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Abstract
Purpose  The aim of this study was to assess the association between depressive symptoms and suicidal risk over time 
among perinatal women at risk for depression antenatally, and assess modifying effects of age, perinatal stage and depres-
sive symptom trajectory.
Methods  A total of 384 adult pregnant women were recruited from two antenatal clinics in an informal settlement near 
Cape Town, South Africa, and followed up at eight months gestation, and at 3- and 12-month postpartum. The MINI 6.0 
Suicidality module and the Hamilton Depression Rating Scale (HDRS) were used to measure suicidal risk and depression, 
respectively. Generalised Estimating Equations were used to assess the association between change in depressive symptoms 
from one assessment to the next (predictor) and change in suicide score or change in suicidal risk (score ≥ 9) (outcomes).
Results  HDRS scores were positively correlated with suicide score (95% CI 0.35, 0.78; p < 0.001), and with odds of being 
at moderate risk for suicide, after controlling for risk of suicide at the previous assessment (adjusted odds ratio = 1.15; 95% 
CI 1.09, 1.22; p < 0.001). Age was a significant effect modifier: change in HDRS scores was not associated with change 
in suicide scores among participants aged 35–45 years. Secondary analyses indicated that a decrease in HDRS score was 
associated with a decrease in suicide scores, but an increase in HDRS score was not associated with change in suicide score.
Conclusions  Depression and suicide are overlapping but relatively independent phenomena, especially among older or more 
chronically depressed perinatal women.
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Introduction

Suicide was recently estimated the 18th leading cause of 
death globally [1]. Contrary to high-income countries (HIC), 
where the risk of suicide increases with age [2], suicide in 
low- and middle-income countries (LMICs) is the leading 
cause of death among 15–29 years old [1]. It is also the 
leading cause among women aged 15–19 years [3], ahead of 
maternal mortality. In South Africa, 1% of maternal deaths 
were due to suicide between 2014 and 2016 [4], while the 
prevalence of suicidal ideation ranges between 14 and 28% 
among perinatal women [5–7].

Globally, rates of suicide are usually lower among the 
perinatal population compared to the general population [5], 
thought to be because women who get pregnant are usually 
healthier [8], or because of women’s concern for the fetus 
and increased social support and contact with health ser-
vices during pregnancy [5]. This may be less applicable in 
LMICs, however, where pregnancies are more likely to occur 
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in the context of HIV, poverty, substance use, interpersonal 
violence, and lack of partner support [9–12]—all of which 
have been shown to increase the risk of suicide in LMICs 
[2, 13, 14] and South Africa more specifically [6, 15]. These 
have also been identified as risk factors for perinatal depres-
sion, which is estimated to affect 13% of women in LMICs 
[16]. In South Africa, the prevalence of antenatal and post-
natal depression recorded has been as high as 47% and 35%, 
respectively [17, 18].

Unsurprisingly, depression and suicidal behaviors (idea-
tion, plan, or attempt) are strongly associated. Globally, 
approximately 90% of individuals who commit suicide 
suffer from a mental disorder [19], and half of these suf-
fer from depression or a mood disorder [2, 20]. In South 
Africa, results from the South African Stress and Health 
(SASH) study, a 2002 survey among a representative sam-
ple of South African adults, indicated that 24% and 27% of 
individual reporting lifetime suicidal ideation and attempts, 
respectively, had a history of major depression [21]. Similar 
associations between depression and suicidal ideation have 
been reported among perinatal women in South Africa [6, 
7, 15]. However, Onah et al. [7] found that a diagnosis of 
mood disorder among pregnant women, whilst associated 
with suicidal ideation, was not associated with suicide plan 
or attempt. In addition, in the same study, more than half of 
women who reported suicidal behavior did not suffer from 
depression, anxiety, or personality disorder. This mirrors 
findings reported among the general population in South 
Africa [21] and other LMICs [22], suggesting that depres-
sion and suicidal risk may be overlapping but separate enti-
ties [5].

Latent modelling techniques have shown that trajecto-
ries of perinatal depressive symptoms are heterogeneous 
[23, 24]. Studies in South Africa have shown that women 
report relatively chronic trajectories, while others show a 
natural remission over the perinatal period [25, 26]. Recent 
research has also conceptualized suicidal risk as cyclical or 
episodic [13], and this had led to several studies investigat-
ing its longitudinal patterns [27–29]. Using similar latent 
suicidal risk techniques, evidence also suggests different 
courses of suicidal risk over the lifetime [29, 30]. While 
these methods have not been used to assess the association 
between depression and suicidal behaviors over time, there 
is emerging evidence that the course of suicidal risk may be 
associated with the course of depression [31–33].

To the best of our knowledge, the longitudinal inves-
tigation of depression in relation to suicidal risk has not 
been conducted among perinatal women in LMICs. So far, 
all studies on depression and suicidal risk among perinatal 
women in South Africa have been cross-sectional [6, 7, 15, 
18]. While these have been useful in identifying at-risk 
groups, longitudinal studies would be helpful in under-
standing the relationship between depression and suicidal 

behaviors over time, especially given the heterogeneous 
trajectories of depressive symptoms. This would, indeed, 
have direct implications on the treatment and follow-up 
of perinatal women presenting with either depressive 
symptoms. The present paper tries to address this gap by 
investigating the longitudinal association between depres-
sive symptoms and suicidal risk among perinatal women 
living in a low-resource setting in South Africa, who are 
at risk for depression during pregnancy. The objectives of 
the study were to identify whether change in depressive 
symptom severity was associated with change in suicidal 
risk over time, and whether this association varied depend-
ing on age, stage in the perinatal stage, and depressive 
symptom trajectory.

Methods

Design

This study is a secondary analysis of data collected for 
an individual randomized-controlled trial (RCT) among 
pregnant women living in Khayelitsha, a peri-urban infor-
mal settlement near Cape Town, South Africa. The RCT’s 
objective was to assess the effectiveness of a six-session 
task-shared psychological intervention, delivered by com-
munity health workers (CHW), to treat perinatal depres-
sive symptoms. No significant differences in depressive 
symptoms or suicidal risk were found over time [34], so 
both arms were combined into one sample for the purpose 
of the present study. The RCT methods were described 
previously [35], and are briefly summarized here.

Participants

Pregnant women were approached during their first ante-
natal visit in one of two antenatal clinics in Khayelitsha. 
Participants recruited into the RCT were 18 years or older, 
not more than 28 weeks pregnant, spoke isiXhosa, lived 
in Khayelitsha, and scored 13 or above on the Edinburgh 
Postnatal Depression Scale (EPDS; [36]). The EPDS has 
been validated among isiXhosa-speaking women in South 
Africa, and a cut-off of 13 suggests high risk for depres-
sion [37, 38]. A total of 425 participants were enrolled 
into the RCT from October 2013 to October 2014. Six par-
ticipants were wrongly enrolled as they did not meet the 
inclusion criteria (not pregnant or not isiXhosa-speaking), 
and 41 participants reported a pregnancy or baby loss dur-
ing the study—these participants were excluded from the 
present analysis. The final sample, therefore, consisted of 
384 participants.
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Procedure

Once enrolled, participants were randomized into the psy-
chological treatment or enhanced usual care (3-monthly 
phone calls). All participants received the same routine 
antenatal care at the clinics. The baseline assessment was 
conducted at the clinic on the day of recruitment, and par-
ticipants were followed up at 8-month gestation, and again 
at 3-month and 12-month postpartum. All assessments were 
conducted by trained fieldworkers who were blind to the 
participants’ allocation arm. Follow-up assessments were 
conducted at home or at the clinic, depending on the partici-
pants’ preference. Data were collected using mobile devices 
(www.moben​zi.com).

Instruments

The assessment instruments were translated to isiXhosa and 
back-translated into English by two independent translators. 
Participants’ demographic and socio-economic characteris-
tics were collected during the baseline assessment, including 
age, highest education level, as well as employment, part-
ner status, and HIV status. Each assessment also included 
a range of measures covering social- and health-related 
measures. Only those pertaining to the present study are 
presented here.

Suicidal ideation and behaviors

The Mini-International Neuropsychiatric Interview (MINI) 
6.0 [34] Suicidality module was used to assess suicidal 
behaviors in the past month. The module is a structured diag-
nostic interview comprising 13 questions covering a range 
of suicidal behaviors, including ideation and self-harm. 
Scores range from 0 to 76; greater scores suggest greater 
suicidal risk. According to the MINI guidelines, a score of 
9–16 suggests a moderate risk of suicide, while a score of 
17 or more suggests high risk [39]. For the purpose of this 
study, the main outcome was a score of 9 or above, denoting 
moderate suicidal risk. Participants’ responses to the items 
relating to the presence of ideation, plans, or attempts in the 
past month were also noted. The MINI 6.0 has been used 
across many different settings and populations, including 
among postnatal women from Khayelitsha [15] and among 
pregnant women from another informal settlement near Cape 
Town [7].

Depressive symptoms

Depressive symptoms were assessed using a revised ver-
sion of the Hamilton Depression Rating Scale (HDRS) 
[40], adapted for use by trained fieldworkers for the RCT 
specifically. The HDRS is a 17-item rating scale assessing 

symptoms in the past 2 weeks; greater scores suggest greater 
symptom severity. The revised version of the HDRS has 
been validated in this population [41], and shows adequate 
test–retest validity. To avoid circularity [31, 32], the sui-
cide item was excluded from the HDRS total score in the 
present study—the maximum score was, therefore, 50. The 
internal consistency of the 16-item HDRS, measured using 
Cronbach’s Alpha (α), was acceptable across timepoints 
(α = 0.67–0.79).

The MINI 6.0 Major Depression Episode module, also 
based on the DSM-IV criteria, was also administered to iden-
tify women with a current diagnosis of major depression.

Statistical analysis

Analyses were conducted in Stata version 14 [42]. Base-
line demographic and socio-economic characteristics of the 
sample, as well as suicide- and depression-related measures 
over time were investigated using measures of central ten-
dency [means and standard deviations (SD)] for continuous 
variables, and frequencies and percentages for categorical 
variables. Differences in baseline characteristics between 
participants with full and partial data were assessed using 
the non-parametric Fisher’s exact test for categorical vari-
ables and Wilcoxon rank-sum test for continuous variables.

Generalized Estimating Equations (GEE) were used to 
assess the association between depressive symptoms (predic-
tor) and suicidal risk (outcome) over time. This method of 
analysis was chosen as it adjusts standard errors for the cor-
relation between multiple observations for each participant. 
Two different suicidal risk outcomes were assessed: risk of 
suicide (score ≥ 9) and change in suicide score (change in 
severity of suicidal risk) from one assessment to the next. 
The latter was calculated for each participant by subtracting 
from the suicide score at each time point the suicide score 
from the previous assessment. A negative change or positive 
change in suicide score from one assessment to the next, 
therefore, meant a decrease or increase in score, respectively.

The relation between change in HDRS score and change 
in suicide score was assessed in a series of four models. 
All models were adjusted for age of participant at baseline 
( < 25 years, 25–34 years, or ≥ 35 years) and for ‘trajectory 
group’. The latter variable categorized women into two 
latent groups, depending on the trajectory of their depres-
sive symptoms over the perinatal period, identified in a pre-
vious study among the same sample using growth mixture 
modelling [25]: an ‘antenatal only’ trajectory, with mild-
to-moderate symptoms at recruitment, which decreased 
steadily from pregnancy to 12-month postpartum; and 
an ‘antenatal and postnatal’ trajectory, characterized by 
moderate-to-severe symptoms, which decreased temporar-
ily from pregnancy to 3-month postpartum, but increased 
again at 12-month postpartum. In the same study, the two 

http://www.mobenzi.com
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trajectories showed different patterns of socio-demographic 
and clinical risk, including suicidal risk, thus justifying the 
inclusion of the variable among the possible confounders. 
The first of the four models included individual change in 
HDRS score as a predictor, which was calculated in the 
same way as change in suicide score. The second, third, 
and fourth models also included the interaction of change 
in HDRS score with participant age at baseline ( < 25 years, 
25–34 years, or ≥ 35 years), perinatal stage (pregnancy or 
postnatal period), and trajectory group (‘antenatal only’ or 
‘antenatal and postnatal’), respectively.

Another series of four models were fitted with the same 
predictors but with suicidal risk (score ≥ 9) as outcome. In 
addition to adjustments for age and trajectory group, the 
four models were adjusted for risk of suicide at the previous 
assessment. This way, each model assessed change in HDRS 
score from one assessment to the next in predicting risk of 
suicide at the next assessment above and beyond the risk of 
suicide at the previous assessment.

Secondary analyses were conducted to assess whether 
the association between HDRS and suicide scores varied 
depending on the direction of the change in HDRS scores. 
The same four models were computed again with change 
in suicide score as the outcome, this time adding a binary 
variable (decrease vs increase in HDRS score since the 
previous assessment) as an interaction term with change in 
HDRS score. This way, two coefficients of unit change in 
suicide score would be generated per model: one for a one-
unit change decrease in HDRS score and one for a one-unit 
increase in HDRS score.

An investigation into the correlation of change in suicide 
scores and suicidal risk over time suggested a different and 
random correlation pattern across timepoints, so an unstruc-
tured working correlation matrix was assumed and included 
as a covariate in all models. However, a robust variance 
estimator was used to adjust standard errors in case where 
the correlation matrix was not applicable. Analyses were 
based on observed data and assumed that data were missing 
completely at random. Dang et al. [43] reviewed power and 
sample size calculations for GEE models, and given an attri-
tion ranging between 12 and 24% over the three follow-up 
assessments and an unstructured within-subject correlation, 
the sample size of 384 participants was considered sufficient 
to achieve 80% power.

Ethics

Participants who scored 17 or above the MINI Suicidality 
module during data collection were automatically identi-
fied as being at high suicidal risk and were immediately 
referred to a psychiatric nurse in an adjacent community 
health center. This study was approved by the University 
of Cape Town (UCT)’s Human Research Ethics Committee 

(HREC REF 835/2015). The original RCT also received eth-
ics approval from UCT (HREC REF 226/2011).

Results

Sample characteristics

The baseline socio-demographic characteristics of partici-
pants included in the study are presented in Table 1. Par-
ticipants were, on average, 27 years old (SD = 5.62) and 
in their 18th week of pregnancy (mean = 17.2; SD = 5.71; 
median = 18, interquartile range = 14–22). The majority of 
participants had not completed high school (n = 225, 58.6%), 
were unemployed (n = 207, 53.9%) and did not live with 
their partners (n = 254, 66.1%). Nearly a third were HIV-
positive (n = 112, 30.1%).

On average, participants were followed-up for their 
8-month assessment 17.2 weeks (SD = 5.9; Median = 18; 
IQR = 12–20) after their baseline assessment. Of the 384 
participants included in this study, 252 participants (65.6%) 
had complete data at all four timepoints, and 27 (7.0%) par-
ticipants completed the baseline assessment only. Partici-
pants aged between 18 and 24 years were more likely to have 
incomplete data (at least one assessment missed) (n = 61, 
45.5%) compared to participants aged at least 25 years 
(n = 71, 28.4%) (χ2 = 11.3, p = 0.001). Unemployed partici-
pants (n = 81, 39.1%) were also more likely to have missed 
at least one assessment compared to employed participants 
(n = 51, 28.8%) (χ2 = 4.5, p = 0.034).

At baseline, 87 (22.7%) participants scored at or above the 
moderate risk threshold on the MINI suicidality module; 76 
reported suicidal ideation (19.8%) and 64 (16.7%) reported 
having made suicide plans in the past month (Table 2). In 
addition, 3.4% (n = 13) of participants reported having made 
a suicide attempt in the past month. Among those who were 
at risk for suicide at baseline (n = 87, 22.7%), 59.7% (n = 52) 
reported moderate or severe depressive symptoms on the 
HDRS and 71.3% (n = 62) were diagnosed with depres-
sion on the MINI. However, among those diagnosed with 
depression (n = 157, 40.9%), only 39.5% (n = 62) were at 
risk of suicide. The proportion of participants at risk of 
suicide and reporting suicidal behaviors decreased stead-
ily over the course of the study. The average HDRS scores 
and proportion of participants diagnosed with depression 
also decreased from recruitment to 8-month gestation but 
remained relatively stable over the remainder of the post-
natal period.

The results of the GEE predicting change in suicide 
scores and risk of suicide are presented in Tables 3 and 4. 
After controlling for age and trajectory group, change in 
HDRS scores was associated with both suicide outcomes: a 
one-point unit change in HDRS score from one assessment 
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to the next was associated with a 0.57 point unit change in 
suicide score (95% CI 0.35, 0.78; p < 0.001); it was also 
associated with greater odds of being at moderate risk for 
suicide [adjusted odds ratio (aOR) = 1.15; 95% CI 1.09, 
1.22; p < 0.001] after controlling for risk of suicide at the 
previous assessment.

The effect of age, perinatal stage, and trajectory group 
on the association between individual change in HDRS 
score and individual change in suicide scores are presented 

in Fig. 1. Age was a significant effect modifier: a one-
point unit change in HDRS score was associated with a 
0.68-point (95% CI 0.38, 0.98; p < 0.01) and a 0.60-point 
(95% CI 0.27, 0.92; p < 0.001) unit change in suicide score 
among the younger (18–24 years old) and the middle-age 
participants (25–34 years), respectively. However, change 
in HDRS scores was not associated with change in suicide 
scores among the older group (35–45 years old) [adjusted 
(a) β = 0.16; 95% CI − 0.26; 0.55; p > 0.05]; the difference 

Table 1   Baseline characteristics of the sample

SD standard deviation

Mean SD

Gestation (weeks) 17.2 5.71
Age (years) 27.2 5.62

n %

Age group
 18–24 years 134 34.9
 25–34 years 204 53.1
 35–45 years 46 12.0

Education level
 Less than high school completed 225 58.6
 Completed high school or higher 159 41.4

Employment status
 Employed 177 46.1
 Not employed 207 53.9

Partner status
 Lives with partner 130 33.9
 Does not live with partner 254 66.1

HIV status (n = 372)
 Negative 260 69.9
 Positive 112 30.1

Table 2   Descriptive statistics for depression and suicide outcomes over time

SD standard deviation
a Defined as a score of 9 or more (MINI 6.0 suicidality module)

Baseline (n = 384) 8-month gestation 
(n = 290)

3-month postpartum 
(n = 337)

12-month postpar-
tum (n = 320)

Mean SD Mean SD Mean SD Mean SD

HDRS score 15.2 4.44 12.6 4.80 9.6 4.66 10.1 4.65
Suicide score 7.8 15.4 3.2 9.02 2.1 7.39 1.7 6.23

n % n % n % n %

Diagnosis of depression 157 40.9 67 23.1 58 17.2 74 23.1
Moderate/high suicide riska 87 22.7 28 9.7 14 4.2 9 2.8
Suicidal ideation 76 19.8 28 9.7 12 3.6 8 2.5
Suicide plans 64 16.7 18 6.2 10 3.0 8 2.5
Suicide attempt 13 3.4 3 1.0 2 0.6 1 0.3
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in slope between the older and younger groups was signifi-
cant (aβ =  − 0.53, 95% CI − 1.04, − 0.03; p < 0.05). A similar 
trend was noted when assessing risk of suicide: the odds 
of being at risk for suicide were 1.17 times greater with 
every one-point increase in HDRS score, both among the 
younger group (95% CI 1.07, 1.27 p < 0.01) and among the 
middle-age participants (95% CI 1.08, 1.26; p < 0.001). No 
association was found among the older group (aOR 1.04; 
95% CI 0.85, 1.27; p > 0.05). The difference in odds across 
age groups failed to reach statistical significance, however.

There was no effect of perinatal stage on the associa-
tion between change in HDRS scores and change in suicide 
scores (aβ = 0.16; 95% CI − 0.62; 0.30; p > 0.05) or suicidal 
risk (aOR 0.93; 95% CI 0.83; 1.05; p > 0.05). There was 
also no effect of the trajectory group on the association 
between change in HDRS scores and change in suicide score 
(aβ = 0.38; 95% CI − 0.26; 1.02; p > 0.05), but there was an 
effect of trajectory group on the association between change 

in HDRS scores and suicidal risk (aOR 0.91; 95% CI 0.82; 
1.00; p < 0.05): the odds of being at risk of suicide with 
a one-unit change in HDRS score were greater among the 
‘antenatal only’ trajectory group (aOR 1.19; 95% CI 1.10; 
1.29; p < 0.001) compared to the ‘antenatal and postnatal’ 
trajectory group (aOR 1.08; 95% CI 1.02; 1.15; p < 0.01).

The secondary analyses indicated that a one-unit decrease 
in HDRS score was associated with a − 0.72 unit decrease in 
suicide scores (95% CI − 0.31; − 1.14; p < 0.01), but a one-
unit increase in HDRS score was not associated with change 
in suicide score (aβ = 0.24; 95% CI − 0.30; 0.79; p > 0.05). 
Neither age, time in the perinatal stage, nor trajectory group 
had an effect on these associations, however. Interestingly, 
while a one-unit decrease in HDRS score was associated 
with a 0.59 (95% CI 0.06; 1.11; p < 0.05) and 0.84 (95% CI 
0.23; 1.45; p < 0.01) unit decrease in suicide score among 
younger and middle-age participants, respectively, this was 
not associated with a decrease in suicide score among the 

Table 3   Generalised Estimation Equations predicting change in suicide score from change in HDRS score, age, perinatal stage, and depressive 
symptom trajectories groups

CI confidence intervals, HDRS Hamilton Depression Rating Scale, SE standard error
* p < 0.05; **p < 0.01; ***p < 0.001
a Coefficients represent the change in suicide score per unit change in HDRS score; coefficients of interests are in bold

Predictors Model 1 (change) Model 2 (change × age) Model 3 (change × perinatal 
stage)

Model 4 (change × trajec-
tory)

aβa (SE) 95% CI aβa (SE) 95% CI aβa (SE) 95% CI aβa (SE) 95% CI

Change in HDRS 
score

0.57 (0.11) 0.35; 0.78*** 0.68 (0.15) 0.38; 0.98*** 0.63 (0.23) 0.17; 1.09** 0.50 (0.12) 0.27; 0.73***

Age
 18–24 Ref – Ref – Ref – Ref –
 25–34 0.72 (0.72)  − 0.68; 2.13 0.55 (0.68)  − 0.80; 1.89 0.69 (0.72)  − 0.73; 2.11 0.73 (0.71)  − 0.67; 2.13
 35–45 2.34 (1.01) 0.72; 3.96** 1.43 (0.98)  − 0.50; 3.35 2.30 (0.83) 0.67; 3.93** 2.38 (0.83) 0.75; 4.01**

Trajectory
 Antenatal only Ref – Ref – Ref – Ref –
 Antenatal and 

postnatal
 − 0.86 (1.15)  − 3.12; 1.40  − 0.89 (1.16)  − 3.16; 1.37  − 0.67 (1.14)  − 2.91; 1.56  − 0.36 (1.13)  − 2.57; 1.85

Perinatal stage
 Pregnancy – – – – Ref – – –
 Postpartum – – – – 2.26 (1.15)  − 0.01; 4.52 – –

Change × age
 18–24 – – Ref – – – –
 25–34 – –  − 0.08 (0.22)  − 0.52; 0.36 – – – –
 35–45 – –  − 0.53 (0.26)  − 1.04; − 0.03* – – – –

Change × perinatal 
stage

 Pregnancy – – – – Ref – –
 Postpartum – – – –  − 0.16 (0.23)  − 0.62; 0.30 – –

Change × trajectory
 Antenatal only – – – – – – Ref –
 Antenatal and 

postnatal
– – – – – – 0.38 (0.33)  − 0.26; 1.02
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older participants (aβ = 0.32; 95% CI − 0.24; 0.88; p > 0.05). 
Similarly, a one-unit decrease in HDRS score was associated 
with a 0.67-unit decrease in suicide score among the ‘ante-
natal only’ trajectory group (95% CI 0.23; 1.11; p < 0.01), 
but this association was only marginal among the ‘antenatal 
and postnatal’ trajectory groups (aβ = 0.95; 95% CI − 0.09; 
1.99; p > 0.05).

Discussion

Our study sought to investigate the longitudinal associa-
tion between depressive symptoms and suicidal risk among 
perinatal women at risk for depression during pregnancy 

and living in a low-income informal settlement near Cape 
Town. Overall, our results indicate that change in depressive 
symptom severity was associated with change in severity 
of suicidal risk. However, this association was only pre-
sent when depressive symptom scores decrease. In other 
words, a decrease of 11 points on the HDRS score, thought 
to be associated with patients’ self-report of having much 
improved [44], was associated with an 8-point decrease in 
suicide scores (i.e., a clinical improvement in suicidal risk 
severity), but a worsening of depressive symptoms was not 
associated with change in suicidal risk severity. One may 
argue that this may reflect the protective perinatal stage 
that has been mentioned in previous research [5, 45], espe-
cially given that this pattern of association did not differ 

Table 4   Generalised Estimation Equations predicting suicide risk from change in HDRS score, age, perinatal stage, and depressive symptom 
trajectories groups

Adjusted odds ratios represent the odds of being at risk of suicide for every unit change in HDRS score; coefficients of interests are in bold
aOR adjusted odds ratios, CI confidence intervals, HDRS Hamilton Depression Rating Scale, SE standard error
* p < 0.05; **p < 0.01; ***p < 0.001

Predictors Model 1 (change) Model 2 (change × age) Model 3 (change × perinatal 
stage)

Model 4 (change × trajec-
tory)

aOR (SE) 95% CI aOR (SE) 95% CI aOR (SE) 95% CI aOR (SE) 95% CI

Change in HDRS 
score

1.15 (0.03) 1.09; 1.22*** 1.17 (0.05) 1.07; 1.27** 1.21 (0.05) 1.10; 1.32*** 1.19 (0.05) 1.10; 1.29***

Age
 18–24 Ref – Ref – Ref – Ref –
 25–34 0.79 (0.25) 0.42; 1.49 0.80 (0.26) 0.42; 1.50 0.67 (0.23) 0.34; 1.33 0.80 (0.25) 0.43; 1.49
 35–45 0.58 (0.38) 0.16; 2.11 0.69 (0.43) 0.20; 2.31 0.54 (0.37) 0.14; 2.07 0.61 (0.39) 0.17; 2.14

Trajectory
 Antenatal only Ref – Ref – Ref Ref
 Antenatal and 

postnatal
2.53 (1.14) 1.05; 6.13* 2.60 1.08; 6.25* 3.75 (1.83) 1.44; 9.76** 2.83 (1.14) 1.28; 6.24*

Suicide risk (previous 
assessment)

 Low Ref – Ref – Ref – Ref
 High 10.47 (3.45) 5.48; 19.99*** 11.19 (3.60) 5.95; 21.03*** 5.58 (2.08) 2.68; 11.59*** 10.08 (3.36) 5.25; 19.36***

Perinatal stage
 Pregnancy – – – – Ref – –
 Postpartum – – – – 0.28 (0.10) 0.14; 0.54*** – –

Change × age
 18–24 – – Ref – – – – –
 25–34 – – 1.00 (0.06) 0.89; 1.13 – – – –
 35–45 – – 0.89 (0.10) 0.72; 1.11 – – – –

Change × perinatal 
stage

 Pregnancy – – – – Ref – – –
 Postpartum – – – – 0.93 (0.06) 0.83; 1.05 – –

Change × trajectory
 Antenatal only – – – – – – Ref –
 Antenatal and 

postnatal
– – – – – – 0.91 (0.04) 0.82; 1.00 *
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from pregnancy to the postnatal period. A longer follow-up 
would have enabled us to assess whether this association 
differed after 12-month postpartum, compared to during the 
perinatal stage.

The longitudinal association between depressive symp-
toms and severity of suicidal risk was moderated by age and 
trajectory type: while a decrease in depressive symptoms 
was associated with a decrease in severity of suicidal risk 
among women aged 18–34 years, and among those whose 
depressive symptoms decreased over the course of the peri-
natal period, this was not the case among older women and 
those with more severe depressive symptoms throughout 
the perinatal period. One explanation for this finding could 
be that for some women, suicidal risk took longer to abate 
following a decrease in depressive symptoms; a possibility 
which we could not assess, since we analyzed simultaneous 
change in depressive symptoms and severity of suicidal risk, 
from one assessment to the next. Indeed, our previous work 
indicated that women from the ‘antenatal and postnatal’ 
trajectory group were at higher risk of suicide at baseline 
[25]. Yet, a study in the US among adults suffering from 
depression and on antidepressants showed that it took longer 
for suicidal behaviors to subside, following a decrease in 
depressive symptoms, among those who initially reported 
greater risk of suicide [46].

Alternatively, our findings could indicate that depression 
and suicidal risk are not necessarily associated for all perina-
tal women. For instance, women belonging to the ‘antenatal 
and postnatal’ trajectory group reported poorer social and 
economic circumstances and poorer clinical features during 

pregnancy [25]. Given the common risk factors for suicide 
and depression, the results could indicate that these risk fac-
tors had a direct impact on women’s course of suicidal risk, 
independent of depressive symptoms. Suicidal risk among 
the ‘antenatal only’ trajectory group, on the other hand, may 
not necessarily be an indicator of future suicidal behavior, 
but reflect transient endorsements of suicidal thoughts as an 
expression of general initial distress associated with preg-
nancy (e.g., HIV-positive status, and lack of support from 
partner or family), which subsides alongside depressive 
symptoms as women and their families accept the pregnancy. 
In the present study, the incidence of suicidal ideation, plan, 
or attempt was too small to meaningfully assess the associa-
tion between such behaviors and depressive symptoms over 
time. It is, therefore, not possible to say whether the pattern 
of association found in our study relate to suicide risk in gen-
eral, or whether it is specific to suicidal thoughts or actual 
suicidal behavior, such as self-harm or suicide attempts. 
However, there is evidence from a nationally representative 
South African survey, suggesting that only 31.7% and 11.2% 
of individuals reporting suicidal ideation eventually make a 
suicide attempt, with and without a plan, respectively, and 
that anxiety and impulse-related disorders were stronger risk 
factors for suicide attempts among people with suicide idea-
tion than major depression [47].

In fact, there is emerging evidence, mostly from high-
income countries, that there are heterogeneous profiles of 
symptoms among people diagnosed with depression, which 
differ in terms of severity and endorsement of anxiety and 
self-harm symptoms [48]. While this was beyond the scope 

Fig 1    Interaction of change in 
HDRS scores with age, perina-
tal stage, and trajectory group 
in predicting change in suicide 
scores
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of this study, it could be that the lack of association between 
depressive symptoms and suicidal risk among older women 
or those who report more severe and chronic depressive 
symptoms, such as in the ‘antenatal and postnatal’ trajec-
tory group, reflects a type of depressive symptomatology 
which is independent of suicidal ideation.

Altogether, our findings indicate that depressive symp-
toms and risk of suicide were only associated when depres-
sive symptoms decreased, and that among younger women 
and among those who showed milder depressive symptoms 
over the course of the perinatal period. This supports the 
idea that, among women at risk for depression during preg-
nancy, depression and suicidal risk are overlapping but sepa-
rate entities. This has direct implications on the treatment 
and monitoring of perinatal women at risk for depression 
over time—in both research and clinical contexts. Indeed, 
this means that women may still be at risk for suicide even 
if depressive symptoms decrease. It is, therefore, essential to 
assess both phenomena independently, as suggested by Nock 
et al. [22] in their global review of the literature on mental 
disorders and suicidal behaviors.

In our study, of the 23% of the pregnant women recruited 
who were at risk for suicide, over a quarter did not have a 
diagnosis of depression. This contrasts with Dewing et al. 
[15] study, where 8% of pregnant women from Khayelitsha 
reported mild-to-severe risk of suicide on the MINI suici-
dality module, and with Onah et al. [7] study, where 18% 
of pregnant women living in a nearby informal settlement 
reported suicidal ideation or behavior, at least half of which 
did not suffer from depression, anxiety or personality dis-
order. The different profile of suicidal risk reported in our 
study is likely due to the high-risk nature of the sample, 
since all women screened positive on the EPDS and, thus, 
at risk for depression. We acknowledge that women were 
screened with the EPDS which included a suicide/self-
harm item, so the sample may be biased. However, when 
the self-harm item was excluded from the total EPDS score 
at recruitment, only 5% of women scored below the cut-off 
of 13 (between 10 and 12). Therefore, our sample is likely 
to still be a high-risk group for depression, regardless of 
suicidal risk. Given the above evidence, we could assume, 
then, that the identification of depression and suicidal risk 
should also be done separately, even all women, irrespective 
of their depressive symptom severity during pregnancy.

Some have argued that assessing suicidal risk is less 
reliable when done in the context of a screening tool for 
depression, compared to when it is assessed independently 
[5]. However, the risk of suicide in research studies is often 
measured using a single item which is included in most 
screening tools used for perinatal depressive symptoms [15, 
18], which is not ideal given our findings. There is some 
evidence from the United Kingdom that endorsing ‘Yes, 
quite often’ to the self-harm item on the EPDS is strongly 

associated with a diagnostic assessment of suicidal risk [49]. 
In South Africa, Rochat et al. [6] also reported that the self-
harm item on the EPDS had good sensitivity and specificity 
among women living in a rural area in Kwa-Zulu Natal. 
This, however, was not the case in the present study, where 
neither the EPDS nor the HDRS suicide items were well 
correlated with suicidal ideation or suicidal risk assessed 
with the MINI (results not presented here).

There are no formal identification or monitoring mech-
anisms for depression or suicidal risk in clinical settings 
in South Africa [50], other than when conducted through 
NGOs or donor agencies [51], most of which use depression 
screening tools similar to the EPDS. However, three screen-
ing questions are to be included in the next version of the 
maternity case records, which are forms that are completed 
by nurses for all pregnant women at each antenatal visit. 
Two of these questions relate to mood and one to suicidal 
behaviors, and will be asked by nurses only in circumstances 
where a referral system and mental health services are avail-
able. Women who endorse the suicide item, suggesting the 
presence of suicidal ideation and plan, will be referred 
immediately, regardless of their responses on the other two 
mood-related questions. Therefore, this tool could be used 
as a way to identify and monitor women at risk for depres-
sion or suicide, though the sensitivity of a single item in 
identifying women at risk of suicide remains to be assessed.

Our study has several limitations which should be 
acknowledged. First, depressive symptoms were self-
reported, which is known to be less reliable than formal 
assessments [2]. In addition, while the suicidality module 
of the MINI has been used in the previous studies assessing 
suicidal risk among populations in Khayelitsha, its validity 
remains to be assessed in this context. Results from a qualita-
tive study conducted in Khayelitsha indicated that symptoms 
of depression described by depressed and non-depressed 
pregnant women were consisted with those included in the 
DSM-V and ICD-10 classifications [52]. Thus, there is lit-
tle reason to believe that the suicidality module would not 
also be clinically meaningful in this population. However, 
cultural context remains important in the etiology of suicidal 
behaviors [13, 53], so our findings are unlikely to be gener-
alizable to other LMICs, or other populations within South 
Africa. Second, the aim of our paper was not to identify risk 
factors involved in the complex pathways to suicidal behav-
iors, so we did not control for any demographic variables, 
other than age, as suggested in the previous reviews of the 
literature [13, 54]. However, we ran post hoc analyses to 
ensure that the modifying effect of age was not confounded 
by number of children in the mothers’ care—a factor which 
could become decisive for women reporting suicidal idea-
tion. Third, GEE is a method of analyses that generates 
population-average estimates. Given the complex etiol-
ogy of depressive symptoms and suicidal behaviors, other 
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methods of analysis, such as multilevel modelling, could 
provide some valuable insights into individual differences 
in the longitudinal association between depressive symp-
toms and severity of suicidal risk. Finally, despite the lack 
of differences in the severity of suicidal risk and depressive 
symptoms between the control and treatment groups over 
time, the intervention may have had an impact on our results. 
To assess this possibility, the same analyses were conducted 
separately for control and intervention participants. Results 
were very similar, though the interaction identified between 
change in depression scores and age was no longer present 
among intervention participants alone. Further research is, 
therefore, needed among a more general cohort of perinatal 
women to support our findings.

Conclusion

Our study sheds light on the association between depres-
sive symptoms and suicidal risk over the perinatal stage, 
and highlights the importance of considering depression and 
suicide as overlapping but relatively independent phenom-
ena. Our study also contributes towards identifying high-risk 
groups for preventive strategies among low-income perinatal 
women at risk of depression or suicide. Given that suicidal 
ideation remains a predictor of suicide attempts within a year 
of ideation onset among South Africans [47], it is essential 
that pregnant and postnatal women at risk of suicide are 
identified and monitored independently from risk of depres-
sion, so that suicidal behaviors are prevented, and the related 
health and economic burden avoided. Including screening 
for suicidal risk as part of antenatal care is one step in the 
right direction, but further efforts should go into understand-
ing the pathways towards suicidal behaviors and depressive 
symptoms among high-risk perinatal groups in LMICs.

Acknowledgements  The original RCT was supported by the National 
Institute of Mental Health of the National Institutes of Health 
[U19MH095699]. This study is an output of the PRogramme for 
Improving Mental health carE (PRIME), supported by the UK Depart-
ment for International Development [201446]. The funders did not have 
any role in the study design, data collection, analysis or interpretation 
of the data, or in the writing of the report. The content is solely the 
responsibility of the authors and does not necessarily represent the 
official views of the National Institutes of Health or the UK Govern-
ments’ official policies.

Compliance with ethical standards 

Conflict of interest  The authors declare that they have no conflict of 
interest.

Ethical standards  All participants recruited in the randomized-con-
trolled trial and included in the present study provided informed writ-
ten consent. The original randomized-controlled trial received ethical 
approval from the University of Cape Town (UCT)’s Human Research 

Ethics Committee (HREC REF 226/2011), and so did this present study 
(HREC REF 835/2015).

References

	 1.	 World Health Organization (2018) Global Health Estimates 2016: 
Deaths by cause, age, sex, by country and by region, 2000–2016. 
World Health Organization, Geneva

	 2.	 Bachmann S (2018) Epidemiology of suicide and the psychiatric 
perspective. Int J Environ Res Public Health 15(7):1425–1447

	 3.	 Petroni S, Patel V, Patton G (2015) Why is suicide the leading 
killer of older adolescent girls? Lancet 386(10008):2031–2032

	 4.	 National Committee for Confidential Enquiries into Maternal 
Deaths (2018) Saving Mothers 2014–2016: Seventh triennial 
report on confidential enquiries into maternal deaths in South 
Africa: Short report. CCEMD, Ministry of Health, Pretoria

	 5.	 Lindahl V, Pearson JL, Colpe L (2005) Prevalence of suicidal-
ity during pregnancy and the postpartum. Arch Women Mental 
Health 8(2):77–87

	 6.	 Rochat TJ, Bland RM, Tomlinson M, Stein A (2013) Suicide idea-
tion, depression and HIV among pregnant women in rural South 
Africa. Health (N Y) 5(3A):650–661

	 7.	 Onah MN, Field S, Bantjes J, Honikman S (2017) Perinatal 
suicidal ideation and behaviour: psychiatry and adversity. Arch 
Women’s Mental Health 20(2):321–331

	 8.	 Ronsmans C, Lewis G, Hurt L, Physick N, Macfarlane A, Abra-
hams C (2000) Mortality in pregnant and non-pregnant women 
in England & Wales 1997–2002: are pregnant women healthier. 
Why Mothers Die 2002:272–278

	 9.	 Rochat TJ, Richter LM, Doll HA, Buthelezi NP, Tomkins A, Stein 
A (2006) Depression among pregnant rural South African women 
undergoing HIV testing. JAMA 295(12):1373–1378

	10.	 Tomlinson M, O’Connor MJ, le Roux IM, Stewart J, Mbewu N, 
Harwood J, Rotheram-Borus MJ (2013) Multiple risk factors dur-
ing pregnancy in South Africa: the need for a horizontal approach 
to perinatal care. Prev Sci 15(3):277–282

	11.	 Schwartz SR, Rees H, Mehta S, Venter WDF, Taha TE, Black V 
(2012) High incidence of unplanned pregnancy after antiretroviral 
therapy initiation: findings from a prospective cohort study in 
South Africa. PLoS ONE 7(4):e36039

	12.	 Jewkes RK, Dunkle K, Nduna M, Shai N (2010) Intimate part-
ner violence, relationship power inequity, and incidence of HIV 
infection in young women in South Africa: a cohort study. Lancet 
376(9734):41–48

	13.	 Bantjes J, Iemmi V, Coast E, Channer K, Leone T, McDaid D, 
Palfreyman A, Stephens B, Lund C (2016) Poverty and suicide 
research in low-and middle-income countries: systematic mapping 
of literature published in English and a proposed research agenda. 
Global Mental Health 3:e32

	14.	 Mars B, Burrows S, Hjelmeland H, Gunnell D (2014) Suicidal 
behaviour across the African continent: a review of the literature. 
BMC Public Health 14(1):606

	15.	 Dewing S, Tomlinson M, le Roux IM, Chopra M, Tsai AC (2013) 
Food insecurity and its association with co-occurring postnatal 
depression, hazardous drinking, and suicidality among women in 
peri-urban South Africa. J Affect Disord 150(2):460–465

	16.	 Woody C, Ferrari A, Siskind D, Whiteford H, Harris M (2017) 
A systematic review and meta-regression of the prevalence and 
incidence of perinatal depression. J Affect Disord 219:86–92

	17.	 Rochat TJ (2011) Depression among pregnant women testing for 
HIV in rural South Africa. Stellenbosch University, Stellenbosch

	18.	 Cooper PJ, Tomlinson M, Swartz L, Woolgar M, Murray L, 
Molteno C (1999) Post-partum depression and the mother-infant 



1229Social Psychiatry and Psychiatric Epidemiology (2019) 54:1219–1230	

1 3

relationship in a South African peri-urban settlement. Br J Psy-
chiatry 175(6):554–558

	19.	 Arsenault-Lapierre G, Kim C, Turecki G (2004) Psychiatric 
diagnoses in 3275 suicides: a meta-analysis. BMC Psychiatry 
4(1):37–47

	20.	 Holma KM, Haukka J, Suominen K, Valtonen HM, Mantere O, 
Melartin TK, Sokero TP, Oquendo MA, Isometsä ET (2014) 
Differences in incidence of suicide attempts between bipolar I 
and II disorders and major depressive disorder. Bipolar Disord 
16(6):652–661

	21.	 Khasakhala L, Sorsdahl K, Harder V, Williams D, Stein D, Nde-
tei D (2011) Lifetime mental disorders and suicidal behaviour 
in South Africa. Afr J Psychiatry 14(2):134–139

	22.	 Nock MK, Hwang I, Sampson N, Kessler RC, Angermeyer M, 
Beautrais A, Borges G, Bromet E, Bruffaerts R, De Girolamo G 
(2009) Cross-national analysis of the associations among mental 
disorders and suicidal behavior: findings from the WHO World 
Mental Health Surveys. PLoS Med 6(8):856

	23.	 Baron E, Bass J, Murray SM, Schneider M, Lund C (2017) A 
systematic review of growth curve mixture modelling literature 
investigating trajectories of perinatal depressive symptoms and 
associated risk factors. J Affect Disord 223:194–208

	24.	 Santos H, Tan X, Salomon R (2017) Heterogeneity in perinatal 
depression: how far have we come? A systematic review. Arch 
Women’s Mental Health 20(1):1–13

	25.	 Garman E, Schneider M, Lund C (2019) Perinatal depressive 
symptoms among low-income South African women: trajecto-
ries and predictors. BMC Pregnancy Childbirth (under review)

	26.	 Garman E, Cois A, Tomlinson M, Rotheram-Borus MJ, Lund C 
(2019) Course of perinatal depressive symptoms among South 
African women: associations with child outcomes at 18 and 36 
months old. Soc Psychiatry Psychiatr Epidemiol (accepted)

	27.	 Kasckow J, Youk A, Anderson SJ, Dew MA, Butters MA, Mar-
ron MM, Begley AE, Szanto K, Dombrovski AY, Mulsant BH 
(2016) Trajectories of suicidal ideation in depressed older adults 
undergoing antidepressant treatment. J Psychiatr Res 73:96–101

	28.	 Prinstein MJ, Nock MK, Simon V, Aikins JW, Cheah CS, Spirito 
A (2008) Longitudinal trajectories and predictors of adolescent 
suicidal ideation and attempts following inpatient hospitaliza-
tion. J Consult Clin Psychol 76(1):92–103

	29.	 Goldston DB, Erkanli A, Daniel SS, Heilbron N, Weller BE, 
Doyle O (2016) Developmental trajectories of suicidal thoughts 
and behaviors from adolescence through adulthood. J Am Acad 
Child Adolesc Psychiatry 55(5):400–407

	30.	 Madsen T, Van Spijker B, Karstoft K-I, Nordentoft M, Kerkhof 
AJ (2016) Trajectories of suicidal ideation in people seeking 
web-based help for suicidality: secondary analysis of a Dutch 
randomized controlled trial. J Med Internet Res 18(6):e178

	31.	 Miller AB, Eisenlohr-Moul T, Giletta M, Hastings PD, Rudolph 
KD, Nock MK, Prinstein MJ (2017) A within-person approach 
to risk for suicidal ideation and suicidal behavior: examining 
the roles of depression, stress, and abuse exposure. J Consult 
Clin Psychol 85(7):712–722

	32.	 Sokero P, Eerola M, Rytsälä H, Melartin T, Leskelä U, Lestelä-
Mielonen P, Isometsä E (2006) Decline in suicidal ideation 
among patients with MDD is preceded by decline in depression 
and hopelessness. J Affect Disord 95(1–3):95–102

	33.	 Kerr DC, Reinke WM, Eddy JM (2013) Trajectories of depres-
sive symptoms and externalizing behaviors across adolescence: 
associations with histories of suicide attempt and ideation in 
early adulthood. Suicide Life Threat Behav 43(1):50–66

	34.	 Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, 
Weiller E, Hergueta T, Baker R, Dunbar GC (1998) The mini-
international neuropsychiatric interview (M.I.N.I.): the devel-
opment and validation of a structured diagnostic psychiatric 

interview for DSM-IV and ICD-10. J Clin Psychiatry 59(Suppl 
20):22–33

	35.	 Lund C, Schneider M, Davies T, Nyatsanza M, Honikman S, 
Bhana A, Bass J, Bolton P, Dewey M, Joska J, Kagee A, Myer 
L, Petersen I, Prince M, Stein DJ, Thornicroft G, Tomlinson M, 
Alem A, Susser E (2014) Task sharing of a psychological inter-
vention for maternal depression in Khayelitsha, South Africa: 
study protocol for a randomized controlled trial. Trials 15:457. 
https​://doi.org/10.1186/1745-6215-15-457

	36.	 Cox JL, Holden JM, Sagovsky R (1987) Detection of postnatal 
depression. Development of the 10-item Edinburgh Postnatal 
Depression Scale. Br J Psychiatry 150(6):782–786

	37.	 De Bruin GP, Swartz L, Tomlinson M, Cooper PJ, Molteno C 
(2004) The factor structure of the Edinburgh Postnatal Depres-
sion scale in a South African peri-urban settlement. South Afr J 
Psychol 34(1):113–121

	38.	 Lawrie T, Hofmeyr G, De Jager M, Berk M (1998) Validation of 
the Edinburgh postnatal depression scale on a cohort of South 
African women. S Afr Med J 88(10):1340–1344

	39.	 Sheehan D, Lecrubier Y (2010) MINI International Neuropsychi-
atric Interview English Version 6.0.0 (online)

	40.	 Hamilton M (1960) A rating scale for depression. J Neurol Neu-
rosurg Psychiatry 23(1):56–62

	41.	 Davies T, Baron EC, Lund C, Schneider M (2019) Adaptation 
and validation of a structured version of the Hamilton Depression 
Rating Scale for use by non-clinicians in South Africa (AFFIRM-
HDRS). International Journal of Mental Health Systems (under 
review)

	42.	 StataCorp (2015) Stata Statistical Software: Release, vol 14. Stata-
Corp LP, College Station, TX

	43.	 Dang Q, Mazumdar S, Houck PR (2008) Sample size and power 
calculations based on generalized linear mixed models with cor-
related binary outcomes. Comput Methods Programs Biomed 
91(2):122–127

	44.	 Bobo WV, Angleró GC, Jenkins G, Hall-Flavin DK, Weinshil-
boum R, Biernacka JM (2016) Validation of the 17-item Hamilton 
Depression Rating Scale definition of response for adults with 
major depressive disorder using equipercentile linking to Clinical 
Global Impression scale ratings: analysis of Pharmacogenomic 
Research Network Antidepressant Medication Pharmacogenomic 
Study (PGRN-AMPS) data. Human Psychopharmacol Clin Exp 
31(3):185–192

	45.	 Fuhr DC, Calvert C, Ronsmans C, Chandra PS, Sikander S, De 
Silva MJ, Patel V (2014) Contribution of suicide and injuries to 
pregnancy-related mortality in low-income and middle-income 
countries: a systematic review and meta-analysis. Lancet Psychia-
try 1(3):213–225

	46.	 Szanto K, Mulsant BH, Houck P, Dew MA, Reynolds CF (2003) 
Occurrence and course of suicidality during short-term treatment 
of late-life depression. Arch Gen Psychiatry 60(6):610–617

	47.	 Joe S, Stein DJ, Seedat S, Herman A, Williams DR (2008) Non-
fatal suicidal behavior among South Africans. Soc Psychiatry 
Psychiatr Epidemiol 43(6):454–461

	48.	 Putnam K, Wilcox M, Robertson-Blackmore E, Sharkey K, Ber-
gink V, Munk-Olsen T, Deligiannidis KM, Payne J, Altemus M, 
Newport J (2017) Clinical phenotypes of perinatal depression and 
time of symptom onset: analysis of data from an international 
consortium. Lancet Psychiatry 4(6):477–485

	49.	 Howard LM, Flach C, Mehay A, Sharp D, Tylee A (2011) The 
prevalence of suicidal ideation identified by the Edinburgh Post-
natal Depression Scale in postpartum women in primary care: 
findings from the RESPOND trial. BMC Pregnancy Childbirth 
11(1):57

	50.	 Department of Health (2015) Guidelines for maternity care in 
South Africa: A manual for clinics, community health centres and 
district hospitals, 4th edn. Department of Health, Pretoria

https://doi.org/10.1186/1745-6215-15-457


1230	 Social Psychiatry and Psychiatric Epidemiology (2019) 54:1219–1230

1 3

	51.	 Honikman S, van Heyningen T, Field S, Baron EC, Tomlinson 
M (2012) Stepped care for maternal mental health: a case study 
of the perinatal mental health project in South Africa. PLoS Med 
9(5):e1001222

	52.	 Davies T, Schneider M, Nyatsanza M, Lund C (2016) “The sun 
has set even though it is morning”: Experiences and explana-
tions of perinatal depression in an urban township, Cape Town. 
Transcult Psychiatry 53(3):286–312

	53.	 Turecki G, Brent DA (2016) Suicide and suicidal behaviour. Lan-
cet 387(10024):1227–1239

	54.	 Iemmi V, Bantjes J, Coast E, Channer K, Leone T, McDaid D, 
Palfreyman A, Stephens B, Lund C (2016) Suicide and poverty 
in low-income and middle-income countries: a systematic review. 
Lancet Psychiatry 3(8):774–783


	Association between perinatal depressive symptoms and suicidal risk among low-income South African women: a longitudinal study
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Design
	Participants
	Procedure
	Instruments
	Suicidal ideation and behaviors
	Depressive symptoms
	Statistical analysis
	Ethics

	Results
	Sample characteristics

	Discussion
	Conclusion
	Acknowledgements 
	References




