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ABSTRACT
This longitudinal study indicates that exposure to the 
traumas of mass conflict and subsequent depressive 
symptoms play an important role in pathways leading to 
functional impairment in the postconflict period among 
women of child-rearing age. Our study, conducted 
in Timor-Leste, involved an analytic sample of 1292 
women recruited at antenatal clinics in the capital and 
its surrounding districts. Women were re-interviewed 
at home 2 years later (77.3% retention). We applied the 
Edinburgh Postnatal Depression Scale, the Harvard Trauma 
Questionnaire for conflict-related traumatic events, the 
WHO Violence Against Women Instrument covering the past 
year for intimate partner violence and the WHO Disability 
Assessment Schedule (WHODAS V.2.0) to assess functional 
impairment. A longitudinal path analysis tested direct and 
indirect relationships involving past conflict-related trauma 
exposure, depressive symptoms measured over the two 
time points and functional impairment at follow-up. The 
prevalence of predefined clinically significant depressive 
symptoms diminished from 19.3% to 12.8%. Nevertheless, 
there was a tendency for depressive symptoms to persist 
over time (β=0.20; p<0.001). Follow-up depressive 
symptoms were associated with functional impairment 
(β=0.35; p<0.001). Reported conflict-related trauma 
occurring a minimum of 6 years earlier (β=0.23; p<0.001) 
and past-year physical intimate partner violence (β=0.26; 
p<0.001) were each associated with depressive symptoms 
at baseline and at follow-up. A measure of poverty specific 
to the context and reported health problems in the mother 
and infant also contributed to depressive symptoms. 
The findings highlight the association between ongoing 
trauma-related depressive symptoms and the capacity 
of women in the childbearing age to function in multiple 
areas of their lives in a postconflict country. Recognition 
of these relationships is important in the formulation and 
implementation of contemporary international recovery 
and development policies applied to postconflict countries.

Introduction
International policies on socioeconomic 
development give emphasis to the importance 

of curtailing gender-based violence and 
promoting the participation of women in 
society.1 2 Less attention has been given, 
however, to the role of psychological trauma 
and its impact on mental health as factors 

Summary box

What is already known?
►► Exposure to violence has been established as a ma-
jor contributor to symptoms of common mental dis-
orders in general populations.

►► Women have been shown to suffer higher risk of 
depressive symptoms than their male counterparts, 
particularly women raising children.

►► Depressive symptoms can be associated with high 
levels of functional impairment.

What are the new findings?
►► Women in the childbearing age exposed to past 
mass conflict are at risk of ongoing depressive 
symptoms in the postconflict period.

►► Recent exposure to intimate partner violence adds 
to the burden of depressive symptoms among these 
women, as does poverty and ill health in the mother 
and infant.

►► Women with persisting depressive symptoms are 
more functionally impaired in multiple areas of their 
lives.

What do the new findings imply?
►► By detecting and intervening early, agencies in-
volved in providing mental health services in low-
resource conflict-affected settings may be able to 
avert risk of functional impairment among women in 
the childbearing period.

►► Identifying families in which intimate partner vio-
lence is ongoing and implementing strategies to 
overcome the problem may contribute to reducing 
depressive symptoms and increase functioning 
among women in the childbearing age in conflict-
affected countries
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limiting the participation of women in society, particu-
larly in low-resource postconflict countries.3 4

We focus on depressive symptoms because of extensive 
evidence that this form of emotional reaction is especially 
disabling in both sexes.5 Indeed, depressive disorders 
make a leading and growing contribution to the global 
burden of all diseases. While women universally experi-
ence higher rates of depression than men, this trend is 
amplified for women in low-resource settings.6 Moreover, 
the perinatal period extending into early child-rearing 
constitutes a high risk period for depression among 
women in all societies.7 Whereas there has been exten-
sive research into both the biological and psychosocial 
factors that contribute to risk of maternal depression in 
this period of vulnerability,8 it is only very recently that 
emphasis has been given to the roles of past and ongoing 
trauma exposure, including intimate partner violence. 
Relatively little attention has been given to the specific 
context of trauma as it pertains to women in low-resource 
postconflict societies, and the impact that these experi-
ences may have on depression. Similarly, there has been 
little recognition for the way that depressive symptoms 
impede women’s participation in society, and in the 
wider field of recovery and development following mass 
conflict.

Several factors may contribute to risk of depressive 
symptoms among women in the childbearing age in low-
resource conflict-affected countries. Importantly these 
include past exposure to the traumas of mass conflict and 
ongoing experiences of intimate partner violence (IPV). 
However, recent evidence has shown that poverty and 
poor general health are major contributors to depression, 
particularly for pregnant women and young mothers.9 As 
yet, however, there is a lack of epidemiological research 
using rigorous longitudinal designs that demonstrate a 
relationship between ongoing trauma-related depres-
sive symptoms and impairments in functioning among 
women in the childbearing age. This is despite the high 
risks women face in being exposed to violence and abuse 
during contemporary forms of mass conflict and to IPV in 
the aftermath.10–12 In general, data from multiple sources 
indicate that repeated exposure to violence of various 
types—whether related to mass conflict or domestic 
abuse and IPV—represents a potent risk factor for the 
onset and persistence of common mental health symp-
toms including depression.11–13

The focus of our research is on depressive symptoms and 
functioning among Timorese women exposed to exten-
sive trauma during the prolonged period of the Indone-
sian invasion and occupation (1975–1999) (see online 
supplementary file). Women in the present study were 
adolescents or young adults during two episodes of mass 
violence, both affecting the geographical area around 
the capital Dili. These periods included the humanitarian 
emergency of 1998–1999 when a vote in favour of inde-
pendence was followed by widespread acts of retribution 
enacted by Indonesian-supported militia who destroyed 
much of the built infrastructure of the country and 

forcibly displaced virtually the entire population; and the 
period of civil conflict (2006–2007) following an attempt 
to assassinate the president and prime minister of the 
country, an upheaval that occurred 6 years prior to the 
baseline assessment of our study. An additional factor is 
that up to one-third of women in Timor-Leste have been 
exposed to the trauma of IPV.14 15 A cross-sectional anal-
ysis of the baseline data from the present study suggested 
that the combination of past exposure to conflict-related 
trauma and more recent IPV may be particularly patho-
genic in generating high levels of depressive symptoms 
in Timorese women.14 16 However, the cross-sectional 
nature of the study precluded drawing causal inferences 
regarding the nature of these relationships.

In our longitudinal study, we applied a systematic 
approach to recruiting women from antenatal clinics 
in the capital, Dili, and surrounding districts of Timor-
Leste; with follow-ups at home, 2 years later. We draw on 
these data to apply longitudinal path analysis examining 
the role of ongoing depressive symptoms to functional 
impairment using a multidimensional measure of the 
latter construct; the relationship of past conflict-related 
trauma and more recent IPV with depressive symptoms; 
and the contribution to the model of other contextually 
relevant contributory factors of poverty and poor general 
health in the mother and infant.

Methods
Study design and participants
The Desenvolvimentu Isin-d’iak Labarik no Inan (DILI, 
development and well-being of children and mothers) 
study conducted between June 2013 and August 2015 
included a consecutive sample of women registering at 
the four large public antenatal clinics in the Dili District 
of Timor-Leste. The details of the methodology have been 
published previously.17 Over 90% of pregnant women use 
these clinics in a district comprising one-fifth of the coun-
try’s population of 1.1 million. The recruitment sequence 
is presented as a flow chart in figure 1.

Of 1740 women eligible at baseline, 1672 were inter-
viewed (96.1% response rate; see flow chart, figure  1); 
after initial registration at the clinic, contact was lost with 
66 of the 68 eligible women in the busy clinic environ-
ment, and two declined to participate. To be eligible for 
this study, women were in their second trimester of preg-
nancy as this is the most common time of registration 
at clinics; women manifesting signs of overt psychosis, 
profound intellectual impairment, or who experienced 
severe medical illnesses requiring referral to hospital, 
were excluded from this study.

Two years later, women were re-interviewed at their 
homes, yielding 1303 participants (77.9% of the baseline 
sample) (see figure  1 for details). Attrition was mainly 
due to loss of contact despite five attempts to locate each 
woman. A minority (14) had moved to distant parts of 
Timor-Leste or declined to participate further (8). The 
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Figure 1  Participant retention and response flow chart for the two-wave survey.

final analytic sample with complete data comprised 1292 
women.

Participant and public involvement
Key members of the team had worked in Timor-Leste 
over the preceding decade in assisting the government 
in mental health policy and service development.18 19 
The team was based in the Alola Foundation, the peak 
women’s not-for-profit agency in Timor-Leste. Exten-
sive consultations and discussions had occurred with the 
Ministry of Health and other key government agencies; 
with women’s groups and community leaders through 
the Alola foundation and with personnel in the partici-
pating clinics in the process of formulating and designing 
the study. During extensive piloting of interviews, feed-
back was sought from participants regarding the content, 
format and practical implementation of interviews, with 
a specific focus on inquiring into time constraints and 
risk of duress caused by any aspects of the process. The 
protocol was adjusted according to this feedback. Any 
women identified as experiencing depressive symptoms 
were referred to appropriate psychosocial agencies for 
support though few elected to seek assistance. In order to 
avoid biasing future assessments, routine results of each 
wave were not provided to participating women unless 
they freely requested this information, no case of which 
occurred.

Survey measures
All measures were repeated at both time points with the 
addition of the index of maternal and child health at 
the second assessment. Details of the cultural adaptation 
and translation and back-translation process have been 
provided previously.20

Socio-demographic characteristics
National census items were adopted to assess place of 
usual residence, age, marital status, level of education 
and employment status.

Depressive symptoms
We used the culturally adapted Edinburgh Postnatal 
Depression Scale (EPDS) comprising 10 items scored on 
a four-point self-rated Likert scale (range 0–30).21 The 
international threshold score of 13 or greater (addition 
of item scores) is applied to indicate clinically relevant 
depressive symptoms. For the path analysis, we used 
the mean EPDS symptom score. In our preliminary 
statistical analysis of the present data, we found a high 
correlation between scores on the EPDS and a measure 
of post-traumatic stress disorder (PTSD) consistent with 
past observations in the literature; to avoid the problems 
associated with multicollinearity, we retained the EPDS 
measures given that depression has previously been most 
consistently associated with functional impairment—the 
key focus of this paper—both in general populations 
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and among women in the childbearing and early child-
rearing period.22

Conflict-related traumatic events
The 23-item traumatic event (TE) exposure list of the 
Harvard Trauma Questionnaire (HTQ) previously 
adapted to Timor-Leste23 measured experiences of polit-
ical imprisonment, assault, torture, witnessing murder, 
exposure to atrocities, traumatic losses/separations of 
family or close others and deprivation of medical care for 
self or others in situations of severe illness. In the adapta-
tion of the measure for previous research in Timor-Leste, 
we found consistency in reporting whether a listed event 
(eg, exposure to atrocities) had occurred. In contrast, 
reliability was low when participants were asked to specify 
when the event(s) had occurred and the number of expo-
sures to each category of trauma; a finding consistent 
with our past experience working with communities in 
which numeracy is low. In keeping with past research in 
the field, we therefore use the index of lifetime expo-
sure for each event (scored as ever exposed=1; never 
exposed=0). Consistent with extensive past research in 
the field using the HTQ, scores for each event are added 
to generate a lifetime TE count.12 Given that no episodes 
of civil conflict occurred following baseline assessment, 
we applied the TE count at first assessments only.

Past-year intimate partner violence
We assessed IPV at both time points using the WHO 
Violence Against Women Instrument (see online supple-
mentary file) covering experiences of abuse in the past 
year.24 Sexual assault items were removed based on 
cultural sensitivities regarding inquiries into these expe-
riences in Timor-Leste. Drawing on an earlier examina-
tion of the baseline data,14 we derived three hierarchi-
cally ordered IPV categories: (1) no IPV or low respect/
regard without severe psychological or physical abuse; 
(2) severe psychological abuse with or without features of 
category 1 but no physical abuse and (3) physical abuse 
with or without features of category 1 or 2. Category 1 
acted as the reference group in relevant analyses.

Other putative risk factors
Timor-Leste has a distinctive history in which a large 
portion of the population has been exposed to 
prolonged or fluctuating economic hardship arising 
from both climatic issues (ie, long periods of drought 
often followed by flooding) and repeated episodes of 
mass conflict and displacement. In addition, women and 
especially husbands (many of whom accompanied their 
wives to the clinics) were noted in piloting and in past 
studies to be highly sensitive to revealing extreme poverty 
for fear that their economic hardship would be seen to 
reflect on their capacity to provide for their family. We 
therefore made certain to avoid any possible attribution 
of responsibility in developing a context-sensitive brief 
measure of economic duress comprising inquiries into 
education level, employment status and concrete aspects 

of economic hardship, such as difficulties in earning 
enough to feed children. In preliminary examination of 
baseline data, the distributions of scores indicated a cut-
off allowing us to assign families to dichotomous catego-
ries of no/low poverty (0) and high poverty (1).

By endorsing symptom lists (each rated 1, if endorsed) 
used by government agencies in Timor-Leste to record 
common manifestations of physical illness, women provided 
an indication of the state of health of themselves and their 
index child at follow-up. We addressed the pattern of skew-
ness in the distribution of composite scores by assigning a 
score of 1 if any common symptom of physical illness was 
reported, and 0 if there were no symptoms.

Functional impairment
The WHO Disability Assessment Schedule (WHODAS 
V.2.0, 12-item version) has been extensively used across 
cultures (including in pregnancy) and comprises six core 
functions relating to cognition/communication, going 
out (mobility), self-care, interpersonal interactions, 
life activities (at work or home) and participation in 
society.25 26 Ratings for each item range from no impair-
ment=1 to extreme impairment=5 (total score range 
12–48 in the present sample).25 26

Field team
The field team of 18 Timorese women were selected 
from the community after advertising and word of mouth 
publicity, based on their levels of education (ie, at least 
some high-school attendance; capacity to read and write), 
past experience working on research or development 
projects or in helping/health agencies, and basic tech-
nical skills (eg, use of electronic devices). They received 
2 weeks of training followed by 2 months of direct field 
experience in conducting pilot interviews, supervised by 
the Australian team. Pairs of interviewers were required 
to achieve 100% inter-rater reliability with supervisors 
in five consecutive assessments using the EPDS. Over 
the course of the study, the field team received regular 
supervision, feedback and ongoing in-service training. 
The core team has remained remarkably stable over the 
course of the study with very few resigning, although 
some have taken periods of maternity leave.

Ethics
Signed or witnessed verbal consent was obtained from all 
participants and interviews were conducted under condi-
tions of strict privacy.

Statistical analyses
We provide descriptive data for all indices in tabular 
form. For the EPDS, we provide both the prevalence of 
above threshold scores (based on the international cut-
off score of 13 or greater) and the mean and SD for the 
summary symptom score, the index used in the path anal-
ysis. Bivariate analyses were applied to examine associa-
tions between theoretically relevant explanatory variables 
(socio-demographic factors, TEs, IPV, poverty, maternal 
and child ill health) and depressive symptoms, applying 
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the χ2 test. Indices that were statistically significant 
(<0.05) were entered into a path model based entirely 
on observed variables and including direct and indirect 
paths.27 28 The model was constructed based on theo-
retical considerations and in a chronological sequence 
consistent with testing the key hypotheses. To avoid exces-
sive complexity in presenting the model diagram, non-
significant paths are not shown. The model was designed 
specifically to test the following paths: (1) from baseline 
depressive symptoms to follow-up depressive symptoms; 
(2) from depressive symptoms to functional impairment; 
(3) from trauma-related indices (conflict-related TEs and 
IPV) to depressive symptoms and functional impairment 
and (4) from poverty and maternal and child health status 
to depressive symptoms and functional impairment. The 
only exogenous index to be included in the model was 
age given that this variable showed a bivariate association 
with the depressive score in the preliminary analysis.

We assessed model fit according to a suite of conventional 
criteria including a non-significant χ2 test; the Comparative 
Fit Index (CFI)>0.90; the Tucker Lewis Index (TLI) >0.90; 
the root mean square error of approximation (RMSEA) 
<0.08 and the standardised root mean square residual 
(SRMR) <0.08. SPSS V.25 was used to generate the descrip-
tive statistics and conduct the bivariate analyses; the path 
analysis was conducted in MPLUS V.7.1.29 30

Results
Descriptive data
The mean age of women increased from 26.3 (SD 5.1) to 
28.4 (SD 5.3) years in keeping with the 2-year timeframe 
between baseline and follow-up interviews. Changes were 
minimal in relation to marital status, education, employ-
ment and poverty levels among participating women 
over the 2-year time frame (table 1). The mean number 
of lifetime TEs reported was 5.4 (SD 3.4); the number 
of women who experienced IPV physical abuse increased 
from 322 (24.9%) to 498 (38.6%) over time (McNemar’s 
test, p<0.001). At follow-up, 1 in 10 women (n=136, 
10.5%) reported at least one symptom of ill health and 
the corresponding maternal-reported number for index 
children was 193 (14.9 %).

Depressive symptoms and functional impairment
One in five women at baseline (n=249, 19.3%) exceeded 
the conventional EPDS threshold for depressive symptoms 
while approximately one in eight (n=163, 12.6%) met 
that criterion at follow-up (McNemar’s test, p<0.001). A 
fifth of women reporting threshold depressive symptoms 
at baseline (58 out of 249, 22.3%) continued to mani-
fest the same level of symptoms at follow-up suggesting 
a persisting or recurring pattern of depressive symptoms 
over 2 years. This subgroup represented 4.5% (58 out 
of 1292) or 1 in 20 women from the whole sample. In 
spite of the decline in depressive symptoms over time, 
there remained a significant correlation between base-
line and follow-up mean depressive symptoms (baseline: 
mean=8.5, SD=4.4; follow-up: mean=6.4, SD=4.8; r=0.27; 

paired t-test, p<0.001). Functioning improved over time 
(baseline: mean WHODAS score=20.3, SD=4.7; follow-up: 
mean=16.2, SD=4.1; paired t-test, p<0.001).

Bivariate analyses
Potential predictors of depressive symptoms
Bivariate analyses indicated that younger age (p=0.042), 
number of exposures to conflict-related TEs (p<0.001), 
higher categorisation of IPV exposure (p<0.001) and 
reporting severe family poverty (p=0.003) were all asso-
ciated with depressive symptoms at baseline (table  2). 
At follow-up, younger age (p=0.040), conflict-related 
TEs (p<0.001), past-year IPV (p<0.001) and poverty 
(p<0.001) were likewise associated with depressive symp-
toms. In addition, reported physical health symptoms at 
follow-up in both the woman (p=0.003) and the index 
child (p<0.001) were significantly associated with depres-
sive symptoms (table 2).

Correlates of functional impairment at follow-up
Correlates of functional impairment were follow-up 
indices of depressive symptoms (r=0.69; p<0.001), IPV 
(r=0.10; p<0.001), poverty (r=0.15; p<0.001) and phys-
ical health symptoms in the women (r=0.19; p<0.001). 
In addition, lifetime TEs measured at baseline were 
also associated with functional impairment at follow-up 
(r=0.09; p<0.001).

Path analysis
Figure 2 displays the path diagram with standardised esti-
mates (β) indicating significant associations. The model 
demonstrated a good fit to the data (χ2=23.92, df=24, 
p=0.46; CFI=1.00, TLI=1.00, RMSEA=0.00, SRMR=0.014).

Depressive symptoms and functional impairment
The path diagram indicates that baseline depressive 
symptoms were associated with follow-up depressive 
symptoms (β=0.20; p<0.001), and follow-up depressive 
symptoms were associated with functional impairment 
(β=0.35; p<0.001).

Indices associated with depressive symptoms
Trauma-related indices showed the strongest associa-
tions with baseline depressive symptoms (conflict-related 
TEs: β=0.23, p<0.001; IPV: β=0.26; p<0.001); other asso-
ciations included younger age (β=−0.06, p=0.016) and 
poverty (β=0.10, p<0.001) (table 3 and figure 2).

The pattern of associations was replicated at follow-up. 
Indices at follow-up associated with depressive symp-
toms included IPV (β=0.14; p<0.001), poverty (β=0.14; 
p<0.001) and health symptoms reported in the child 
(β=0.08; p=0.001) (figure 2). In addition, TEs measured 
at baseline were associated with depressive symptoms at 
follow-up (β=0.07, p=0.007). As indicated, the strongest 
association with follow-up depressive symptoms were base-
line depressive symptoms (β=0.20; p<0.001), followed by 
follow-up IPV (β=0.14; p<0.001) and follow-up poverty 
(β=0.14; p<0.001) (table 3 and figure 2).
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Table 1  Socio-demographic and trauma-related factors, other risk factors and mental health measures at baseline and 
follow-up

Socio-demographic 
characteristics and mental health 
indices

Baseline survey (n=1292) Follow-up survey (n=1292)

Baseline vs
follow-up: p values

Number of 
women Col %

Number of 
women Col %

Age group (in years) p<0.001

<25 years 509 39.4 314 24.3

25–29 466 36.1 482 37.3

≥30 317 24.5 496 38.4

Mean age (SD) 26.3 (5.1) 28.4 (5.3) p<0.001

Educational status p=0.053

None or primary school 194 15.0 209 16.2

Junior/senior high school 761 58.9 763 59.1

Technical college/diploma 86 6.7 77 6.0

University 251 19.4 243 18.8

Employment status p=0.218

Unemployed 849 65.7 872 67.5

Paid employment/small trade/
farming

443 34.3 420 32.5

Ongoing financial stressors: Yes* 100 7.7 83 6.4 p=0.498

Maternal ill health during 
pregnancy (follow-up): Yes†

 �   �  136 10.5  �

Child ill health (follow-up): Yes‡  �   �  193 14.9  �

Conflict-related traumatic events 
count: mean (SD)§

 �  5.4 (3.4) 3.7 (2.4) p<0.001

IPV¶  �   �   �   �  p<0.001

No IPV or low respect/regard 584 45.2 499 38.6  �

Severe psychological abuse 386 29.9 295 22.8  �

Physical abuse 322 24.9 498 38.6  �

PTS: threshold ≥2.0 72 5.6 42 3.3 p=0.004

EDS: threshold ≥13.0 249 19.3 163 12.6 p=0.003

Total EDS mean score (SD)  �  8.5 (4.4) 6.4 (4.8) p<0.001

Total WHODAS mean score (SD)  �  20.3 (4.7) 16.2 (4.1) p<0.001

*Score for ongoing financial stressors was generated by adding six items, each of them scored ‘0’ for ‘no economic hardship at all’ and ‘1’ 
for ‘any economic hardship’. Total score was then dichotomised by assigning ‘0’ for ‘no economic hardship at all’ and ‘1’ for ‘any economic 
hardship’.
†Maternal ill health or physical symptoms during pregnancy at follow-up based on endorsing at least one of the listed items: bleeding, severe 
headache, blurred vision, convulsions, swollen hands/face, high fever, loss of consciousness, difficulty in breathing, severe weakness, severe 
abdominal pain, accelerated/reduced fetal movement (0=no physical symptoms; 1=one or more physical symptoms).
‡Child ill health or physical symptoms at follow-up: child suffered from any of the listed causes of sickness (No=0; Yes=1);.
§Total conflict-related traumatic events count at baseline based on the addition of each endorsed trauma item (scored 1).
¶IPV items are grouped as follows. Low respect/regard only: Examples of low respect/regard include extent to which man spends his free 
time with partner, consults on different household matters, shows respect, trusts partner with money, etc. Severe psychological abuse 
involves items in which there is threatening, intimidating and controlling behaviour such as jealousy or anger if partner talks to other men, 
accusations of infidelity, restrictions on meeting friends, limiting contact with family, insisting on knowing partner’s whereabouts and 
humiliating or threatening behaviour. Physical violence included pushing, shaking, throwing objects at partner, slapping, twisting arm, 
punching, kicking, dragging, strangling, burning, threatening or attacking with weapon or instrument. The typology is hierarchical, that is, the 
more severe categories can include characteristics in those of a lower order but not vice versa.
EDS, Edinburgh Depression Scale; IPV, Intimate partner violence; PTS, Post-traumatic stress; WHODAS, WHO Disability Assessment 
Schedule.

Pathways to functional impairment
Follow-up depressive symptoms were most strongly asso-
ciated with functional impairment (β=0.35; p<0.001), 
followed by maternal physical health symptoms (β=0.14; 

p<0.001) and poverty (β=0.07; p=0.009). Indirect pathways 
to functional impairment included baseline TEs (indirect 
standardised coefficient=0.08; p<0.001) and follow-up IPV 
(indirect standardised coefficient=0.05; p<0.001).
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Table 2  Associations of candidate variables (to be entered into path analysis) with EDS above threshold score at baseline 
and follow-up survey

Candidate predictor variables

Baseline survey Follow-up survey

Total number

Satisfied EDS threshold 
≥13.0

Total number

Satisfied EDS threshold 
≥13.0

Number Row % Number Row %

All women 1292 249 19.3 1292 163 12.6

Age

<25 years 509 109 21.4 314 46 14.6

25–29 466 94 20.2 482 69 14.3

≥30 years 317 46 14.5 496 48 9.7

χ2 test: p values p=0.042 p=0.042

IPV  �   �   �

No or low 584 69 11.8 499 30 6.0

Severe psychological abuse alone 386 71 18.4 295 35 11.9

Physical and severe psychological abuse 322 109 33.9 498 98 19.7

χ2 test: p values  �  p<0.001 p<0.001

Poverty index*  �   �   �

No poverty/social disadvantage 322 45 14 311 20 6.4

Moderate poverty/social disadvantage 885 179 20.2 907 114 12.6

Severe poverty/social disadvantage 85 25 29.4 74 29 39.2

χ2 test: p values  �  p=0.003 p<0.001

Maternal ill health (follow-up)

No physical symptoms 1156 135 11.7

One or more physical symptoms 136 28 20.6

χ2 test: p values p=0.003

Child ill health (follow-up)

No symptoms 1099 122 11.1

Presence of symptoms 193 41 21.2

χ2 test: p values p<0.001

EDS at baseline  �   �   �

EDS: threshold <13.0 1043 NA  �  105 10.1

EDS: threshold ≥13.0 249  �   �  58 22.3

χ2 test: p values  �   �  p<0.001

Mean TEs at baseline  �   �   �

EDS: threshold <13.0 (mean, SD) 1043 5.1 (3.2) 5.2 (3.3)

EDS: threshold ≥13.0 (mean, SD) 249 6.6 (3.5) 6.3 (3.9)

t-test: p values  �  p<0.001 p<0.001

*Poverty index at baseline/follow-up based on items inquiring into education (none to high-school level=1; technical/university level=0), 
employment (unemployed=1; employed=0) and ongoing economic hardship (no economic hardship=0; any economic hardship=1), scored 
0–3 (0=no poverty; 1=moderate poverty; 2,3=severe poverty), a higher score representing greater ongoing economic hardship. Economic 
hardship score generated by adding six items related to ongoing financial stressors, each of them scored ‘0’ for ‘no economic hardship at all’ 
and ‘1’ for ‘any economic hardship’. Total score was then dichotomised by assigning of ‘0’ for ‘no economic hardship at all’ and ‘1’ for ‘any 
economic hardship’.
EDS, Edinburgh Depression Scale; IPV, intimate partner violence; NA, not applicable; TE, traumatic effect.

Associations among predictor indices
Age
Younger women recorded higher rates of depressive 
symptoms (β=−0.06; p=0.016), and physical IPV at both 

baseline (β=−0.13; p<0.001) and follow-up (β=−0.08; 
p=0.003). Older women reported higher levels of expo-
sure to TEs (β=0.10; p=0.001), consistent with the dura-
tion of time since past mass conflict.
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Figure 2  Path model showing statistically significant direct pathways with standardised coefficients.
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Table 3  Path model: standardised direct and indirect effects of age, poverty, family conflict, total conflict-related trauma 
events, IPV leading to depressive symptoms and functional impairment, at baseline and follow-up

Candidate predictor variables

Depressive symptoms at 
baseline

Depressive symptoms at 
follow-up

Functional impairment at 
follow-up

Coefficient (β) P values Coefficient (β) P values Coefficient (β) P values

Direct significant effects*

Baseline survey

Age at baseline −0.06 p=0.016

Poverty index at baseline 0.10 p<0.001

Total traumatic event counts at 
baseline

0.23 p<0.001 0.07 p=0.006 (0.08) p<0.001

IPV at baseline 0.26 p<0.001

Depressive symptoms at baseline (total 
score)

0.20 p<0.001 0.06 p=0.023

Follow-up survey

Poverty index 0.14 p<0.001 0.07 p=0.009

IPV 0.14 p<0.001 (0.05) p<0.001

Maternal ill health during pregnancy (0.03) p<0.001 0.14 p<0.001

Child ill health 0.08 p=0.001 (0.03) p=0.002

Depressive symptoms at follow-up 
(total score)

NA 0.35 p<0.001

Model summary Values

χ2 test of model fit 23.92; df=24; p=0.466

RMSEA (90% CI of RMSEA) 0.000 (0.000–0.022)

CFI 1.00

TLI 1.00

SRMR 0.014

All the variables included in the analyses are based on observed data. Only significant estimates are included in the table.
*Indirect significant effects are presented inside bracket in italics.
CFI, Comparative Fit Index; IPV, intimate partner violence; NA, not applicable; RMSEA, Root mean square error of approximation; SRMR, 
standardised root mean square residual; TLI, Tucker–Lewis Index.

Conflict-related TEs
TEs were associated directly with baseline IPV (β=0.14: 
p<0.001) and indirectly with follow-up IPV (indirect 
standardised coefficient=0.08; p<0.001). TEs were also 
associated with women’s physical symptoms (β=0.06; 
p=0.027).

Intimate partner violence
Baseline IPV was associated with follow-up IPV (β=0.24; 
p<0.001).

Poverty
Baseline poverty was strongly associated with follow-up 
poverty (β=0.69; p<0.001). In addition, at each time 
point, poverty was associated with IPV (baseline: β=0.07; 
p<0.012, follow-up: β=0.06; p<0.026) (figure 2).

Physical symptoms
Poverty was associated with maternal physical symptoms 
(β=0.08; p<0.001), and there was an association between 
maternal physical symptoms and child physical symptoms 
(β=0.07; p=0.012) at follow-up.

Discussion
Although there was a significant decline in depressive 
symptoms over time from 1 in 5 to 1 in 8 women, 1 in 
20 women showed a pattern of persistence or recur-
rence of this emotional problem over the 2-year time 
frame. Importantly, follow-up depressive symptoms 
were the strongest predictor of functional impairment 
among women. Exposure to past conflict-related trauma 
showed a persisting association with depressive symptoms 
although its influence diminished somewhat over time. 
Poverty measured at baseline showed a strong tendency 
to persist over the 2-year period and a consistent associ-
ation with depression. Similarly, IPV showed a tendency 
to continue over time and to be associated with women’s 
depressive symptoms. There was a relationship between 
health issues in the mother and child with the latter 
index being associated with maternal depression. The 
path model revealed anticipated relationships among 
predictor variables, for example poverty was related to 
IPV and poor maternal health, and exposure to conflict-
related trauma was associated with IPV in the family.31
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The percentage of women meeting threshold for 
depressive symptoms (19.3%) was broadly consistent 
with findings from other low-resource countries.32–34 The 
decline in depression prevalence to 12.6% over time may 
reflect a combination of factors including the tendency 
for natural recovery after the stresses of the perinatal 
period,35 the restoration of peace in the country and the 
associated passage of time since exposure to the traumas 
of mass conflict. Nevertheless, one-fifth of women who 
were depressed at baseline continued to report above-
threshold depressive symptoms at follow-up, consistent 
with the positive correlation found between symptoms at 
the two time points. Importantly, depressive symptoms at 
follow-up were strongly associated with functional impair-
ment. Taken together, trauma-related factors (conflict-
related TEs, IPV) showed important associations with 
depressive symptoms both directly and via pathways 
involving other indices. As shown in past studies in 
other settings,9 33 poverty and poor general health of the 
woman and infant made additional contributions to both 
depressive symptoms and functional impairment.

Strengths of this study include the systematic recruit-
ment strategy, longitudinal design, large sample size, high 
initial response rate and acceptable level of retention of 
participants at follow-up. The team has a long experience 
in adapting measures to the culture and context of Timor-
Leste and in undertaking population-based research in 
that setting.23 The field team received intensive training 
and extensive supervision, and our team members 
remained with the project throughout both assessment 
periods. Although not a diagnostic measure, the EPDS 
has the advantage of providing a readily replicated index 
of depressive symptoms at the community level, allowing 
benchmarking against other international studies.33

In relation to limitations, an important constraint 
inherent to studies of this kind is the issue of collinearity 
among comorbid measures of mental health symptoms. 
For that reason, even though symptoms of PTSD are of 
practical and theoretical interest in this field, the index 
measuring this domain was excluded because of high 
levels of collinearity with depressive symptoms, and the 
latter were the core focus of this study given their strong 
association with functional impairment. The corollary, 
however, is that the high correlation between PTSD and 
depressive symptoms represents an indirect test of validity 
in assessing the latter construct insofar as the association 
with PTSD is well-established across the international 
literature.36 Although beyond the scope of this report, 
future analyses may examine more closely the associa-
tion of PTSD and depressive symptoms in this sample, 
following the approaches used in the recent literature.

In designing the study, we elected to use the EPDS as 
our index of depressive symptoms for several reasons. 
The measure is the most commonly used in the maternal 
mental health field and has a strong legacy of testing 
and cultural and linguistic adaptation across cultures.37 
The large body of studies using the measure provides a 
foundation for benchmarking our findings against those 

of other inquiries conducted in a diversity of settings. 
Furthermore, the measure is brief and readily applied 
in a clinic or community setting by lay-field workers 
with no previous background in mental health. As such, 
the use of the EPDS in the antenatal clinics offered an 
opportunity to familiarise these services with the use 
of the measure as a screen for depressive symptoms. 
The concomitant limitation, however, is that the EPDS 
cannot provide a definitive diagnosis of major depressive 
disorder for either clinical or epidemiological purposes. 
Above threshold scores can only serve as an indicator that 
the woman requires a further, more comprehensive clin-
ical assessment to determine need for treatment.

Several inferences can be derived from our findings. 
Although depressive symptoms have a strong tendency 
to resolve over 2 years among Timorese women following 
the birth of a child, a minority of women show a pattern of 
persistence or recurrence of these problems. Important 
to the key hypothesis of our study was the finding that 
depressive symptoms showed the strongest association 
with functional impairment based on the widely used 
WHO measure which includes activities in all aspects of 
life including engagement and activity at a society-wide 
level. These findings suggest that the presence of depres-
sive symptoms may play a critical role in impairing women 
to engage in work and society at the age when these 
activities are most critical to that gender group, thereby 
limiting their capacity to participate fully in the process 
of reconstruction and development following periods 
of mass conflict. These associations therefore should be 
of central concern to the broader field of postconflict 
recovery and development given that the achievement of 
gender equality and the participation of women are high 
priorities.2

The role demonstrated for TEs in the relevant pathways 
identified indicates the importance of the longer-term 
effects of mass conflict on mental health and functioning 
among women in the childbearing and child-rearing age, 
and the pivotal role that depressive symptoms can play in 
the sequence leading to adverse social outcomes. More-
over, our findings underscore the maxim that trauma 
can lead to further trauma, indicated by the association 
between exposure to past conflict-related trauma—oc-
curring a minimum of 6 years prior to baseline assess-
ment—and levels of IPV occurring in the past year. This 
pattern provides further evidence to support the thesis 
that the traumas of conflict can lead to trauma and abuse 
in the home during the postconflict period, thereby 
perpetuating or precipitating mental health symptoms 
(in this instance, of depression) that continue to impact 
on the capacity of women to function. Although not a 
focus of the present analysis, there is ample evidence that 
maternal depression can have multiple adverse impacts 
on the social and emotional well-being, and psycholog-
ical development of infants and young children.38

It is noted that the prevalence of physical IPV increased 
over time whereas the impact of this form of abuse 
on women’s mental health showed a corresponding 
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reduction. Pregnancy may act as a partial deterrent against 
IPV but its effects on mental health may be more severe 
given that the woman is in a state of heightened psycho-
logical vulnerability and insecurity being concerned not 
only for her own physical safety but also about risks of 
harm to the fetus.39

Our findings underscore the need to adopt a compre-
hensive, multisectoral approach to addressing the issue of 
depressive symptoms among women in the childbearing 
age in postconflict countries. Those who screen positive 
on measures such as the EPDS require more comprehen-
sive assessments for the presence of clinically significant 
depressive disorders and women with severe depression 
should be referred to non-stigmatising culturally sensitive 
community-based services; a model that has been adopted 
in Timor-Leste over the past 20 years.40 In addition, once 
detected, IPV requires direct attention in view of its 
grave physical and mental health consequences, and also 
because the abuse represents a grave human rights viola-
tion that undermines the fabric of society and represents 
a contravention of the law.41 In that regard, our findings 
as a whole have important implications in directing atten-
tion towards the family as a major factor determining the 
onset and course of depressive symptoms among women. 
In that respect, it is noteworthy that the major risk factors 
for depressive symptoms and their persistence include 
the inter-related issues of poverty, domestic violence and 
poor health of the mother and the infant.42 In that sense, 
women who are depressed act as a sentinel indicator of 
a family that is likely facing multiple forms of psychoso-
cial adversity.43 A comprehensive family-based approach 
to assessment and intervention therefore warrants close 
attention in postconflict settings such as Timor-Leste.

Conclusions
Our longitudinal path model indicated that depressive 
symptoms may be major impediment to functioning 
among women of child-rearing age in postconflict coun-
tries such as Timor-Leste. Moreover, exposure to past 
conflict-related trauma and ongoing IPV—factors that are 
inter-related—contribute to depressive symptoms. Other 
forms of deprivation and adversity, such as poverty, and 
physical ill health contribute to pathways to depression 
and functional impairment. Greater recognition of the 
importance of depressive symptoms and their association 
with trauma and family-related adversity in shaping the 
capacity of women to function in postconflict societies 
may enhance the effectiveness of policies, and planning 
and implementation strategies of recovery and develop-
ment that prioritise participation of women in these soci-
eties. At a political level, preventing recurrent cycles of 
violence both in society and in the home will be a major 
step in establishing social stability, reducing mental 
health problems such as depression among women and 
promoting gender equality and women’s participation in 
postconflict countries such as Timor-Leste.
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