but not through unemployment. Adverse effects of
unemployment and job loss on depression appeared to be mostly mediated through income. The effect of depression
on decreasing income appeared to be mediated by job loss.

Conclusions. These results suggest that both social causation and social selection processes operate concurrently. This
raises the possibility that people could get trapped in a vicious cycle in which poor socioeconomic conditions lead to
depression, which, in turn, can cause further damage to their economic prospects. This study also suggests that modi-
fiable factors such as income, employment and treatable depression are suitable targets for intervention in the short to
medium term, while in the longer term reducing inequalities in education will be necessary to address the deeply
entrenched inequalities in South Africa.
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Background

South Africa has a history of deeply entrenched social
and economic inequalities resulting from racist policies.
Under apartheid, the population was divided into four
racial categories: black (comprising 80.2%of the popula-
tion in 2014), mixed race or ‘coloured’ (8.8%), white
(8.4%) and Indian/Asian (2.5%) (Statistics South

Africa, 2014). The racial discrimination of the apartheid
era resulted in huge social, economic, educational and
health inequalities (Ataguba et al. 2011; Tregenna &
Tsela, 2012). While the end of official apartheid in 1994
brought many changes in power and civil rights, socio-
economic inequalities have persisted between and
within racial groups in terms of education, employment,
income and health; in some cases they have even
widened (Leibbrandt et al. 2010, 2012; Benatar, 2013;
Mayosi & Benatar, 2014). For example, between 1993
and 2011, South Africa’s GINI coefficient (a measure
of income inequality) actually increased from 59.3 to
63.4 (World Bank, 2016).
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Poor mental health is increasingly recognised as a
major global health challenge and has been high-
lighted by the World Health Organization as an issue
affecting development in low- and middle-income
countries such as South Africa (Funk et al. 2012). The
Global Burden of Disease Study 2013 showed that
mental and substance use disorders are the leading
cause of years lived with disability worldwide (Vos
et al. 2015). Although they account for relatively few
deaths, they are also the fifth largest cause of
disability-adjusted life years (DALYs) lost, accounting
for 7.4% of DALYs globally (Whiteford et al. 2013).
The biggest contributor within this is depressive disor-
ders, which account for 40.5% of DALYs lost due to
mental and substance misuse disorders. In South
Africa too, mental health disorders are a significant
public health problem. The South African Stress and
Health Study found a lifetime prevalence of 30.3%
for mental or substance misuse disorders with a
12-month prevalence of 17% (Herman et al. 2009). In
line with studies elsewhere, major depressive episodes
were significantly more common in women and in
those with a low level of education (Patel et al. 1999;
Lund et al. 2010).

There is convincing evidence internationally that
lower socioeconomic position (SEP) is associated
with increased risk of mental disorders (Patel &
Kleinman, 2003; Lund et al. 2011; Hudson et al. 2012)
though the mechanisms involved are much less clear
(Patel et al. 2010). Two main causal theories have
been suggested. The social causation theory claims
that poor socioeconomic conditions (e.g., poverty,
lack of education and unemployment) cause mental
ill health. The social drift (or social selection) theory
claims that causality operates in the opposite direction:
those with poor mental health are more likely to drift
into poorer socioeconomic circumstances, for example,
by becoming unemployed or spending more on health
care (Hudson, 2005). Previous research suggests that
social causation may be more important for conditions
such as depression, while social selection or drift may
apply more to schizophrenia and intellectual disabil-
ities (Dohrenwend et al. 1992).

Studies in this field are often hampered by a lack of
longitudinal data, making it difficult to determine the
direction of causality (Lund et al. 2011). Moreover,
few studies have investigated complex causal path-
ways, including how effects of certain socioeconomic
factors are indirectly mediated through other factors.
Two distinct, though related, methodological
approaches have been applied to the study of medi-
ation within the social sciences and epidemiology.
The first is based on structural equation models
(SEMs) and includes path analysis (Wright, 1934;
Bollen, 1987). More recently, causal inference methods,

which use a counterfactual approach have been devel-
oped (Pearl, 2001).

This study examines both social causation and social
drift processes using longitudinal data from a rando-
mised trial among South African adults with diabetes,
hypertension or chronic respiratory disease. We previ-
ously found evidence for social causation and social
drift showing that lower education and income, and
receiving a welfare grant, independently predicted
higher depression scores, and that higher depression
scores independently predicted subsequent unemploy-
ment (Folb et al. 2015a). That study did not investigate
the causal pathways, which link the different compo-
nents of socioeconomic disadvantage. Here we use
both SEM and the causal inference approaches to
mediation analysis to do so.

Methods

Study design and setting

This is an observational cohort study using data from a
cluster randomised controlled trial (RCT). The study
uses baseline data collected in 2011 and follow-up
data collected 14 months later. The RCT evaluated
the effectiveness of a training programme for primary
care workers (Primary Care 101) in improving the
quality of care for patients with certain chronic dis-
eases: hypertension, diabetes, chronic respiratory dis-
ease and depression (Folb et al. 2015b). The trial was
conducted at 38 clinics in the Western Cape of South
Africa and randomisation occurred at clinic level.
The main results of the trial found no effect of the
intervention on the detection of depression by primary
care providers (Fairall et al. 2016).

The Eden and Overberg districts of the Western
Cape, where the trial was carried out, are socio-
economically deprived areas with high rates of
unemployment (Statistics South Africa, 2011). In
2011, 22.5% and 17.0% of adults were unemployed in
Eden and Overberg, respectively. The study was car-
ried out in public sector primary health care clinics
where care is primarily nurse-led with limited doctor
support.

Study population and data collection

The study population comprised adults aged 18 years
or older who attended any of the 38 clinics in the trial,
and who had hypertension, diabetes or chronic
respiratory disease. They were defined as having
hypertension or diabetes if they reported being on
medication for these conditions, and to have chronic
respiratory disease if they had symptoms of chronic
respiratory disease, or reported being on medication
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for chronic respiratory disease and had no current or
recent treatment for tuberculosis. For the present
study, participants with depression but without hyper-
tension, diabetes or chronic respiratory disease were
excluded because they were a small and atypical sub-
group. Sampling was done by inviting consecutive
participants attending each clinic until the required
sample size for each clinic was reached. Data were col-
lected through interviewer-administered electronic
questionnaires offered in the three languages most
widely spoken in the study area – Afrikaans, English
and Xhosa.

Measures

Symptoms of depression were measured using the
10-item Center for Epidemiologic Studies Depression
Scale (CESD-10) (Andresen et al. 1994), which is a shor-
tened version of the original 20-item scale (Radloff,
1977). The scale has been validated for use cross-
culturally including in South Africa (Pretorius, 1991;
Myer et al. 2008a; Zhang et al. 2012; Baron et al.
2017). Scores range from 0 (least depressed) to 30
(most depressed). In our analysis, where CESD-10
was used as an exposure variable, total scores were
divided by 10 to show the effect of a 10-point differ-
ence in depression score on outcomes.

Language was recorded based on the language in
which participants chose to conduct the questionnaire.
Language is used here as a proxy for racial or ethnic
category. In the 2011 census, 49% of the Western
Cape province’s population was ‘coloured’ or mixed
race, 32% was black and 16% was white (Statistics
South Africa, 2012). Assuming that the language distri-
bution within each ethnic group was the same as in the
national population then, in the Western Cape, of
Xhosa speakers 100% were black; of Afrikaans speak-
ers 50% were coloured, 40% were white and 9% were
black; and of English speakers 44% were white, 31%
were black and 26% were coloured.

Participants’ highest level of education was
recorded and categorised into ‘secondary or more’ v.
‘less than secondary’, which included those with no
schooling at all. Total monthly income was measured
based on self-reports of individual income and
included all income from wages and social welfare
grants, including pensions. It is reported in thousands
of Rand, with 1000 Rand equivalent to US$144 in 2011.
Employment status was dichotomised into employed/
not looking for a job and unemployed. The EuroQol 5
Dimension Scale (EQ-5D) was used as a measure of
health-related quality of life (The EuroQol Group,
1990). EQ-5D measures the effect of ill health on mobil-
ity, self-care, usual activities, pain or discomfort, and
mood. Official translations for all three languages

were used in the trial. The validity of the EQ-5D has
previously been demonstrated in the South African
primary care setting (Bachmann et al. 2009).

We measured and adjusted for several variables that
might have confounded the associations between
depression and socioeconomic indicators, as stated
below. These variables included arm (i.e., whether par-
ticipants were in the intervention or control arm of the
study), and use of antidepressant medication (tricyclic
antidepressants at antidepressant dosages or fluoxet-
ine) (Department of Health, 2014). Data on psychiatric
morbidities other than depression were not collected.

Theoretical models and statistical analysis

Statistical models were used to examine both social
causation and social drift mechanisms. Generalised
structural equation modelling (in the form of path ana-
lysis) was used to test the validity of theoretically
informed causal models. The models are shown as
Figs 1–3. These figures are directed acyclic graphs
(Glymour, 2006), but with additional confounders not
shown. The temporal and causal order of language, edu-
cation, employment and income, respectively, follows a
logical sequence in this adult population. Language is
logically the first socioeconomic indicator, being learned
at an early age and, as a proxy for racial category, influ-
encing subsequent discriminationunder apartheid (90%
of the sample had experienced more than 20 years of
official apartheid). That discrimination then influenced
educational opportunities, which went on to influence
their employment, which in turn influenced income.
Language and education were practically irreversible
in this population. However, further down the causal
pathway, it is plausible that causal relationships
between depression, unemployment and income could
be bidirectional.

We constructed three structural equation path mod-
els (SEMs) (described below), each comprising a series
of multiple regression models, with linear regression
models for continuous outcomes (income, CESD-10
score) and logistic regression models for binary out-
comes (language, education, unemployment).
Generalised SEM analysis was carried out using the
‘gsem’ command in STATA 14. While conventional
SEMs can only be used with continuous outcome vari-
ables, generalised SEMs allowed the inclusion of binary
mediators and outcomes. Global goodness of fit for each
SEM was assessed by Akaike Information Criterion
(AIC), with lower numbers indicating better fitting
models (Schermelleh-Engel et al. 2003), χ2 tests and
McFadden’s pseudo R2. Each of these compared a full
SEM, with all covariates, with the equivalent null
model with no covariates (i.e., only estimating regres-
sion intercepts). The χ2 P values were estimated with
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likelihood ratio tests. McFadden’s pseudo R2 was
estimated as

R2
McFadden = 1− (ln(Lfull))/(ln(Lnull)),

where ln(Lfull) is the natural log likelihood of the full
model and ln(Lnull) is the natural log likelihood of the
null model (McFadden, 1974).

All regression models were adjusted for variables
that were potential confounders, or part of the trial
design and sampling method, but not of interest in
the present study: age, sex, diabetes, hypertension,
chronic respiratory disease, antidepressant treatment
and, for longitudinal analyses, trial arm. All of these
variables were included in every regression model
making up each SEM. Regression coefficients and
P values for these variables have been omitted from
the tables and figures of results, which report only
on the putative causal variables of interest.

As a sensitivity analysis, we repeated the analyses,
omitting antidepressant treatment as a covariate,

which made little difference to the results. We did
not construct latent variables because we were inter-
ested in each of the socioeconomic factors and not in
an underlying construct such as poverty.

The first SEM (Fig. 1) used cross-sectional baseline
data to model the sequence of socioeconomic paths
leading up to the baseline CESD-10 score. These incre-
mentally modelled the socioeconomic predictors of
secondary or higher education, unemployment,
income and depression, in that order. The coefficients
estimate the controlled direct effects of each variable
on the respective outcome, that is, effects that are not
mediated through or confounded by covariates.

The second SEM (Fig. 2) used longitudinal data to
model changes in employment, income and depres-
sion, leading up to changes in CESD-10 score. To
model changes, we used change scores (i.e., follow-up
minus baseline values) as outcomes and mediators,
instead of using analysis of covariance with baseline
adjustment of follow-up measures. This was done to

Fig. 1. Socioeconomic pathways between language, mediators and depression score at baseline (adjusted for: age, sex, diabetes,
chronic respiratory disease, hypertension, depression treatment. *P < 0.05).

Fig. 2. Socioeconomic pathways between language, mediators and change in depression score at follow-up (model adjusted for:
age, sex, hypertension, diabetes, chronic respiratory disease, depression treatment and trial arm. *P < 0.05).
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avoid bias due to overadjustment for baseline values
when both baseline and follow-up values are mea-
sured with error (Glymour, 2006).

The third SEM (Fig. 3) modelled the effects of
CESD-10 scores at baseline on subsequent changes in
employment, health-related quality of life and income.
Again, change scores were used for quality of life and
income.

We carried out mediation analyses to disaggregate
the effects of each socioeconomic variable on depres-
sion into indirect effects (mediated through other
socioeconomic variables) and direct (unmediated)
effects. The SEM regression coefficients for each socio-
economic variable (Figs 1–3 and Tables 2–4) are con-
trolled direct effects, which are not mediated but are
‘controlled’ for the other covariates in each regression
model. We used the Stata package ‘medeff’ (Hicks &
Tingley, 2011).

Medeff employs a counterfactual approach to esti-
mate natural direct and indirect effects (Hicks &
Tingley, 2011). The natural indirect effect is the change
in the potential outcome, which would be expected
when the value of the mediator is changed from
exposed to unexposed, while holding the exposure
constant. The sum of the natural direct and indirect
effects of an exposure is the total effect of that exposure
(Robins & Greenland, 1992; Pearl, 2001).

Results

Table 1 shows the characteristics of the cohort.
Participants were mostly older adults (mean age
53.1), and female (73.1%). Of these, 82.7% had hyper-
tension, 47.2% diabetes, 29.6% had chronic respiratory
disease and 52.5% had two or more of these condi-
tions. At baseline, 15.9% of participants were
unemployed and looking for work. A total of 8.2%
lost their job between baseline and follow-up. At base-
line, 40.3% of participants had CESD-10 scores of 12 or
more, indicating symptoms of depression (Baron et al.

2017). Baseline depression scores and income were
lower in Xhosa speakers than in English or Afrikaans
speakers.

Figure 1 and Table 2 show results of the social caus-
ation SEM analysis using baseline data. Xhosa and
English were both associated with education and
higher unemployment, and English was associated
with higher income independently of education and
employment. Higher income and education were
both independently associated with less depression
but language was not. This implies that the effects of
language on depression were mediated through edu-
cation and income.

Results from the longitudinal SEM analysis of social
causation are shown in Fig. 2 and Table 3. This includes
follow-up data gathered 1 year after the baseline, pro-
viding estimates of changes in income, loss of job and
changes in depression score. A similar pattern of asso-
ciations as in the baseline model was evident.
However, the longitudinal analysis shows direct asso-
ciations between language and changes in depression
score. Although depression scores fell in all language
groups between baseline and follow-up (Table 1), this
fall was significantly less pronounced in English and
Xhosa speakers compared with Afrikaans speakers.

The final SEM (Fig. 3 and Table 4) represents social
selection and shows that depression at baseline was
associated with subsequent job loss and with changes
in EQ-5D. Depression at baseline was also independ-
ently associated with higher total income at follow-up
(i.e., the direct effect was positive). However, job loss
was associated with more decrease in total income.
Some of the total effect of depression on total income
was thus mediated through job loss and this mediated
pathway worked in the opposite direction to the direct
effect, with the result that those with higher depression
at baseline had lower total income at follow-up.

Results of mediation analyses which found statistic-
ally significant indirect effects are shown in Table 5.
This suggests that some of the effect of language
group on depression was mediated through education

Fig. 3. Socioecon pathways between baseline depression and change in income at follow-up (model adjusted for confounders:
age, sex, Xhosa, English, hypertension, diabetes, chronic respiratory disease, depression treatment and trial arm. *P < 0.05).
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and income, and some of the effect of unemployment
on depression was mediated through income. The
association between depression at baseline and change
in income at follow-up was partly mediated through
job loss, suggesting that depression leads to job loss,
which reduces income.

Discussion

This paper builds on previous analysis of the associa-
tions between indicators of SEP and depression in
South Africa (Folb et al. 2015a) by improving under-
standing of some of the complex causal pathways
involved. The SEMs show how the different compo-
nents of SEP influence each other and go on to influ-
ence depression, and how depression also influences
employment and income. The SEM results largely vali-
dated the postulated causal pathways and the medi-
ation analysis complemented this by showing how
the effects of some socioeconomic factors are mediated
through others.

Previous studies have considered mediation of the
association between SEP and mental health. For

example, Hudson (2005) used SEMs to examine path-
ways between SEP and mental illness in patients hos-
pitalised for acute psychiatric illness (Hudson, 2005).
This found some evidence, consistent with social caus-
ation, that the association between SEP and mental ill-
ness was mediated by ‘economic stress’.

Similarly, a number of studies have considered psy-
chological factors as mediators of the relationship
between SEP and mental health outcomes. For
example, in a US study, Alang (2014) considered racial
differences in the association between socioeconomic
factors (income and education) and psychological dis-
tress, finding that ‘mastery’ (personal control) and self-
esteem mediated the association. These results are in
accord with studies from Canada (Gadalla, 2009) and
South Africa (Myer et al. 2008b), which used composite
measures of SEP to show that factors such as ‘mastery’
and recent traumatic events mediate the association
between SEP and psychological distress.

Other studies have looked for evidence of social
drift by examining the association between mental
health and socioeconomic attainment at different
points in the life course. For example, Slominski et al.

Table 1. Characteristics of participants, CESD-10 scores and incomea

CESD-10 score Total income (R1000s)

Characteristicsb Baseline Follow-up Change Baseline Follow-up Change
n (%) Mean (S.D.) Mean (S.D.) Mean (S.D.) Mean (S.D.) Mean (S.D.) Mean (S.D.)

Language
Afrikaans 3271 (83.8) 10.2 (6.5) 7.1 (6.1) −3.1 (7.1) 1.1 (1.1) 1.3 (1.2) 0.2 (1.2)
Xhosa 294 (7.5) 9.7 (5.5) 9.4 (4.5) −0.8 (5.4) 0.9 (1.1) 1.1 (1.1) 0.2 (1.1)
English 339 (8.7) 10.1 (5.0) 8.8 (6.6) −1.2 (6.9) 1.2 (2.1) 1.3 (1.3) 0.02 (2.0)

Education
Secondary school or higher 1905 (48.8) 10.6 (6.2) 8.0 (6.2) −2.7 (7.3) 1.0 (0.8) 1.2 (0.9) 0.2 (0.9)
Primary or none 1632 (41.8) 9.7 (6.5) 6.7 (5.8) −3 (6.7) 1.2 (1.6) 1.5 (1.5) 0.2 (1.6)
Unknown 367 (9.4) 10.0 (6.4) – – 1.1 (1.3) – –

Employment
Employed/not looking for a job 3282 (84.1) 10.0 (6.3) 7.2 (6.0) −2.9 (7.0) 1.2 (1.3) 1.4 (1.2) 0.1 (1.3)
Unemployed 622 (15.9) 11.0 (6.4) 8.5 (6.1) −2.6 (7.2) 0.3 (0.5) 0.9 (1.1) 0.6 (1.1)

Lost job between baseline and follow-up
No 3585 (91.8) 10.1 (6.3) 7.3 (6.0) −2.9 (7.0) 1.1 (1.2) 1.4 (1.3) 0.3 (1.3)
Yes 319 (8.2) 11.3 (6.4) 8.8 (6.6) −2.5 (7.0) 1.0 (1.0) 0.6 (0.6) −0.4 (1.1)

Age, mean (S.D.) 53.1 (12.8)
Sex
Female 2854 (73.1) 10.6 (6.3) 7.8 (6.1) −2.8 (7.1) 1.0 (0.9) 1.2 (1.1) 0.2 (1.0)
Male 1050 (26.9) 9.0 (6.2) 6.1 (5.6) −2.8 (6.9) 1.4 (1.8) 1.6 (1.6) 0.2 (1.8)

Hypertension 3227 (82.7) 10.0 (6.3) 7.2 (5.9) −2.9 (7.0) 1.1 (1.1) 1.3 (1.2) 0.2 (1.2)
Diabetes 1842 (47.2) 9.3 (6.0) 6.8 (5.8) −2.5 (6.6) 1.2 (1.2) 1.3 (1.2) 0.2 (1.1)
Chronic respiratory disease 1157 (29.6) 12.2 (6.4) 9.1 (6.6) −3.1 (7.6) 1.0 (1.3) 1.3 (1.1) 0.3 (1.3)
All participants 3904 (100.0) 10.2 (6.3) 7.4 (6.1) −2.8 (7.0) 1.1 (1.2) 1.3 (1.2) 0.2 (1.3)

aFor P values, refer to Folb et al. (2015b).
bNumber and percentages of column totals except for age.
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(2011) and Sweeting et al. (2016) show that mental
health in adolescence predicts SEP in adulthood in
the USA and the UK, respectively. However, we
could find no previous studies that examined causal
pathways between SEP and depression using different
components of SEP as potential mediators. This study
is also original in that it examines both social causation
and social drift using longitudinal data from a
middle-income country with large socioeconomic
disparities.

We have confirmed, in longitudinal analysis, that
both social causation and social selection are likely to
operate at the same time. Previously it was thought
that social selection might be less important for condi-
tions such as depression (Dohrenwend et al. 1992).
However, we found evidence that depression was
associated with reduced income, which was partly
mediated though job loss, confirming the presence of
social selection.

Through the use of mediation analysis, we found
evidence of statistically significant indirect effects.
For example, large proportions of the effects of
unemployment on depression at baseline and at
follow-up were mediated through effects of unemploy-
ment and job loss on income. Furthermore, some of the

effect of baseline depression on change in income was
mediated through job loss. The directions of all these
indirect effects were as predicted, further validating
the postulated social causation and social drift
pathways.

Few interventions have proved to be successful in
breaking the cycle of poverty and poor mental health,
although there is some evidence that conditional cash
transfers can be effective, and that some mental health
interventions carry economic benefits for individuals
and households (Lund et al. 2011). This is consistent
with our finding that increased income is independently
associated with decreased depression. Effective mental
health care could also help as we found that depression
was associated with subsequent reduced income,
mediated by job loss and it is likely thatmuchmental ill-
ness is currently untreated in this population. By
improving our understanding of the causal pathways
that link socioeconomic deprivation and depression, it
should be possible to design more effective interven-
tions focussed on modifiable risk factors. In the short
term, factors such as income and employment aremodi-
fiable, while in the long term, inequalities in education
need to be addressed if socioeconomic inequalities in
depression are to be fully overcome.

Table 2. Socioeconomic pathways between language, mediators
and depression score at baseline: structural equation model

βa (95% CI) P

Outcome: depression score (baseline)
English 0.11 (−0.61 to 0.83) 0.77
Xhosa −0.20 (−1.01 to 0.60) 0.62
Total income (baseline) −0.29 (−0.46 to −0.12) 0.001
Education (high v. low) −1.18 (−1.60 to −0.75) <0.001
Unemployed/not looking
for a job v. employed

0.36 (−0.25 to 0.97) 0.25

Outcome: income (baseline)
English 0.14 (−0.002 to 0.28) 0.05
Xhosa 0.09 (−0.06 to 0.25) 0.24
Education (high v. low) 0.24 (0.15 to 0.32) 0.001
Unemployed (baseline) −0.99 (−1.10 to −0.88) <0.001

Outcome: unemployment (baseline)
English 0.40 (0.07 to 0.73) 0.02
Xhosa 1.50 (1.19 to 1.80) <0.001
Education (high v. low) 0.05 (−0.16 to 0.27) 0.62

Outcome: education (high v. low)
English 0.38 (0.12 to 0.63) 0.004
Xhosa −0.26 (−0.55 to 0.03) 0.08

aAlso adjusted for: age sex, hypertension, diabetes and
chronic respiratory disease.
Akaike Information Criterion (AIC) for full model = 41 620
[degrees of freedom (df) = 20]; AIC for null model = 42 129
(df = 6); χ2 P < 0.0001; pseudo R2 = 0.013.

Table 3. Socioeconomic pathways between language, mediators
and change in depression score at follow-up: structural equation
modela

βa (95% CI) P

Outcome: depression score change
English 1.90 (1.06 to 2.74) <0.001
Xhosa 2.25 (1.33 to 3.17) <0.001
Income change −0.26 (−0.44 to −0.07) 0.01
Job loss −0.03 (−0.85 to 0.80) 0.95
Education (high v. low) −0.53 (−1.02 to −0.04) 0.03

Outcome: income change
English −0.17 (−0.32 to −0.02) 0.03
Xhosa −0.06 (−0.23 to 0.10) 0.46
Education (high v. low) 0.04 (−0.05 to 0.13) 0.38
Job loss −0.69 (−0.84 to −0.54) <0.001

Outcome: job loss
English 0.88 (0.54 to 1.22) <0.001
Xhosa 0.16 (−0.29 to 0.60) 0.48
Education (high v. low) −0.07 (−0.32 to 0.19) 0.60

Outcome: education (high v. low)
English 0.37 (0.12 to 0.63) 0.01
Xhosa −0.26 (−0.55 to 0.03) 0.08

aModel adjusted for: age, sex, hypertension, diabetes and
chronic respiratory disease and trial arm.
Akaike Information Criterion (AIC) for full model = 41 442
(df = 48); AIC for null model = 42 112 (df = 6); χ2 P <0.0001;
pseudo R2 = 0.016.
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This study used a large sample with detailed,
individual-level clinical measures. It also included lon-
gitudinal data, making inferences about the direction
of causal relations more plausible. Nevertheless, there
were some limitations. First, SEMs do not prove causal
associations but allow us to test theoretical models to
examine how well they describe observed data. For
this reason, we only tested theoretically-informed
models. Second, the study population is not represen-
tative of the national population in terms of age, race,
SEP or general health though this does not invalidate
the study of a socioeconomically heterogeneous popu-
lation of adults receiving care for chronic conditions.
This study is about depression in people being treated
for chronic illnesses, and it cannot be assumed that
these results are generalisable to other population
groups in South Africa.

Third, we used language as a proxy for racial cat-
egory, which would not be correct for all participants.
As stated in the Methods section, there is substantial
racial heterogeneity within Afrikaans and especially
English speakers, although Xhosa language is specific
to black people. Choice of questionnaire language
may be different from participants’ home language
and, in some cases, may have been determined by
the interviewer’s preference rather than the intervie-
wees’. Moreover, follow-up was carried out over a
relatively short period (14 months), which was not
ideal for demonstrating longitudinal changes in socio-
economic conditions which often change over a period
of many years. This, however, is likely to make our
results conservative as stronger associations might
have emerged over a longer period of follow-up.

Finally, the mediation techniques we used allowed
for the assessment of indirect effects through only
one intermediate variable at a time, whereas our
SEMs assumed up to three linked mediators on the
same causal pathways. This raises the potential for
confounding of direct and indirect effects by post-
exposure mediators. Statistical methods, based on the
counterfactual approach, are being developed to
avoid such biases (VanderWeele & Vansteelandt,
2014). However, the results of our mediation models
must be interpreted with caution, bearing in mind
that some of the indirect effects mediated through
one variable might also have been partly mediated
through others on the same pathway.

Conclusion

This study adds to existing evidence on links between
SEP and mental health. We used a combination of
structural equation modelling and mediation analysis,
which has not been applied in this field before, to elu-
cidate the complex causal pathways linking SEP and
depression. We found evidence that both social selec-
tion and social drift may operate concurrently, through
mediating factors such as employment and income.
This suggests that people could get trapped in a
vicious cycle in which poor socioeconomic conditions
lead to depression which, in turn, can cause further
damage to their economic prospects.

Studies of this kind are needed to help inform the
design of future interventions to reduce socioeconomic
inequalities in depression. Our results suggest that
modifiable factors such as income, employment and
treatable depression are suitable targets for interven-
tion in the short to medium term. Interventions that
address one or more of these underlying risk factors
for depression may be more successful than those
that focus on clinical treatment alone. In the longer
term, reducing inequalities in education is necessary
to address the deeply entrenched inequalities in
South Africa, and our study suggests that this is also
likely to have an impact on inequalities in mental
health. This implies that multi-sectoral policy interven-
tions are required to address the social determinants of
mental health; in addition to improved mental health
care, interventions to improve employment, provide
a social welfare safety net and improve access to high-
quality education may be important for addressing the
burden of depression. Finally, it is important for pri-
mary care clinicians to be aware of the high prevalence
of undiagnosed depression in their patients with
chronic illness, of the importance of socioeconomic
deprivation in causing it, and of their need for effective
mental health care.

Table 4. Socioeconomic pathways between baseline depression and
change in income at follow-up: structural equation model

βa (95% CI) P

Income change
Depression score change 0.08 (0.02 to 0.15) 0.02
Job loss −0.70 (−0.84 to −0.55) <0.001
EQ5D change 0.03 (−0.11 to 0.17) 0.69

Job loss
Depression score change 0.26 (0.07 to 0.46) 0.01
EQ5D change 0.06 (−0.34 to 0.46) 0.77

Outcome: EQ5D change
Depression score change 0.06 (0.05 to 0.08) <0.001

aAdjusted for: age, sex, Xhosa, English, education, hyperten-
sion, diabetes, and chronic respiratory disease and trial arm.
Akaike Information Criterion (AIC) for full model = 7911 (df =
38); AIC for null model = 8088 (df = 5); χ2 P <0.0001; pseudo
R2 = 0.022.
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Table 5. Natural direct and indirect effects of socioeconomic indicators on depression and of depression on incomea

Socioeconomic variable Mediator(s) Outcome Direct effect Indirect effect Total effect Covariates
Mean (95% CI) Mean (95% CI) Mean (95% CI)

Xhosa v. Afrikaans Income (baseline) Depression (baseline) −0.42 (−1.17to 0.29) 0.08 (0.02 to 0.14) −0.34 (−1.09 to 0.36) a

Xhosa v. Afrikaans Education Depression (baseline) −0.53 (−1.29 to 0.20) 0.15 (0.01 to 0.30) −0.38 (−1.11 to 0.39) a

English v. Afrikaans Education Depression (baseline) 0.03 (−0.71 to 0.73) −0.11 (−0.19 to −0.03) −0.08 (−0.83 to 0.65) a

English v. Afrikaans Education Depression (change) 1.93 (1.07 to 2.75) −0.05 (−0.11 to 0.001) 1.89 (1.02 to 2.73) b

English v. Afrikaans Income changef Depression (change) 1.84 (0.98 to 2.66) 0.06 (0.01 to 0.13) 1.90 (1.03 to 2.72) b

Education (High v. low) Income (baseline) Depression (baseline) −1.17 (−1.61 to −0.76) −0.07 (−0.12 to −0.03) −1.24 (−1.68 to −0.81) c

Unemployed at baseline Income (baseline) Depression (baseline) 0.24 (−0.32 to 0.81) 0.30 (0.14 to 0.45) 0.53 (−0.001 to 1.03) d

Job loss Income change f Depression (change) −0.032 (−0.83 to 0.78) 0.17 (0.05 to 0.31) 0.14 (−0.64 to 0.90) e

Depression (baseline) Job loss Income change f 0.10 (0.01 to 0.18) −0.02 (−0.03 to −0.004) 0.08 (0.01 to 0.16) e

aAdjusted for: age, sex, hypertension, diabetes, chronic respiratory disease, depression drugs at baseline (therapeutic dose).
bAdjusted for: age, sex, hypertension, diabetes, chronic respiratory disease, depression drugs at baseline (therapeutic dose), trial arm.
cAdjusted for: age, sex, hypertension, diabetes, chronic respiratory disease, depression drugs at baseline (therapeutic dose), English, Xhosa.
dAdjusted for: age, sex, hypertension, diabetes, chronic respiratory disease, depression drugs at baseline (therapeutic dose), English, Xhosa, education.
eAdjusted for: age, sex, hypertension, diabetes, chronic respiratory disease, depression drugs at baseline (therapeutic dose), English, Xhosa, education, trial arm.
fIncome change between baseline and follow-up in R1000s.
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