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GLOSSARY OF DEFINITIONS AND CONCEPTS
Maternal health care use: Is a general term that indicates the use of healthcare services by
mothers, such as use of antenatal care services, institutional delivery, postnatal care as well

as attending emergency health care for pregnancy related emergencies.

Antenatal care utilisation: refers to the mothers’ use of antenatal care services for reasons
related to pregnancy that was explained in respect to number of antenatal care visits. It was
classified as scheduled and non-scheduled antenatal care (ANC) visits based on the WHO’s
recommendation of antenatal care schedules, which proposes that the first ANC attendance
should take place before the sixteenth week of gestation; second ANC attendance between
weeks 24 and 28; third ANC between weeks 30 and 32; and fourth ANC visit between weeks
36 and 40.

Unscheduled ANC attendance: represents ANC visits out of the WHO’s recommended
time intervals. Women who initiated ANC visits between 24 and 28 weeks of gestation and
continued the remaining visits as recommended were considered to have had non-scheduled
ANC for the first visit but to have had scheduled ANC visits for the remaining ANC
schedules. Similarly, women who initiated ANC visits between 30 and 32 weeks of gestation
were classified as having non-scheduled ANC visits for the first two visits but, scheduled
ANC visits for the third visit. Women who initiated ANC 36 and 40" weeks of gestation
were considered as having non-scheduled ANC visits for first to third ANC visits but as
having scheduled ANC visit for the fourth ANC visit. Finally, the numbers of scheduled and
non-scheduled ANC visits were counted for each respondent.

Delivery care utilisation: refers to one of the elements of maternal health care use that
specifically refers to the mother’s delivery in health care institution instead of delivering at

home without skilled birth attendant.

Postnatal care utilisation: in this document, it refers to the number of postnatal care visits
within four weeks after delivery. It was based on WHO’s recommendation of use of
postnatal care to check maternal and neonatal health within four weeks of delivery in which

most neonatal deaths occur.
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Perinatal complications: Refers to self-reported complications that may occur during
pregnancy, labour and at postpartum, and included reports of oedema, blurred vision, severe
abdominal pain, abnormal vaginal discharge, burning sensation at urination, severe headache,
convulsion, haemorrhage, unconsciousness and fever that could occur during pregnancy or at
postpartum. It also includes labour complications such as premature rupture of membrane,

prolonged labour, tear and retained placenta (30 minutes or more).

Adverse perinatal outcomes: It indicates adverse pregnancy outcomes such as spontaneous
abortion and stillbirth that were combined as “pregnancy loss”. It also included death of a

neonate after live birth within 28 days of delivery (neonatal mortality).

Antenatal Depressive symptoms: It refers to whether a woman had probable antenatal
depressive symptoms, based on a locally validated version of Patient Health Questionnaire
(PHQ-9), which is a measure of depressive symptoms based on Diagnostic and Statistical
Manual of mental disorders IV (DSM V).
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ABSTRACT

Background

Maternal Mortality in Low and Middle Income Countries (LMICs) remains a major public
health challenge despite the encouraging achievement of the fifth Millennium Development
Goal (MDG-5). Almost all (99.0%) of the global maternal deaths occur in LMICs where
there are high resource constraints and low access to health care services. In Sub-Saharan
Africa, more than half of perinatal women have no access to maternal healthcare services.
The situation is reflected in Ethiopia where only 34% of women attended for antenatal care
(ANC) and skilled practitioners attended only 26% of deliveries in 2015. Mental disorders,
especially depressive disorders, are also common affecting about one in seven perinatal
women. Perinatal depression has been shown to be an independent risk factor for maternal
healthcare service utilisation on behalf of the child but there has been little exploration of its

potential impact on utilisation of maternal healthcare services.
Objective

The main objective of this study was to investigate the impact of antenatal depressive
symptoms on utilisation of maternal healthcare services (antenatal care, uptake of

institutional delivery and postnatal care use) and its effect on perinatal complications.

Methods

Study Design: The study that formed the basis of this thesis was a population-based study
that comprises three sub-studies linked to three main outcomes. Sub-study-1 was a cross-
sectional study carried out at the initiation of the prospective study. Sub-study-11 and 111 were
prospective follow-ups of participants identified with probable depression in sub-study-I to
assess impact of depressive symptoms on (a) institutional delivery and postnatal care use; b)

perinatal complications respectively.

Participants: The participants were pregnant women in their second and third trimester
residing in Sodo District, Gurage Zone, Southern Nations, Nationalities and Peoples Region
of Ethiopia. Eligibility Criteria included: (1) Age 15 years and above; (2) permanent

residence as defined by continuous residence in the area for at least the preceding six months;
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(3) Able to provide informed consent; (4) Not having hearing or cognitive impairment to the

extent of impairing capacity to give informed consent or to communicate adequately.

Assessments: During baseline assessment, at the second and third trimesters of pregnancy,
participants were screened for antenatal depressive symptoms and background demographic
and socio-economic information along with other potential confounders such as intimate
partner violence, social support, history of chronic medical conditions and adverse perinatal
outcomes. Antenatal depressive symptoms were assessed using a locally validated version of
the Patient Health Questionnaire-9 (PHQ-9). Participants scoring five or more on the PHQ-9
were considered to have probable antenatal depression. ANC attendance and pregnancy
related emergency healthcare visits were cross-sectional outcomes that were assessed as part
of the initial baseline assessment. At a median of eight weeks after childbirth, the
participants were re-interviewed about their place of delivery, attendance of postnatal care

services and whether they had experienced an of perinatal and postpartum complications.

Statistical Analysis: Poisson and Negative binomial regression models were used for cross-
sectional evaluation of the association of antenatal depressive symptoms with antenatal
service use and pregnancy related emergency healthcare provider visits. Binary logistic
regression was used to examine the association of antenatal depressive symptoms with early
initiation and adequacy of ANC services. Binary logistic regression was also used to
examine association of antenatal depressive symptoms with uptake of institutional delivery,

having assisted delivery and women’s experience of perinatal complications.
Results

Participant Characteristics: Among study participants, 98.7% were married, 67.5% were
non-literate, 92.2% were rural residents and the mean age of the participants was 26.8 years.
The majority (64.8%) of women initiated ANC visits (37.0% by 16 weeks gestation) and

nearly two-thirds (62.3%) delivered in healthcare institutions.

Baseline (Cross-sectional) Study: At PHQ-9 cut-off of five or more, 29.5% of baseline
participants and 28.7% of followed up participants had probable antenatal depression.
Women with depressive symptoms had an increased risk of having greater number of un-
scheduled ANC visits (adjusted Risk Ratio (aRR)=1.41, 95% CI: 1.20, 1.65). These group of

women also had an increased number of emergency healthcare provider visits to both
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traditional healthcare providers (aRR=1.64, 95% CI: 1.17, 2.31) and biomedical healthcare
providers (aRR=1.31, 95% CI: 1.04, 1.69) for pregnancy-related emergencies.

Prospective Studies: Women with probable antenatal depression also had increased odds of
reporting institutional birth [adjusted Odds Ratio (aOR) =1.42, 95% Confidence Interval
(CI): 1.06, 1.92] and increased odds of reporting having had an assisted delivery (aOR=1.72,
95% CI. 1.10, 2.69) than women without these symptoms. In sub-group analysis of women
with institutional deliveries, the increased odds of institutional delivery was associated with
emergency reasons during labour (aOR = 1.62, 95% CI: 1.09, 2.42) rather than pre-planning
to deliver in healthcare institutions. Furthermore, there was increased odds of pregnancy
(OR=2.44, 95% CI: 1.84, 3.23), labour (OR= 1.84 95% CI: 1.34, 2.53) and postpartum
(OR=1.70, 95% CI: 1.23, 2.35) complications among these group of women compared to
women without antenatal depressive symptoms. However, antenatal depressive symptoms
were not significantly associated with early initiation of ANC or postnatal care visits,

pregnancy loss or neonatal mortality.

Conclusion

Establishment of a system for detection, referral and treatment of antenatal depression,
integrated within existing antenatal care, has the potential to reduce treatment costs and
promote efficiency of the health care system through increased use of scheduled ANC and
planned uptake of institutional delivery. It also has potential to reduce perinatal
complications, thus contributing to a reduction in maternal morbidity and mortality, as well
as improved neonatal health. But, further studies should ensure whether early detection and

treatment of depressive symptoms may reduce the risk of perinatal complications.
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1. INTRODUCTION

1.1. Background of the Study

Maternal mortality remains a major public health challenge in low and middle income
countries (LMICs) despite the encouraging achievements of the millennium development
goals (MDGs) (1, 2). Almost all (99%) of global maternal deaths occur in LMICs settings
(3). The Sub-Saharan countries make about 15% of the global population while contributing
to about 56% global maternal deaths (3, 4) indicating marked global inequity. Ethiopia alone

contributes to between three and five percent of global maternal mortality (5, 6).

During 1990 to 2015, operation period of MDGs, estimated maternal mortality ratio fell by
44% in LMICs from the baseline of 1990 (7). This is a significant achievement; however, fell
remarkably short of the target of the fifth MDG that aimed to reduce maternal mortality ratio
by 75% for every country from the ratio of 1990 (1, 2). Similarly, the maternal mortality
reduced from 871 per 100,000 live births in 1990 to 416 per 100,000 live births in 2016
(about 53% reduction from the 1990 baseline estimate) (8). The post Millennium
Development Goal consensus, termed ‘Sustainable Development Goal’ (SDG), aims to
reduce global maternal mortality to 70 per 100,000 live births by 2030 from the 2015
baseline estimate of 216 maternal deaths per 100,000 live births (9).

Maternal health and healthcare indicators like maternal mortality, antenatal and delivery care
utilization are poor in LMICs compared to HICs (10). It has been consistently demonstrated
that high maternal mortality in LMICs was associated with low maternal health service
utilization practices such as high rates of home delivery and poor utilisation of family
planning services (3, 11, 12). Besides poor maternal healthcare facilities issues such as low
quality and inadequate healthcare service facilities (13), low access to contraceptives (3, 4)
are linked to poor maternal healthcare use in these settings. In a study that compared
maternal healthcare utilisation rates of Low, Middle and High Income Countries, there was
sharply low ANC utilisation and high maternal mortality in Low Income Countries (450-
2100 deaths per 100,000 live births) compared to middle income countries (210-1000 deaths
per 100,000 live births) and high income countries (only 15 deaths per 100,000 live births)



(10). According to the same author, antenatal care coverage was 64-99% in middle
development-index countries and 28-94% in low human development index countries.
Similarly, births attended by skilled health personnel was 98%, 39-94% and 6-68% in high,

middle and low human development index countries respectively (10).

As a result poor maternal healthcare use in LMICs, clinically unmanaged avoidable direct
causes of obstetric complications such as hemorrhage, infection, unsafe abortion,
hypertension and obstructed labor contribute to 70% to 80% of maternal mortality in these
countries (10, 14-17). In composite measures of clinically diagnosed obstetric complications
in hospitals, the obstetric complications range from 18% in Ghana (18) to 20% in Pakistan
(19). There were also estimates that about 25% of Ethiopian women attending antenatal care
(20) and about 15% of all pregnant women suffer from some kind of obstetric problems (20-
22).

Within Ethiopia, approximately three-quarters of maternal deaths are considered to be the
result of undetected and untreated antenatal causes of obstetric complications, such as
haemorrhage (23), infection (23), unsafe abortion, hypertension (23) and obstructed labour
(24-26). To reduce the risk of pregnancy and obstetric complications, the World Health
Organization recommends women to attend at least four antenatal visits during pregnancy
and deliver at a health facility (3). Nevertheless, maternal health service utilisation during
pregnancy and institutional delivery in Ethiopia (27-34) and in the continent of Africa in
general (4) remains inadequate. During 2000-2009, only 47% of births had been attended by
skilled personnel while only 44% of the mothers had at least four antenatal care visits on the
continent of Africa compared to 96% institutional delivery and 100% antenatal care (ANC)
attendance in the West (35). In Ethiopia only 34% and 32% of women attended antenatal
care in 2011 and in 2016 respectively (8). Moreover, in spite of tremendous healthcare
service improvement during 1997-2005 in Ethiopia (36) in which one primary healthcare
facility became accessible for every 25,000 households and a health post (a community-
based healthcare facility) for every 5,000 households, only 11.7% of women delivered in
healthcare facilities in 2011 (6) and, 26% in 2016 (8). We hypothesized antenatal depression
as one of the potential barriers of maternal healthcare utilisation among many supply side and

demand side barriers.



Depression in the perinatal period is also an important public health challenge (37-42).
During pregnancy, depression is estimated to affect about 20% of pregnant women in LMICs
(43-47), compared to about 10% in high-income countries (HIC) (2, 48). In LMICs, the
prevalence of depression during pregnancy (antenatal depression) varies from 20-39% (43 ,
45, 49-51) and causes adverse effects both on perinatal women (42, 52) and the newborn (53,
54). Increased functional impairment (42, 43, 52), increased malnutrition (55), food
insecurity (56), increased somatic complaints (42, 57, 58), increased health risk behaviours
and reduced self-care (59-61) are some of the well-established adverse effects of antenatal

depression on perinatal women.

Studies from HIC demonstrated an association between antenatal depression and
preeclampsia (62, 63), pregnancy and labor complications (64), premature contraction,
increased use of analgesics and increased nausea during pregnancy (65). A few studies from
LMICs have also reported that antenatal depression was associated with increased risk of
prolonged labor (41, 66), preeclampsia (66, 67) and increased risk of preterm birth (39, 40,
68).

There is also accumulating evidence of adverse impacts of antenatal depression on the
newborn (39, 40). The adverse effects of antenatal depression on child growth, health and
behavioral outcomes, as well as perinatal outcomes independent of postnatal depression,
have been well documented (53, 54, 69). Low birth weight has been associated with
antenatal depression in some (40, 69), but not all (41, 70), studies. Studies from Asia found
positive association of antenatal depression with low birth weight (69, 71, 72) while a study
in Africa found non-significant association (41). No association between antenatal depression
and neonatal mortality has been observed (66), but depression prior to pregnancy was

associated with increased odds of stillbirth (73).

1.2. Statement of the Problem

Adequate maternal healthcare utilisation is a key strategy to prevent and treat perinatal
complications and so to improve the risk of maternal morbidity and mortality (3). There is
global consensus that improved access and practice of maternal healthcare services improves
timely detection and treatment of direct causes of perinatal complications and so improves

the risk of maternal morbidity and mortality. Nonetheless, maternal healthcare utilisation



practices such as antenatal care, delivery care and postnatal care service utilisation in LMICs
setting remains poor (7, 26). For example, less than half of antenatal women who attended
antenatal care elivered in healthcare facilities in Africa (8). In Ethiopia only about a quarter
of women delivered in healthcare facilities and nearly one-third of perinatal women attended
recommended number of ANC services in 2015/16 (8) despite considerable efforts to attain
MDG. Almost all (99%) of global maternal mortality occurs in these settings (3) and timely
undetected and/or inadequately treated perinatal complications such as infection,
haemorrhage, unsafe abortion, hypertension and obstructed labour contribute 70-80% of
maternal mortality in LMICs (13, 23, 26, 29, 74). Although these complications may be
prevented by improving the uptake of maternal health care services as recommended by the
World Health Organization (WHO) (3), the rate of maternal healthcare utilisation in LMICs
settings remains poor (27, 28, 75-79).

Generally, maternal morbidity and mortality, mostly attributed to poor access to maternal
healthcare services, are well established public health challenges in LMICs. There is also
accumulating evidence that maternal depression is a significant public health challenge with
adverse effects on functioning, self-care and productivity, child health and development,
family cohesion, medical costs and somatic illnesses (80). Antenatal depression affects about
15-30% of women in LMICs (43, 50, 81-83). In a recent systematic review, antenatal

depression was 19.2% in LMICs and 17.2 using diagnostic tools (84).

Antenatal depression also has the potential to impact utilisation of maternal health services
negatively independent of socio-economic and demographic factors and thereby to contribute
to increased perinatal complications due to several behavioural features associated with
depression. Loss of motivation and interest in common activities including self-care (53,
85); reduced social support (86, 87), increased cognitive deficit to make decisions and
evaluate alternatives (88), reduced adherence to healthcare practitioner recommendations
(60, 89) and disability (42, 53) that are linked to depression might negatively impact
healthcare service use of the mothers. Somatic symptoms, which are inseparable from
depression (42, 57, 58), affect maternal healthcare use (60). This implies that antenatal
depression is a potential predictor of maternal health or wellbeing through its effects on
women’s coping strategies, self-care, social support and dietary habits (55).  Moreover,

antenatal depression is a potential risk factor for increased perinatal complications through
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increased food insecurity and malnutrition (55) and non-adherence to medical

recommendations (60).

Antenatal depression is a predictor of postnatal depression (90-92). The increased impact of
postnatal depression on maternal healthcare utilisation after birth has been documented (93-
95) while only a few studies were conducted to investigate the impact of antenatal depression
on maternal healthcare use and perinatal complications. These few studies were almost
exclusively conducted in high-income countries. These studies investigating the impact of
antenatal depressive symptoms on health service utilisation in high-income countries have
reported increased association between antenatal depression and unscheduled gynecological
and obstetrician visits (37, 96), although no association was seen with initiation of antenatal
care visits (97). In studies examining the adequacy of antenatal care utilisation, defined as
attendance for 50% or more of the expected ANC reviews (96, 98), no association was found

between antenatal depression and adequacy of ANC use.

One study was identified from Ghana; however, reported non-significant association between
antenatal depression and maternal healthcare utilisation although important potential
confounders like comorbid illnesses and pregnancy complications were not controlled for.
Generally, the potential effect of antenatal depression on maternal healthcare utilisation and
perinatal complications has not been explored in LMICs. Existing studies focused on various
socio-economic and demographc determinants of low maternal health care utilisation (99-
101) and unmanaged perinatal complications in LMICs. Evidence supporting the potential
impact of antenatal deprssion on maternal healthcare use and perinatal complications in

LMICs context is generally inadequate.

1.3. Rationale and significance of the study

Improved detection and treatment of antenatal depressive symptoms, albeit not prioritized in
LMICs settings (102), is hypothesized to improve behavioural manifestations associated with
depression such as non-adherence to treatment recommendations, disability, food insecurity
and malnutrition, loss of self-care (53, 85); reduced social support (86, 87), increased somatic
symptoms (42, 57, 58) and thus increase rates of planned maternal healthcare utilisation and
perinatal outcomes. Evidence supporting the potential impact of antenatal deprssion on

maternal healthcare use and perinatal complications in LMICs context, is generally important



for designing future intervention strategies for antenatal depression to improve women’s
maternal healthcare service use and so their risk of perinatal complications. Because of lack
of sufficient evidence to demonstrate the association between antenatal depressive symptoms
and maternal healthcare utilisation, intervention of antenatal depression was not prioritized in

LMICs settings to improve maternal healthcare use and perinatal outcomes.

There is a need to generate contextually relevant evidence in LMICs settings to demonstrate
the association so that healthcare planners can prioritize interventions for maternal
depression to improve maternal healthcare use and perinatal outcomes. Indeed, future
intervention strategies in LMICs settings require evidence of the effect of antenatal
depression on maternal health care utilisaton during pregnancy, childbirth and during

postpartum to support prioritization of mental health care in women in general.

Thus, this study was aimed at investigating the effect of antenatal depressive symptoms on
healthcare seeking behaviors of the mothers as well as the effect of antenatal depression on
perinatal complications. Therefore, the results of this study will be helpful to clinicians,
healthcare planners and future researchers to decide on intervention strategies of antenatal

depression so as to improve maternal and neonatal health through improved healthcare use.

In addition, it will help as a source of information about the health seeking behaviors of
women for investors who are interested in providing pharmaceutical products and healthcare
services. The study also helps officials in the health sector to decide the professional mix of
work force needed to solve problems related to maternal mortality like mental healthcare and
biomedical healthcare workers. It would also help the health sector officials decide on
whether to focus on institutional level factors of maternal healthcare use or individual level
factors of maternal healthcare utilisation. Finally, it will be of vital importance to researchers

in providing inputs for further research.



2. LITERATURE REVIEW

The literature review describes the epidemiology of antenatal depression, the effect of
antenatal depression on maternal healthcare use (antenatal care use, uptake of delivery care
and postnatal care utilization) and the effect of antenatal depressive symptoms on incidence
of perinatal complications. Narrative review was carried out using broad search terms linked
to the main outcomes: antenatal care utilisation, delivery care utilisation, postnatal care
utilisation and perinatal complications. PubMed, Medline and Psycinfo were the main search

engines.

2.1. The Nature and Epidemiology of Perinatal Depression

In general, depressive disorders alone within the general population account for two-fifth of
the burden of diseases caused by mental and substance use disorders (103). It generally
contributes a substantial proportion of years lived with disability globally (42, 53). In the
World Health Organization (WHOQO) Global health estimates, depressive disorders were the
single largest contributors to non-fatal health loss with more than 80% of this non-fatal
disease burden in LMICs (104). It contributes to the non-fatal health loss through increased
impaired functioning and increased disability (42, 55), reduced wellbeing and quality of life,
which finally results in increased morbidity and poor productivity. Thus, work days lost due
to disability linked to depressive disorders is high across the globe. Besides, costs incurred to
healthcare were higher among people with depression (93, 105-107) due to increased
emergency healthcare visits and non-adherence to treatment recommendations (60, 89). In

rural Ethiopia, depression is among the most top 10 causes of disease burden (108).

Depression also increases the risk of death from both suicide (109), worsened general
medical conditions and increased treatment costs through reduced self-care and non-
adherence to treatment recommendations (89). It worsens existing medical conditions
through reduced patients’ coping mechanism to chronic and fatal diseases and increased
medical non-adherent healthcare visits (60, 89) reduced self-care and social support (86). As
a result of reduced coping mechanisms, depressive disorders either worsens existing medical
conditions such as cardiac problems (85) and diabetes (106) or increases vulnerability to
these conditions. Among cardiac patients who received collaborative care for both

depression and medical condition, improved symptoms of depression and medical conditions



were obtained, which confirms that untreated depression worsens or increases patients’

vulnerability to medical conditions (110).

There is also cumulating evidence about the public health challenges of depression among
perinatal women (37-42, 51, 83) and their newborns (39, 111). During pregnancy,
depression is associated with adverse effects both concerning the health of the mothers (62-
64) and the behavior and health of the newborn (53, 54, 112). Antenatal depression impairs
functionality of mothers (42, 53), psychomotor activity (113), and may lead to unhealthy
lifestyles and reduced coping with events and stresses (53, 87). It is also associated with
increased pessimism, cognitive impairment and withdrawal from social networks (89) as well

as sleep disturbances (114).

Depression during pregnancy increases risk of suicide, disability (42, 52), malnutrition (55)
and food insecurity (56), reduced social support (87) and self-care (59-61) and is main risk
factor for postnatal depression (90, 92). Antenatal depression is also associated with low
birth weight (68), preterm birth (39, 40, 68), late initiation of breast feeding (39) and adverse
child behavioral outcomes (115) in addition to the immense individual suffering of women
with depression. In studies of HICs, depression during pregnancy also increases medical
costs through increased obstetric emergency healthcare visits and non-adherence to

scheduled antenatal care visits (94, 116).

2.1.1. Prevalence of Perinatal Depression

Depression is very common psychiatric illness especially among perinatal women. One in
seven women globally (117); one in three to one in five perinatal women in LMICs and about
one in ten in High Income Countries (HICs) are affected by depression during perinatal
period (2). In a systematic review of thirteen papers in LMICs, the weighted mean
prevalence of antenatal depression was 15.6% with greater prevalence (19.7%) in samples
that used screening tools (83). But, the prevalence of antenatal depression varied according
to settings. For example, depressed mood during pregnancy was 39% using Edinburgh
postnatal Depression Scale (EPDS) (51); 22% using Mini-International Neuropsychiatric
Interview-Plus (MINI) and 21.0% using Beck Depression Inventory (BDI) (81) in South
Africa. In studies that used PHQ-9, the prevalence of antenatal depression was 26.6% in

Ghana and 32.9% in Cote d'voire (43). On the other hand, antenatal depression was 29.9% in



a cross-sectional survey in Viet Nam (45) and 26.3% in a facility based study that used EPDS
(92). Antenatal depression was 32.8% using self-reported questionnaire (50) in a

longitudinal study and 13.5% in a study using MINI, in Brazil.

The prevalence of depression in Ethiopia also varied according to settings, population and
measurement tools used. In a population based study in Addis Ababa using Symptom
Reporting Questionnaire (SRQ), the prevalence of depression was 25.9% in non-perinatal
women with higher estimate (34%) among youth group of women (118). In a study of non-
pregnant women in Ethiopia, Butajira, a neighboring district to our study area, using
Composite International Diagnostic Interview (CIDI), a 12-month prevalence of depression
was 4.4% (119). A lower prevalence in the Butajira study might be due to low prevalence
among non-pregnant population compared to pregnant women as demonstrated in USA (120)
and due to use of diagnostic instrument to assess depression in that sample. Higher
prevalence of antenatal depressive symptoms was reported using screening tools; however,
19.9% by using EPDS at cut off 13 or more (44). In a study that used Beck Depression
Inventory in northern Ethiopia the prevalence of antenatal depression was 23.0% (121). A
12% prevalence of antenatal common mental disorders (depression and anxiety) based on
self-reported questionnaire (SRQ) during pregnancy was reported in Butajira, a neighboring
district to our study (46). The prevalence of antenatal depression was also reported different
across various stages of pregnancy. In a systematic review aimed to identify the point
prevalence of antenatal depression across the three trimesters of pregnancy, the prevalence
for the first, second, and third trimesters was 7.4%, 12.8% and 12.0%, respectively (122).
Nevertheless, a study in China found opposing results where antenatal depression measured
by the Center for Epidemiologic Studies-Depression Scale was higher during the first
trimester than in the second trimester (123). Generally, literature indicates that the prevalence
of antenatal depression was high especially in Low and Middle Income countries (LMICs)

regardless of getational age.

2.1.2. Potential risk factors of antenatal depression
Depression is an affective disorder that is predicted by various factors: individual level
factors, family level factors and community level factors. Among individual level predictors

of depression are socio-economic factors such as educational level, occupation and income



(45, 48, 51, 83); demographic factors such as urban or rural residence (119), marital status
(45, 83) and psychological factors like negative life events (48, 83). However, the impact of
socio-economic factors on depression remains inconsistent. Studies in Viet Nam, South
Africa and systematic reviews have indicated that antenatal depression is affected by
socioeconomic factors like poverty (11, 83), low income (51), lack of education and
permanent job (83). Nevertheless, a systematic review reported that socioeconomic status
measured by a composite measure of education and occupation was not associated with

antenatal depression (48).

Perinatal factors, such as unintended pregnancy (45, 48), still birth and infant death were
associated with increased maternal depression. But, the effect of maternal age, parity,
ethnicity, history of ANC attendance and abortion on depression were found to be
inconsistent (48) though younger age predicted maternal depression in studies in South
Africa (51, 83). Furthermore, another study in Butajira, Ethiopia, indicated that functional
impairment during pregnancy was associated with increased depressive symptoms (41).
Among family level and community level predictors, experiencing life events such as illness
in family, economic crisis in family, marital disharmony (45, 47) and rural residence (11, 45)

were associated with increased depressive symptoms.

Two cross-sectional surveys in Viet Nam (11, 45) and another survey in South Africa as well
as systematic reviews in Viet Nam reported consistent association of intimate partner
violence with increased antenatal depression (11, 45, 48, 51, 83). A systematic review also
revealed that unsupportive husbands or less family cohesion were associated with increased

antenatal depression (83).
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Table 1 Potential risk factors of antenatal depression

Factors Author Design Country Sample size | Clof OR
Fisher, 2010 (45) Survey Viet Nam 199 *significant
Partner support Fisher, 2012 (83) Review Multi-country 2.00-9.40
(Unsupportive, alcoholic, Hartley, 2011 (51) Survey South Africa 1062 *significant
quarrelsome, uninvolved) Fisher, 2012 (83) Review LIC &LMIC+ 1.96-9.44
Lancaster, 2010 (48) Review Multi-country 7139in9 *significant
studies
Hartley, 2011 (51) Survey South Africa 1062 1.33-2.21
Fisher, 2010 (45) Survey Viet Nam 392 1.12-3.96
Intimate partner violence Fisher, 2011 (11) Cohort Viet Nam 199 *~2 times
Fisher, 2012 (83) Review LIC &LMIC+ Not stated 2.30-25.90
Fisher, 2012 (83) Review LIC &LMIC Not stated 2.11-6.75
Lancaster, 2010 (48) Review Multi-country 3738in7 *significant
papers
Maternal autonomy Fisher, 2011 (11) Cohort Viet Nam 199 1.05-10.71
Lack of Social support with Lancaster, 2010 (48) Review Multi-country 5752in 17 *significant
in-laws and family studies
Fisher, 2012 (83) Review LIC &LMIC+ Not stated *significant
Hartley, 2011 (51) Survey South Africa 1062 *significant
Cultural barriers (belief in Hanlon, 2010 (86) Qualitative Butajira 25 not applicable
super natural attacks)
Birth before marriage Hanlon, 2010 (86) Qualitative Butajira 1065 not applicable
Gender stereotypes Fisher, 2010 (45) Survey Vet Nam 199 *significant

Cl figures not given in the studies
+LIC=Low Income Countries; + LMICs: Lower Middle Income Countries

Among community level predictors of antenatal depression, lack of social support (48),
maternal beliefs in supernatural attacks during pregnancy and unfavorable societal beliefs
about pregnancy before marriage (124), gender stereotypes (11) and lack of maternal

autonomy (11, 125) were associated with increased depressive symptoms.

2.2. Help seeking behaviors of mothers

Five major causes of maternal death (abortion, infection, ruptured uterus, hemorrhage and
eclampsia and preeclampsia), which could have been managed in healthcare facilities,
accounted for about 80% of maternal deaths worldwide (10, 14-17). The WHO suggested
antenatal care utilisation, uptake of delivery care in healthcare facilities and postnatal care
use as key strategies to manage these avoidable causes of maternal morality and adverse
perinatal outcomes (2, 3). A large study that investigated the impact of maternal healthcare
utilisation on maternal mortality for over 45 Sub-Saharan African countries (10)
demonstrated that uptake of institutional delivery and antenatal care utilisation each reduced
about one-third of maternal mortality. The study concluded that the high rate of maternal
mortality in Sub-Saharan countries was a result of lack of access to maternal healthcare
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services (126). In the continent of Africa, only 47% of women attended recommended
number of ANC attendances and only 44% of deliveries were assisted in healthcare facilities
(35). This is very low when it is compared to that of HICs, where all women attended the
recommended number of ANC attendance and 96% of the mothers delivered in healthcare
facilities (4). Thus, maternal mortality is very low in these HICs. Maternal healthcare
utilisation in Ethiopia, however, remains very poor and the resulting maternal mortality
remains very high (6, 8). Only 32% of antenatal women had recommended number of
Antenatal Care (ANC) visits and only 26% of women delivered in healthcare facilities in
2016 (8) as indicated in the Table 2 below.

Table 2. Antenatal and delivery care utilization

Coverage

Country/continent ANC utilization Delivery care Source

(4 ANCs or more) utilization
HICs 100.0% 96.0% WHO, 2011 (4)
Africa 44.0% 47.0% WHO, 2011 (4)
Ethiopia 32.0% 26.0% CSA, 2016 (8)
Ethiopia 26.7% 62% CSA, 2000 (127)
Ethiopia 34.4% 1.7% CSA, 2011 (6)
Ethiopia 30.3% 11.6% CSA, 2005 (5)

Prior to the introduction of the health extension programme (36), institutional delivery rates
in Ethiopia were very low (6). Despite variation across settings, few studies in Amhara
region consistently demonstrated that both antenatal care and delivery care utilisation were
extremely low (100, 128). A study in Gondar reported only 7.2% of institutional deliveries
(129) while a study from western Gojjam reported only 12.1% of institutional deliveries (77).
Recent trends indicate improving rates, especially in southern Ethiopia, with nearly 50% of
women in community-based samples, and nearly three-quarters of women in urbanized areas

delivering in healthcare facilities (130-132).

As a result of poor maternal healthcare use in LMICs settings, a large proportion of maternal
and neonatal deaths occur during the 48 hours after delivery (6). As a key strategy of
reducing maternal and neonatal mortality, WHO recommended at least one postnatal visit
within 48 hours after delivery or at least two postnatal care visits within seven days of

delivery (6). However, postnatal care utilization in Ethiopia is 7%, which is very poor, only
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seven percent. Along with various other predictors, one of the factors that affects postnatal
care utilisation was antenatal care utilization itself (95) and the culture of the community in
the study area, where postnatal women are not allowed to go out of their home until about
three weeks after delivery due to fear of attack by supernatural forces (133).

Antenatal care utilisation and institutional delivery have been widely studied. Nevertheless,
measurement of antenatal care utilisation was more complex and varied by era of study.
Earlier studies simply assessed antenatal care utilisation uni-dimensionally as the general
number of visits to healthcare providers. Most of these studies did not distinguish scheduled
ANCs from unscheduled emergency healthcare provider visits. Recent studies considered
the timing (initiation) as well as frequency (number) of ANC visits during pregnhancy in
assessing use of antenatal care. This was the basis for the Kotlchuk's measure of adequacy of
antenatal care utilization (134). Thus, KI is a composite measure that combines both
frequency and initiation of antenatal care in determining adequacy of antenatal care
utilisation (134). According to Kotlchuk (134), adequacy of antenatal care use were
categorized into, "inadequate”, "intermediate”, "adequate” and "intensive" antenatal care

users.

Participants were categorized in to "inadequate antenatal care users" if either they start initial
antenatal care visits after 16 week of gestation or had below 50% of the recommended
number of antenatal care visits adjusted to recommended number of antenatal care visits in a
given gestational age. On the other hand, they were grouped under "intermediate”,
“adequate” and “intensive” antenatal care users if they had initiated antenatal care before 16"
week of gestation and, respectively had attended 50%-79%, 80%-110% and more than 110%
of a recommended number of antenatal care visits adjusted on gestational age (134).
However, the limitation of KI was its insensitivity to adherence to antenatal schedules and it
also categorizes women without any antenatal care visits in “inadequate care users” group.
As a result, a woman who had three health facility visits during the first 16 weeks could be
categorized as adequate antenatal care user though the woman had no antenatal care visits in

the second and third trimesters.
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2.3. The impact of depression on Health seeking behaviors

Some studies, though limited to HICs, have demonstrated that postnatal depression was
associated with increased maternal healthcare use on the side of the mother (96) as well as
the child (39, 111); less satisfaction with healthcare services (116), increased somatic
symptoms and non-adherence to medical recommendations (60, 89) and resulting increment
in health care costs (93). In a case control study in Sweden, women with postpartum
depression were about two times more likely to have had 13 or more healthcare provider
visits than non-depressed controls (94). Studies in UK had also found that women with
postpartum depression measured by EPDS were two to nine times more likely to visit family
physicians, community nurses (95), a psychiatrist social worker, postnatal depression group,
pediatrician, or a general practitioner than non-depressed women (116). Because of trends of
increased healthcare visits among women with postnatal depression, some researchers
recommended the need for screening depression among women with repeated healthcare
visits (116).

Nevertheless, the prevalence of depression is greater during pregnancy compared to during
postnatal period (116, 120). In spite of this high prevalence of depression during pregnancy,
only few studies investigated the potential impact of antenatal depression on maternal health
care use. These few existing studies were exclusively from HICs. In these studies, antenatal
depression was associated with increased obstetrician visits (37) and planned Caesarian
Section utilization (37). On the other hand, a community based study in USA has reported
increased delay in initiation of antenatal visits among women with antenatal depression in a
bivariate model (97). These studies had emphasized either frequency of antenatal care visits

or initiation of antenatal care alone, however.

Two more hospital based studies in Atlanta (96) and Minnesota (98), on the other hand, have
computed Kotlchuk’s Index (KI) to determine adequacy of antenatal care utilisation. The
above studies from Atlanta (96) and Minnesota (98) have found non-significant effect of
current antenatal depression on adequacy of antenatal care utilization measured by Kl, but
depression before pregnancy (98). Furthermore, the USA studies were either based on a

small sample (154 women) or had low response rate (68%).
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There was lack of such studies in LMICs contexts as maternal healthcare use is context
sensitive. The only study in Africa, from Ghana, reported non-significant association of
antenatal depression with antenatal care and institutional delivery utilization (135). Potential
confounders, such as pregnancy complications and chronic illness were not adjusted for in
the Ghana study. The latter study did not also distinguish between planned and emergency
uptake of institutional delivery. Most of these studies did not consider the different
dimensions of access to health care. For example, antenatal care utilisation can have two
dimensions: scheduled, unscheduled. Depression could have different effects on these
components. Depression is more likely to affect women’s ability to plan and to adhere to
scheduled ANC visits. This is because, depression impairs women’s ability to judge and
evaluate alternatives during their decision-making (136, 137). In line to this, a study in Viet
Nam demonstrated that fewer women with common perinatal mental disorders used
protective measures like iron supplements compared to women without common perinatal

mental disorders (45) implying increased non-adherence of women to medical

recommendations. A cross-sectional study in Jimma also found that women's preferences

of healthcare attributes was not clear compared to women without depression (138).

Overall, there is insufficient data regarding the effect of antenatal depression on health care

behaviors.

2.4. Common risk factors of antenatal depression and maternal health
service use

Researchers have long been interested in exploring the facilitators and barriers of access to
maternal health care services (139). Currently, large number of studies has been conducted
to demonstrate the effect of socio-economic, demographic and obstetric characteristics of
women on their healthcare utilisation (use of antenatal, delivery and postnatal care). A large
number of studies have also been conducted to demonstrate risk factors of antenatal
depression (27-33). In this part of literature review, the common risk factors of both
antenatal depression and maternal healthcare utilisation that could potentially confound the
association between the antenatal depression and the maternal healthcare utilisation are

presented. Doing so was required in order to identify potential confounders of the
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association between antenatal depression and maternal healthcare use so that it can be

adjusted in the analysis models.

To explore the factors associated with antenatal care utilisation of the mothers, studies were
searched using PubMed, Medline and PsycINFO search engines. Relevant studies that have
been cited in other studies were also searched during January 2013-September, 2013.
Studies that reported factors affecting access to maternal care and conducted in Ethiopia were
included since maternal healthcare use is context specific. A range of search terms that were
linked to outcome variables were used: “risk factors”, “antenatal care utilization”, “maternal

29 ¢ 2% ¢

care utilization”, “access to maternal health care”, “access to prenatal health care”, “skilled
delivery care utilization”, “and delivery care utilization”. These search terms were combined
by “OR”. Then, the search result was combined with “Ethiopia” by the Boolean operator
“AND”. Seventeen relevant studies were obtained. From these studies, 35 factors that were
supposed to affect antenatal care utilisation and 36 factors that were supposed to affect
skilled delivery care utilization were identified. The detail of these predictors of maternal

healthcare use is given below.

2.4.1. Potential risk factors of ANC use

Predictors of maternal healthcare use can be categorized as socio-economic, socio-
demographic and obstetric factors. Antenatal care utilization of the mothers was influenced
by a multiples of socio-economic factors like education (99, 100), income and wealth index
(99). It is also affected by demographic factors like marital status and place of residence
(100) as well as cultural and obstetric factors.

Socio-demographic and economic predictors of antenatal care utilisation: Among
predictors of antenatal care utilisation, mothers’ level of education, pregnancy plan, media
exposure, wealth and urban residence were most consistently associated with increased
access to antenatal care use (27, 28, 78, 99, 100, 140, 141). Mothers who attended secondary
level schooling had about 2-11 times better attendance of antenatal care than those not
attended schooling (27, 28, 78, 99, 100, 140, 141). Increased family education (level of
husband's education) and wealth measured by household assets also positively influenced
maternal attendance of antenatal care (99). Besides, in a systematic review of twenty eight

papers, sixteen studies had pointed out that women’s education was the best predictor of
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ANC visits (142). On the other hand, lower parity, being marred, lower mother’s age and
non-farmer occupation were inconsistently associated with increased antenatal care
utilization. Finally, most studies reported that parity and religion of the mother were not
associated with access to antenatal care.

Table 3. Socio-demographic and economic predictors of Antenatal care utilization

Socio-Demographic factor Author Study Sample Setting Odds ratio (95% Cl)
Design size
Age (>35 Years) Regassa, 2011 (143) Survey 1094 Sidama 0.374 (p<0.001)
Birmeta, 2013 (141) Survey 422 Holeta 0.18 (p<0.05)
Married women than | Asfaw, 2013 (101) Survey 1113 Tigray 2.68 (1.54, 4.69)
unmarried Mekonen Y, 2003 (100) Survey 7,978 Ethiopia 1.40 (1.10-1.90)
Dagne, 2010 (99) Survey 5024 Ethiopia 2.00 (1.67-2.50)
Residence (Urban than rural) | Mekonen, 2003 (144) Survey 1401 SNNPR 3.00 (p<0.05)
Mekonen, 2003 (100) Survey 7,978 Ethiopia 9.90 (7.10-13.80)
Regassa, 2011 (143) Survey 422 Holeta 0.33 (p<0.05)
Unwanted pregnancy Birmeta, 2013 (141) Survey 1004 | Sidama | 0462 (p<0.001)
Dagne, 2010 (99) Survey 5024 Ethiopia 3.20 (1.70-4.80)°
Secondary schooling Asfaw, 2013 (101) Survey 1113 Tigray 3.38 (1.8-6.14)2
compared to (illiterates)2 or 5.66 (2.15-14.87)b
compared to (primary Mekonen, 2003 (100) Survey 7,978 Ethiopia 4.0 (2.70-5.90)°
schooling)® Birmeta, 2013 (141) Survey 422 Holeta 2.65 (p<0.05)
Family education (more Asfaw, 2013 (101) Survey 1113 Tigray 1.30 (0.99-1.75)
educated) Dagne, 2010 (99) Survey 5024 Ethiopia 10.95 (5.20 -23.07)
Dagne, 2010 (99) Survey 5024 Ethiopia 3.70 (2.70-4.80)
Wealth (rich than poor) Worku, 2013 (76) Survey 384 Gondar | 0.83(0.54, 1.27)
Birmeta, 2013 (141) Survey 422 Holeta 6.85 (p<0.05)

Among socio-demographic predictors, marital status and residence were two variables in this
category that predicted mothers' utilisation of antenatal care (99, 100). There is consistent
evidence that antenatal care utilisation by skilled personnel among rural women was very
low compared to urban residents (99, 144). Mothers living in urban areas attended antenatal
care by skilled persons two to nine times more than those residing in rural areas do (99, 100).
Studies conducted in Tigray areas and all over Ethiopia, show that married women had

greater odds of attending antenatal care than unmarried ones (100).

The high disparity in antenatal care utilization among rural and urban women may be related
to low education level of mothers in rural areas and lack of access to health services for rural
mothers compared to urban residents. Table 4 below is a summary of a relatively consistent

set of predictors of antenatal care utilisation.
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Table 4 summary of potential risk factors of access to antenatal care utilization

Total number of Number of studies finding
Identified risk factors studies association
n n %
1 Age 6 3 50.0
2 Parity 6 1 16.7
3 Education (secondary schooling 5 4 80.0
4 Marital status 4 2 50.0
5 Occupation 4 2 50.0
6 Intended pregnancy 3 3 100.0
7 Religion 3 1 33.3
8 Distance 2 1 50.0
9 Perinatal complications 2 1 50.0
10  Media Exposure 2 2 100.0
11 Residence 2 2 100.0
12 Increased Wealth/income 2 2 100.0

As shown in 4 above, increased educational level, intended pregnancy, urban residence,
having media exposure and increased income or wealth index were positively associated with
antenatal care utilisation while increased parity was associated with reduced antenatal care
utilisation. On the other hand, evidences about the association of age, marital status,
occupation, religion and distance were inconsistently associated with antenatal care

utilisation.

2.4.2. Potential common risk factors of antenatal depression and ANC use

In order to identify potential confounders, literature was also reviewed to investigate whether
those predictors of the outcome variable summarized in Table 4 above would predict
exposure variable (antenatal depression). Among socio-economic factors, lack of education
was associated with antenatal depression (83) while it was associated with reduced antenatal
care utilization (27, 28, 78, 99, 100, 140, 141). Increased income was associated with
increased antenatal care utilization (99) while it was associated with reduced antenatal
depression (11, 83). Rural residence was associated with increased depression (11, 45) and
reduced maternal health care use (99, 144). Being married was associated with increased
antenatal care use (100) and reduced odds of having antenatal depression in Ethiopia (45,
83). Social factors such as negative life events and poor social support (48) influenced
antenatal care attendance (48, 83) as well as depressive symptoms (45, 47). Unintended

pregnancy was associated with increased maternal depression (45, 48) and reduced antenatal
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care use (143). Intimate partner violence was associated with increased antenatal depression
(11, 45, 48, 51, 83) while no study was found to demonstrate its association with maternal
health care use. But, the effect of maternal age, parity, ethnicity, ANC attendance and
abortion on depression were found to be inconsistent (48) though younger age was reported

to be a risk factor for antenatal depression (48) and increased antenatal care use (141, 143).

2.4.3. Risk factors of institutional delivery

In 17 articles obtained from electronic search, 36 factors that were supposed to affect skilled
delivery care utilization of the mothers were identified. But, only 20 of those factors were
most relevant and reported in more than one study. Higher level of education (27, 28, 78,
128, 140, 143, 145), having experience of attending antenatal care (27, 78, 128), women
with more autonomy, higher level of husband education, higher wealth index (34, 128), more
media exposure and experience of obstetric complications were associated with increased use
of skilled delivery care in health facilities. Variables related to socio-economic, socio-
demographic, obstetric issue, healthcare service characterstics and cognitive and cultural

barriers were associated with institutonal delivery care use.

Socio-economic factors and Delivery Care Utilization: The comparison of socioeconomic
factors against delivery care utilization by skilled personnel has also indicated that higher
education was consistently associated with two to six times increased attendance of delivery
care by skilled personnel (27, 28, 78, 128, 140, 143, 145). Furthermore, increased
educational level of the family like that of the husband was associated with increased
delivery care utilization of skilled assisted delivery care (78). Studies in Gondar and Afar
region had found owning TV and increased income were also associated with increased use
of skilled assisted delivery care (34, 128).
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Table 5 Socio-demographic factors of Delivery Care Utilization

Demographic factor Study Design Design  Sample Setting Odds ratio (95% Cl)
size
Abebe, 2012 (27) Survey 324 Bahirdar 3.6 (1.4-9.0)
Amano, 2012 (78) Survey 855 Arsi 2.27 (117, 4.40)
. Mekonen, 2003 (144) Survey 1401 SNNPR *Higher for Urban
Urban residence than rural - ~Fiyre 2012 (146) Suvey 506 Oromia 32.30(17.84, 58.50)
Abera, 2011 (28) Survey 1089 Arsi 8.50 (5.10,13.9)
Survey (128) Survey 1065 Dabat 8.8 (5.32, 14.46)]
Birmeta, 2013 (129) Survey 1,242 North 0.30 (0.08, 1.04)
Religion Christianity to Muslim  Fenta 2005 (34) Survey 642 Afar region 2.77(1.80,4.27)
Age (women of age <20 years ~ Amano, 2012 (78) Survey 855 Arsi 6.06 (1.54, 23.78)
Abebe, 2012 (27) Survey 324 Bahirdar 4.20 (1.63-11.27)
Asres, 2008 (140) Survey 554 SNNPR 3.26 (1.51-7.06)
Regassa, 2011 (143) Survey 1094 Sidama *Higher for literates
Amano, 2012 (78) Survey 855 Arsi 4.31(1.62, 11.46)
Educaton ~ of ~ mothers ~Abera 2011 (28) Survey 1089 Arsi 6.90 (1.7,12.8)
(Secondary Schooling than ~Mengesha, 2013 (128)  Survey 1065 Dabat Gondar  2.80 (1.29, 3.68)
iliteracy) Fenta, 2005 (34) Survey 642 Afar region 5.26 (3.12,8.92)
Asfaw, 2010 (101) Survey 1113 Tigray 6.00 (2.15-14.87)
Mekonen, 2012 (145) Survey 478 Afar “Better in educated
Dagne, 2010 (99) Survey 5024 Ethiopia 3.20 (1.70-4.80)
Teferra, 2012 (77) Survey 371 West Gojam  11.98(3.46, 41.40)
Nigussie, 2004 (129) Survey 1,242 North Gondar 2.3 (1.13, 4.9)
Birmeta, 2013 (141) Survey 422 Holeta town 3.60 (p<0.01)
Work status (working) Dagne, 2010 (99) Survey 5024 Ethiopia 1.20 (1.00-1.40)
Amano, 2012 (78) Survey 855 Arsi 2.77(1.07,7.19)
Family education Asfaw, 2013 (101) Survey 1113 Tigray 6.1 (1.90-11.18)
(iterate than illiterate) Dagne, 2010 (99) Survey 5024 Ethiopia 1.50 (1.30-1.80)
Nigussie, 2004 (129) Survey 1,242 North Gondar ~ 10.8 (6.5, 18.4)
Fenta, 2005 (34) Survey 642 Afar region 2.59 (1.55,5.00)
Wealth index (higher wealth Worku, 2013 (76) Survey 384 Gondar 1.21(0.71, 2.05)
index) Mengesha, 2013 (128) ~ Survey 1065 Dabat Gondar 2.5 (1.32, 4.76)]
Dagne, 2010 (99) Survey 5024 Ethiopia 3.70 (2.70-4.80)
Nigussie, 2004 (129) Survey 1,242 North Gondar ~ 25.00 (12.50, 50.00)
Birmeta, 2013 (141) Survey 422 Holeta town 2.69 (p<0.001)

* Actual odds ratio figures not given; * p<0.05

In a study in Oromia, educational level of mothers was positively associated with utilization

of institutional delivery services (146). However, it has been found in one of the studies in

Ethiopia (99) that secondary schooling of the mother was not significantly associated related

with use of delivery care assistance in the rural sample. This may be due to small sample

size in secondary schooling in rural areas.
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Socio-demographic factors of Delivery care utilization: Just like antenatal care utilization,
urban mothers attend birth by skilled personnel in healthcare facilities two to nine times more
than rural women do (27, 28, 78, 100, 128, 146). This may be due to better access of health
service and education in urban areas than rural areas. Rural residence is consistently reported
with increased home delivery. Though not consistent, religion and age of the mother were

also associated with delivery care utilization by skilled personnel (34, 78).

2.4.4. Obstetric Factors Affecting Delivery Care Utilization

Among obstetric factors, delivery service utilization by skilled personnel in health facilities
was three to five times greater among women with experience of ANC attendance than
women without experience of antenatal care (27, 78, 101, 128). On the other hand, antenatal
care utilisation in Afar region was found to be associated with reduced delivery care
utilisation in health facilities (34). A study in Oromia region has again indicated that
antenatal care utilisation did not show significant relationship with delivery care utilization in
health facilities (146). This exceptional finding in Oromia and Afar studies may be due to

methodological variations.

The Oromia study and others also show that pregnancy related health problems, previous
history of prolonged labor, and decision made by husbands or relatives showed significantly

positive association with utilisation of institutional delivery services (146).
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Table 6 Obstetric factors affecting Delivery Care Utilization

Obstetric factors Author Study Design Sample Setting Odds ratio (95% Cl)
size

Dagne, 2010 (99) Survey 5024 EDHS 5.10(3.50, 7.20)
Assfaw, 2010 (101) Survey 1113 Tigray 460 (1.90, 11.18

Antenatal care Abebe, 2012 (27) Case-control 108 Bahirdar 8.70 (2.2, 33.30)

attendance compared  ~anan65011 (78) Survey 855 Arsi 4.18 (2.54, 6.89)

to non-attendance .
Abera, 2011 (28) Survey 1089 Arsi 4.50 (2.20, 8.90)
Fikrie, 2012 (146) Survey 506 Oromia 0.98 (0.52, 1.80)
Fenta, 2005 (34) Survey 642 Afar region 0.21(0.13,0.35)
Megesha, 2013 (128) Survey 1065 Dabat 2.8 (1.56, 4.98)
Assefaw, 2010 (101) Survey 1113 Tigray 4.61(1.90, 11.18)
Birmeta, 2013 (141) Survey 422 Holetatown  7.40 (p<0.01)

Parity>4 Asres, 2008 (140) Survey 554 SNNPR 0.21(0.10,0.43)
Dagne, 2010 (99) Survey 5024 Ethiopia 0.50 (0.40, 0.60)
Amano, 2011 (78) Survey 855 Arsi 2.41(1.17,4.97)

_ Abera, 2011 (28) Survey 1089 Arsi 0.18 (0.08, 0.42)

Parity (low) Abebe, 2012 (27) Case-control 108 Bahirdar  1.30(0.70, 2.40)
Birmeta, 2013 (141) Survey 422 Holetatown  2.84 (p>0.05)

Complications Asres, 2008 (140) Survey 554 SNNPR 33.78 (16.44, 69.39)

Abbreviation: DHS= Demographic Health Survey; SNNPR=Southern Nations Nationalities and Peoples Region

In addition, beliefs about the causes of disease (101, 139, 147), differences in power among
males and females in a family where female headed families had increased delivery care
utilisation than male headed families (30, 99, 125), cultural, demographic and economic
factors (147, 148) knowledge about signs of obstetric complications during pregnancy (144,

149) affect delivery healthcare seeking behavior of women.

2.4.5. The Effect of Service Characteristics on Delivery Care utilization

Limited facilities with scarce skilled attendants and functional emergency obstetric care
services in most LICs are located in urban centers (144, 149) whereas the majority of the
population live in rural areas. As a result, rural residence is one of consistently reported
factor that is associated with reduced antenatal care utilization of mothers and increased

home delivery compared to urban residence (27, 28, 74, 78, 101, 140, 143, 144).

Generally, lack of facilities like transportation and nearby health institutions in rural areas
resulted in delays of maternal healthcare seeking and care-seeking for obstetric emergencies
increasing (144, 149) preventable maternal deaths. According to the WHO, lack of equity in

healthcare resources, efficiency and effectiveness are major challenges among existing scarce
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healthcare facilities. In one mixed study design for example, the authors identified lack of
appropriate communication, supervision and communication; shortage of budget, geographic
terrain, inability to mobilize the community in some areas were found as major problems to

improve maternal healthcare utilisation (32).

2.4.6. Cognitive and Cultural barriers of Delivery Care utilization

In addition to socio-economic and demographic factors, there are also cognitive and cultural
barriers that impede mothers to use assisted delivery by trained personnel. A mixed design
study in Kembata Tembaro (150), a cross-sectional survey in North-west of Ethiopia (77) and
the Ethiopian Demographic Survey (6) had reported that some of the reasons for home
delivery were the need for closer attention from relatives; considering home as usual place of
delivery; experiencing unexpected labor; not being sick at time of delivery; family influence
and lack of transportation. Likewise, it had been found in a multilevel analysis in the Gondar
study that factors operating at individual level like awareness about the importance of skilled
delivery assistance as well as “kebele” level factors play a significant role in determining
utilization of skilled maternal health services (75). However, these studies may have recall
biases as they were based on retrospective self-reported evidence of the respondents.
Inability to judge the severity of morbidities and distance/transport problems were some of
the reasons why most of the mothers with obstetric complications were not utilizing delivery
care in health facilities (76). A summary list of relatively consistent set of predictors of

institutional delivery care utilisation is summarized in Table 7.
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Table 7 summary of predictors skilled delivery care utilization of the mothers

Total number of Number of studies finding
studies conducted association

Identified risk factors n n %

1 Education 12 11 91.7
2 Parity 9 5 55.6
3 Age 8 1 125
4 Antenatal care use 7 6 85.7
5 Occupation 7 4 57.1
6 Residence 7 5 71.4
7 Women Autonomy 5 4 80.0
8 Family Education 4 3 75.0
9 Religion 4 3 75.0
10 Wealth/Income 4 3 75.0
11 Attitude 3 2 66.7
12 Distance 3 2 66.7
13 Husband Occupation 3 2 66.7
14 Marital Status 3 1 33.3
15 Media Exposure 3 3 100.0
16 Abortion 2 0 0.0
17 Husband Attitude of 2 2 100.0

ID/ANC*
18 Knowledge of Danger 2 1 50.0
signs

19 Obstetric complications 2 2 100.0
20 Intended Pregnancy 2 2 100.0

* ID=Institutional Delivery

2.4.7. Common risk factors of antenatal depression and institutional delivery
Variables that were identified to be associated with institutional delivery care utilisation were
also cross-checked to determine if they have association with antenatal depression, the
exposure. Among socio-economic factors, lack of education was associated with antenatal
depression (83) while it was protective factor for attendance of delivery care by skilled
personnel (27, 28, 78, 128, 140, 143, 145). Increased income predicted increased use of
skilled assisted delivery care (34, 128) and reduced antenatal depression (11, 83). Among
socio-demographic factors, rural residence was associated with increased depression (11, 45)
and reduced institutional delivery use (27, 28, 78, 100, 128, 146). On the other hand,
younger age increased antenatal depression (48) and so institutional delivery care utilization
by skilled personnel (34, 78) while increased parity (27, 99, 140, 141, 143) and increased

experience of antenatal care in health facilities (27, 78, 101, 128) reduced institutional
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delivery. Education, income, residence and parity were potential confounders of the

association between antenatal depression and institutional delivery care use.

2.5. The effect of depression on perinatal complications and outcomes

To determine the effect of antenatal depression on obstetric complications, 21 papers were
reviewed. The papers were identified from PubMed, Medline and PsycINFO by using search
terms: "antenatal depression™ AND "Obstetric Complications™; "antenatal depression”™ AND
"Preterm Birth"; "Antenatal depression” AND "Stillbirth"; "antenatal depression” AND
"Abortion". The search result of these four search steps were combined by the Boolean
operator “OR”. The search process resulted in 660 articles out of which 613 were excluded
at title stage because they were not relevant to our study. Twenty-six of the articles were
removed after reading the abstracts and one article (151) was removed after reading the full
article because it was about the risk factors of stillbirth excluding depression as a

confounding factor. The review was made by using remaining twenty-one articles.

660 articles obtained from electronic
databases using search terms

613 irrelevant articles
| excluded at title stage

25 did not fulfill either of

the eligibility criteria

1 article removed after reading all
_| of its contents because, it was

"| about stillbirth disregarding
depression as a confounder

A 4

21 articles reviewed

Figure 1 PRISMA diagram

Among twenty-one articles reviewed, two of them were cross-sectional surveys (152, 153)
which had been conducted in USA, three of them were case-controls (67, 69, 94) which had
been conducted in Peru, Sweden and China and the remaining 16 of them (37, 38, 61, 62, 64-
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66, 73, 114, 123, 154-159) were cohort studies out of which four or one-fourth of them were

conducted in developing countries.

There was about two times increased risk of nausea/vomiting (37, 65), prolonged labor (37)
and use of drugs and analgesics during pregnancy and during perinatal period (37, 65)
compared to women without antenatal depression. Antenatal depression was also associated
with increased risk of bleeding, infection, operative deliveries and use of vaginal instruments

during delivery (53).

In relation to preeclampsia, studies found inconsistent results. Out of four studies reviewed
(37, 62, 67), a prospective population-based study in Finland (62) and a case control study in
China (67) found that moderate and major depression were associated with two to three fold
increased preeclampsia, which is one of the major causes of maternal mortality in Ethiopia
(24). On the other hand, a cohort study reported insignificant association between antenatal

depression and preeclampsia (37).

Conversely, a prospective clinical based study in China demonstrated that history of induced
abortion was associated with depression in the first trimester (123). Similarly, pre-existing
hypertension and diabetes affected antenatal depression in USA (59, 61). Studies have also
demonstrated that obstetric complications have increased risk of postnatal depression (152,
155).

In respect to perinatal outcomes, a retrospective clinical based evidence in China reported
that current untreated antenatal depression was not significantly associated with perinatal
death, pregnancy termination and miscarriages (73). A cohort study in Butajira, Ethiopia and
a cohort study in North Carolina have indicated that there was no association between
antenatal depression and stillbirth (124). Depression was not also significantly associated
with preterm delivery (157).

In respect to how depression affects perinatal outcomes, literatures focus on two hypotheses.
The first hypothesis is that depression affects the hormonal system through-hypothalamus-
pituitary-adrenal axis, which then affects the biochemical of the body that may affect the
uterine environment such as the corticotrophin hormones, serotonin and cortisol levels (114,
160). The second hypothesis assumes that depression affects the physical (114), social (87)

and psychological functioning (42, 53) of women by distorting the women's ability to
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function and cope in the environment. The implication is therefore, as the woman's coping
skills and cognitions are distorted by depression, she becomes vulnerable to accidents and

physical illness that may affect her uterine environment.

Table 8 The association between Antenatal depression and perinatal outcomes

Obstetric author Study Sample Setting Associ Design
complications Design size ation
Spontaneous Ban, 2012 (73) Cohort UK Yes Cohort
Abortion Josefsson, 2002 (94)  Case control 132 Sweden No Case control
Huang, 2012 (123) Cohort 7017 China No Cohort
Suezanne, 2001 Longitudinal 1,399 France Yes Longitudinal
(158)
Preterm deliveries  Savitz, 2001 (157) Cohort 1962 North No Cohort
Carolina
Alder, 2011 (65) Cohort 137 Switzerland  Yes Cohort
Benute, 2010 (154) Cohort 326 Brazil No Cohort
Dayan, 2002 (38) Cohort 634 France Yes Cohort
Field,2010 (114) Case control 676 Peru Yes Case control
Suzanne, 2001 (157)  Cohort 1499 Maryland Yes Cohort
Suri, 2007 (159) Cohort 90 California No Cohort
Prolonged labor Hanlon, 2009 (41) Cohort 1065 Butjira Yes Cohort
Qiao, 2012 (66) Cohort 546 China Yes
Stillbirth Hanlon, 2009 (41) Cohort 1065 Butajira No Cohort
Ban, 2012 (73) Cohort 512,574 UK No Cohort

Most studies, however, were carried out in high-income countries where there are relatively
low adverse perinatal coutcomes. Furthermore, pre-existing obstetric complications were not

controlled for in most studies.

There are various factors that can affect perinatal complications. In line with this, a cohort
study in Miami from the national statistics has found that increased maternal age (35 and
more) was associated with increased chronic hypertension, diabetes, primary Caesarean

section, excessive labor bleeding, pregnancy hypertension and preterm birth (161).

Similarly, a systematic review of studies from high-income countries has indicated that
advanced maternal age is associated with increased stillbirth, low birth weight and preterm
delivery (162). In other studies, it has been consistently found that increased pregnancy
complications and outcomes are associated with increased intimate partner violence (163).
The authors have reported that women who suffer physical violence face two to three times
increase in Cesarean delivery, fetal distress, premature rupture of membrane, low birth

weight and preterm birth (163). History of adverse perinatal outcomes like stillbirth also
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predicted increased risk of miscarriage, preeclampsia, low birth weight, induction of labor,
emergency and elective Caesarean section, and still births compared with the control-group
(151).

2.6. Conceptual and Theoretical Framework

Health behaviors are actions that either prevent diseases or maintain the wellbeing of the
individuals (139). Health-seeking behaviors can be either health promoting behavior or
behavior that helps prevent health risk behaviors like substance abuse. Understanding ways
of promoting desirable health behaviors and preventing undesirable or health risk behaviors
among the members of the society is important (139, 164). Behaviorists focus on the role of
reinforcement such as providing effective and quality services at low cost in order to
encourage mothers to seek health care services (12, 164). However, behavioral theories
disregard the individuals' capacity to decide and take care of themselves.

Unlike behaviorists, the social cognitive theories assume humans as capable of constructing
personal beliefs and attitudes that govern their health behaviors. The proponents of these
theories like Albert Bandura believe that there is a continuous, dynamic interaction between
the individual, the environment, and behavior (165), where the individual learns health

promoting behaviors from the environment through observation (30, 139).

Health Belief Model is another cognitive theory of health seeking behaviors. It assumes that
individual perceptions about severity of illness, susceptibility to illness, and perceived
benefits of taking recommended actions mediated by the socio-economic and demographic
factors are determinants of one's health behaviors (12, 139). However, cognitive theories
also focus only on personal cognitive factors of health behaviors ignoring institutional and
political factors. Thus, the most comprehensive model of health behaviors that we preferred
to use for this study and thesis was the ecological model. The ecological model assumes that
health behavior is multi-dimensional and affected by multi-level factors (personal, family,

community level factors as well as governmental policies).

The model below involves four categories of variables: antenatal depression, healthcare
utilization, perinatal complications and the modifiers. The antenatal depression is an
independent variable, which influences both healthcare utilization behaviors and so

pregnancy outcomes. The three main variables (antenatal depression, healthcare utilization
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behaviors and perinatal complications) are mediated by modifying or barrier variables. Each

of the four variables is explained as follows.

Antenatal Depression: An independent variable that is hypothesized to influence health
seeking behaviors of mothers, their perinatal complications as well as outcomes.

Health seeking behaviors: This variable includes Antenatal care attendance, institutional
delivery care utilization, postnatal care utilization and emergency healthcare seeking

behaviors of the mothers during pregnancy and at postpartum. Antenatal care attendance

according to WHO refers to attendance of counseling service and medical check-ups for the
health of the mother and the unborn baby. WHO recommends at least four antenatal care
attendances initiated within 16 weeks of gestation for each mother throughout pregnancy
where, two of them are at the final week of pregnancy. There are two dimensions in
antenatal care: timing (initiation of antenatal care and frequency or the number of ANC
visits. Kotlchuk’s (134) measure of adequacy of ANC is a measure of the two dimensions of
ANC. According to Kotlchuk’s Index (KI), ANC is said to be adequate when a woman
attends at least 50% of expected ANC attendances and initiates ANC within 16 weeks of
gestation (134). The intention of antenatal care is to check for the wellbeing of the mother
and the fetus. Evidence has been documented that antenatal care at the health facility reduces
maternal mortality and morbidity (10).. The second subcategory of health behaviors is

uptake of institutional delivery that refers to women’s giving birth in healthcare facilities

assisted by skilled personnel instead of delivering at home. It was classified as home
delivery or institutional delivery. Third, postnatal care refers to the use of postnatal services,
in which at least two checkups after birth are recommended to assess the health of the mother

and the neonate regardless of sickness. Finally, emergency healthcare seeking behaviors

refer to health seeking behaviors of mothers from a list of traditional and modern healthcare
providers for any type of illness because of emergencies during their pregnancy. Birth
preparedness refers to a preparatory activity of selecting a skilled birth attendant, arranging
articles needed for safe birth, identifying where to go in case of emergencies, and arranging
money and transport for safe delivery.
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Figure 2. A conceptual framework of the effect of antenatal depression on access to health care and

perinatal complications; Numbers are references for the individual paths.

Perinatal complications and outcomes: is one of the outcomes and relates to observations
during pregnancy, delivery and during postpartum periods as determined at the follow up
assessment. It includes both perinatal complications of the mothers and the neonates.
Perinatal complications consisted of a selected list of danger signs that are easily recognized
by non-clinical persons and which may be indicative of perinatal complications during
pregnancy as well as delivery and postpartum. The perinatal outcomes related to the neonate

in this paper refer to outcomes on the fetus or the neonate.

Potential confounding variables: These variables include different categories of variables
that could act as confounders or modifiers of the relationship between antenatal depression
and the two major outcome categories: health seeking behaviors of the mothers as well as

perinatal complications.
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Different researchers have categorized these variables in different ways. Some have
categorized them as demographic, socioeconomic, cultural and structural variables. Others
have categorized them as patient related and service related. Authors like Babaloa in
Nigeria, have classified them as individual level factors, household level factors, structural
factors and community level factors (31). Anderson and Newman (2005) had sub-classified
individual level variables into three subcategories: predisposing factors, enabling factors and
perceived illness level factors. The predisposing factors include socio-demographic factors
(age, marital status, religion, ethnicity), family interactions (intimate partner violence, social
support, women’s autonomy), life threatening events, substance abuse, pregnancy intention,
beliefs (perceptions about causes of illness and treatment options, pregnancy intention and
knowledge about obstetric complications) and obstetric history as well as past medical
history (166).

The enabling factors include socio-economic factors such as income, education, occupation
and wealth as well as community issues like residence. These variables enable the
predisposing factors to have influence over the main exposure variable. The perceived
iliness level factors include factors such as perceived disability and perceived symptoms of

illness that encourage mothers to utilize maternal health services.

2.7. Concluding remarks: the evidence gap

There is consistent evidence about the effect of antenatal depression on hypertensive
disorders, prolonged labor and increased use of Caesarean Delivery. There is also consistent
evidence about the impact of a history of adverse perinatal outcomes on antenatal depression

while evidence supporting the reverse is inconsistent.

There are only a few studies from high-income countries to demonstrate the impact of
antenatal depression on antenatal care utilisation. Some of these studies were small sample
studies; had high non-response rate and/ or did not control potential confounders like
comorbid illnesses and pregnancy complications. On top of this, most existing studies in
Ethiopia including EDHS used one-dimensional measurement of antenatal care utilization
which is not a recommended way of measuring adequacy of antenatal care (134). Currently,
the Kotlchuk's two-dimensional Index has been in use since 1994 to measure the adequacy of

antenatal care.
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The potential impact of antenatal depression on uptake of institutional delivery is not
documented. We could find only one study that investigated the impact of antenatal
depression on uptake of institutional delivery. The study needs to be replicated since it didn’t
control for some important potential confounders and it didn’t distinguish planned versus
emergency institutional delivery. Thus, further replication of the association between
antenatal depression and maternal healthcare utilization (antenatal care use, uptake of
institutional delivery and postnatal care utilisation) is important in LMICs settings
controlling potential confounders identified in the literature review section. Because of poor
maternal healthcare services and poor maternal healthcare records in LMICs settings in
general, no adequate studies were documented about the impact of antenatal depressive
symptoms on perinatal complications. In this thesis report, we documented the impact of
antenatal depressive symptoms on maternal healthcare utilisation and perinatal

complications.

32



3. OBJECTIVES OF THE STUDY AND RESEARCH QUESTIONS
3.1. General Objective

The general objective of this study is to examine the impact of antenatal depression on health
care utilization (antenatal care utilisation, emergency healthcare utilisation during pregnancy,
uptake of delivery and postnatal care utilisation) and perinatal complications of women.
There were three sub-studies that are linked to three specific objectives, which have been

listed below.

3.2. Specific Objectives
Specifically, the study was guided by the following specific objectives that are linked to three

sub-studies.

1) To examine the association of antenatal depressive symptom with antenatal care
utilisation, specifically initiation, and adequacy of antenatal care utilisation and
emergency help seeking behaviours during pregnancy (Sub-Study-I)

2) To investigate the impact of antenatal depressive symptoms on uptake of institutional
delivery (pre-planned and emergency) and postnatal care utilization (Sub-Study-11)

3) To examine the impact of antenatal depressive symptoms on perinatal complications
(Sub-Study-111)

3.3. Research Questions

The following basic questions were raised.

Sub-study I:

1. Does antenatal care utilisation significantly differ among women as a function of
antenatal depression?
a. Does the women’s initiation and the adequacy of antenatal care utilisation
significantly differ as a function of antenatal depression?
b. Does the number of unscheduled and total number of antenatal care visits differ
for women with and without antenatal depressive symptoms?
c. Do women’s pregnancy related emergency help seeking behaviours differ

between women with and without antenatal depression?
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Sub-study Il
2. What is the impact of antenatal depression on the uptake of institutional delivery and
on postnatal care utilization?

a. Is there any significant difference in respect to uptake of institutional delivery as
a function of antenatal depression?

b. Among women who delivered in health facilities, do antenatal depressive
symptoms predict greater odds of emergency institutional delivery compared to
planned institutional delivery?

c. Does postpartum care utilization (initiation, frequency) significantly differ
among women with and without antenatal depression?

Sub-study Il
3. What is the impact of antenatal depression on perinatal complications?

a. Do self-report of perinatal complications of women significantly differ between
women with and without antenatal depression?

b. Do adverse perinatal outcomes related to neonates differ as a function of

antenatal depression?
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4. METHODS

4.1. Setting

The study was conducted in Sodo district, Gurage Zone, Southern Nations Nationalities and
People’s Region (SNNPR) of Ethiopia. The Sodo District is located about 103 km south of
the capital of the country, Addis Ababa. The Sodo district is divided administratively into 58
kebeles or sub-districts, the smallest administrative unit in Ethiopia. Most of the sub-districts
of Sodo are rural except four urban sub-districts located on the main road from Addis Ababa
to Hawasa, the capital of SNNPR.

The population of the district was estimated to be 161,952 persons (79,356 men; 82,596
women) in 2007 with only 7% percent of the population in urban areas (167). The majority
of the inhabitants belong to the Sodo Gurage ethnic group (85%) (168, 169). The remaining
population is mostly Oromo and Amhara in ethnicity (169). The official language of the

region and the district is Amharic.
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Figure 3. Map of study area
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There is varied topography in Sodo (40% plains, 7% mountainous, 30% undulating and 23%
valleys). Small-scale farming, cattle breeding and trading is main mode of subsistence in the
area. “Enset” (false banana) is common in the area especially in the highlands of Sodo. Enset
is a drought resistant plant, which is relatively easy to grow. It is very common plant in the
Gurage community in general whose roots or lower parts of stem are processed to convert it
into edible food. However, the process of converting enset into food is very labor intensive.

Production of teff, wheat, sorghum and legumes also take place in the lowland areas of Sodo.

The district has been characterized by relatively low primary school enrollment (41%) and a
relatively low total fertility rate (3.5 per women) compared to the national total fertility rate
(4.6 children per women) (8) or compared to total fertility rate in Burji Zone in the same
region where total fertility rate is estimated to be 7.3 per woman (169). There are eight
health centers (primary health care facilities), and a newly established district level hospital.
Every sub-district has a health-post (a grass root level health facility) that is staffed by two
female Health Extension Workers (HEWS). Through home-to-home visits, HEWSs are tasked
with community health education and promotion activities. They also are key community
level healthcare staff who facilitate family planning, immunizations and monitor maternal
health care services (antenatal care, delivery care and postnatal care) of the mothers and
maintain maternal healthcare records in health posts. In support of these activities, HEWs
coordinate with the health education volunteers, a community-based network of health
education volunteers, each of whom supports five families. The members of the health
education volunteers are required to notify HEWs of all pregnant women in their respective

areas.

Sodo is also a location where the PRIME-Ethiopia (Program for Improving Mental
Healthcare) is implemented. PRIME is a UK funded project aimed to generate evidence for
the best approaches for integrating mental healthcare in primary healthcare facilities for
selected priority disorders: psychosis, depression, alcohol abuse and epilepsy (170). With
the consideration of non-existence of perinatal mental health services, the programme also
aimed at integrating maternal mental health with an emphasis on the unique needs of women
in the perinatal period (170). This PhD project was nested within the PRIME project as the
independent work of the candidate. Before implementation of PRIME mental healthcare,

psychiatric patients were refered to neibouring district hospital for mental healthcare.
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4.2. Study Design
A population-based study was employed consisting of an initial cross-sectional survey
followed by a prospective follow-up of women with probable antenatal depression and their

controls (women without probable antenatal depression).

Study Design
I

v v
—— Cross-sectional study (survey) _} Prospective study —_—
Eligible pregnant women in All participants with baseline data

2" & 3rd Trimester at baseline

: l Follow up until 4 weeks postpartum
Cross-sectional assessment of:
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Potential
Outcomes confounders Exposure Assessment of outcomes:
Number of unscheduled Residence, age, Antenatal « Institutional delivery and postnatal care
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SES=Socio-economic status; IPV=Intimate Partner Violence; OCs= Obstetric complications;
ANC= Antenatal care Utilisation; ANDs = Antenatal Depressive Symptoms

Figure 4. Study Design

In total there were three sub-studies, as indicated above. In sub-study-I, the potential impact
of antenatal depressive symptoms on access to maternal healthcare service utilisation during
pregnancy was evaluated cross-sectionally. In sub-study-Il, the potential impact of antenatal

depressive symptoms on institutional delivery and postnatal care service utilisation was
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assessed prospectively. In sub-study-11l, the potential impact of antenatal depressive
symptoms on perinatal complications was assessed as part of the prospective study (Figure
4).

4.3. Sample Size Determination
Epilnfo version 7 software (Epilnfo; CDC, 2000) was used to estimate the sample size

assuming a statistical power of 80% with a two tailed 5% margin of error for three dependent
variables (ANC use, delivery care use and composite pregnancy complications). The
following requirements and assumptions were used for the sample size estimation for a two-
tailed confidence level of 95%;
(1) a statistical power of 80%,
(2) a 19.9% prevalence of antenatal depression by using EPDS at cut off 13 or more (44)
(3) a 11.7% utilization rate of skilled delivery care in the general sample (6) and 34%
antenatal care utilisation (6)
(4) a 10% difference in uptake of institutional delivery among exposed and unexposed,
which was supposed to be clinically significant;
(5) 2:1 ratio of non-exposed (non-depressed) to exposed (depressed) women. A two to
one ratio for women with and without antenatal depressive symptoms was used based

on the rates of antenatal depression cited in the literature for LMICs settings (43-45,

49-51).

outcomein Expected Unexposed: 1 A Sample size
Outcome Variable unexposed difference  exposed exposed  unexposed  Total
Antenatal visits 34% 10 2:1 80 .05 276 551 827
Skilled Delivery care use 11.7% 10 21 80 .05 151 301 452
One or more Adverse 25% 10 2:1 80 .05 240 479 719
Maternal or perinatal
Outcomes
Total number of women to be screened for antenatal depression at baseline to get 276 women with antenatal 1387

depression (276/19.9% = about 1387 assuming 19.9% prevalence of antenatal depression)

With the above assumptions, ANC utilization as the dependent variable yielded the greatest
sample size: 276 women with depressive symptoms, the exposure or independent variable.
To obtain 276 pregnant women with antenatal depressive symptoms, assuming a prevalence

of 19.9% (44), 1387 pregnant women needed to be screened for depression.
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Thus, the largest sample of women with exposure was obtained when attendance of antenatal
care was assumed as primary outcome variable than considering neither of the other two
outcomes. Therefore, about 1,387 (276/19.9%) women were estimated to be screened for
antenatal depression to obtain the required number of women with exposure (276 women

with antenatal depressive symptoms).

4.4. Sampling Method

A total of 1355 antenatal women were identified within three months between September
and November 2014 out of which 44 women were within the first trimester of pregnancy and
were not eligible within the limited recruitment period. Thus, the remaining 1311 eligible
antenatal women were recruited using complete case sampling until the sample size
approaches the estimate within the three months period. Thus, the remaining 1311 eligible
antenatal women were screened for antenatal depressive symptoms and were assessed for
baseline characteristics during pregnancy. All of the 1311 baseline participants formed the

cohort for prospective studies (171).

During follow up, 11 women from the initial sample refused follow-up interview; 27 were
lost to follow up; 30 didn’t deliver until the end of the follow up time and one died during
labour. Thus, a total of 1,240 women were interviewed at a median of 8th week after
delivery (with interquartile range of 6-11 weeks after delivery). However, 11 more postnatal
women from those that were not available for face-to-face interview were accessible by
telephone, and were interviewed about delivery setting and mode of delivery. Thus, a total of
1251 participants were prospectively interviewed about delivery setting and mode of delivery
with follow-up attrition rate of 4.6% as shown in Figure 5. Thus, the participants lost to
follow up in sub-study Il constituted: 24 who didn’t deliver until end of the follow up time;
22 not identified after birth; 11 refused follow up interview; one died during labour and two

who had missing data for outcome measures (Figure 5).
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Figure 5. Participant recruitment and follow up flow diagram

4.5. Sub-study I: Initial Cross-sectional Survey

A cross-sectional evaluation of baseline population-based data allowed examinination of the
association between antenatal depressive symptoms and maternal healthcare utilisation
during pregnancy (Figure 4). The spectrum of maternal healthcare utilisation during
pregnancy includes antenatal care utilisation (timing, frequency and adequacy) and
pregnancy related emergency healthcare utilisation (Figure 5).
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Figure 6 A diagram of cross-sectional study design

4.5.1. Study Participants

Pregnant women in the second or third trimester who were living within Sodo district were
potential participants. Eligibility criteria for participation in the study included: (1) being in
the second or third trimester of pregnancy; (2) permanent residence as defined by continuous
residence in the area for at least the preceding six months; (3) no hearing or cognitive
impairment that would affect their capacity to communicate adequately and; (4) the ability to
provide informed consent. The Civil Code of Ethiopia stipulates that a person under age of
18 is legally minor and be under administration of the guardian. But, it has been stated in the
Ethiopian civil code (172) that the legal minority of such person is not applicable when a
person gets married. Furthermore, a minor of 15-18 years is entitled to be legally capable
with the decision of a family council (172). As a result, pregnant women above 15 years of
age were also included in the study considering the lower average age of marriage in the

study area, which is about 16 years (169).
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4.5.2. Procedures of Participant Identification

HEWs, health education volunteers, community leaders and pregnant women themselves
acted as key informants to identify all pregnant women living in their sub-district and these
women identified by the key informants formed a sampling frame. The data collectors then
carried out home visits to the identified pregnant women, gave them information about the
study, obtained informed consent and then conducted the interview. A minimum of three

visits were carried out before considering participants ‘unavailable’ or ‘unidentifiable’.

4.5.3 Outcome variables

The cross-sectional outcome was maternal healthcare utilisation during pregnancy: antenatal
care utilisation and emergency healthcare utilisation for pregnancy complications. There
were four dimensions within antenatal care: initiation of antenatal care (i.e., time of the first
ANC visit, frequency of ANC attendance, adequacy of ANC attendance and adherence to
ANC schedules). The total number of ANC visits within a given gestational age (GA) was
categorised as scheduled and non-scheduled ANC visits. A list of available emergency
healthcare providers visits of these antenatal women in the study area (173) was also grouped

into traditional and modern healthcare providers visits.

4.5.4. Assessment

Assessment of Outcomes: Utilisation of ANC services was assessed in relation to four
dimensions of antenatal care: initiation of antenatal care (i.e., time of the first ANC visit,
frequency of ANC attendance, adequacy of ANC attendance and adherence to ANC

schedules.

Initiation of ANC and frequency of ANC attendance were assessed by items in a self-report
questionnaire asking about the gestational age at which the women attended for each of their
ANC visits. Any ANC initiated before or at the 16" week of gestation was labeled as
“timely initiation” and visits after this time or non-initiation were labeled “late” based on
WHO recommendations. Adherence to ANC attendance schedules was estimated in relation
to WHO guidance, which proposes that the first ANC attendance should take place before the
sixteenth week of gestation; second ANC attendance between weeks 24 and 28; third ANC
between weeks 30 and 32; and fourth ANC visit between weeks 36 and 40. Any visits out of
these proposed intervals were considered to be non-scheduled. Women who initiated ANC
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visits between 24 and 28 weeks of gestation and continued the remaining visits as
recommended were considered to be non-adherent for the first ANC schedules but adherent
for the remaining ANC schedules. Finally, the numbers of scheduled and non-scheduled
ANC visits were counted for each respondent. Respondents were asked about the number of
emergency contacts for pregnancy complications with a range of specified types of

traditional healers or biomedical health service providers available in the area (173).

The frequency of antenatal care visits was expressed as the ratio of the number of actual
ANC visits to the total number of ANC visits recommended by WHO at the given gestational
age. WHO proposes one, two, three and four ANC contacts for women at the 16™, 28t 32"
and 40" week of gestation respectively. Finally, a ratio of 125% or more of the
recommended number of ANC visits was categorized as “increased use of ANC” and
otherwise as “expected use of ANC”. Adequacy of ANC use was also categorized based on
Kotlchuk’s index (134). Women with 50% or more ANC attendance and timely initiation
(during or before the 16™ week of gestation), as defined by WHO, were described as
receiving “adequate ANC” while those with either late initiation or less than a 50% expected

attendance of ANC were defined as receiving “inadequate ANC ”.

Table 9 Categories of Kotlchuk's adequacy of antenatal care utilization

Health Service utilisation Category Measures
Initiation Late After 16t week of gestation and no initiation at all
Timely Before 16" week of gestation
Frequency of ANC visits Increased use 2125% ANC
Frequent < 125% expected ANC
Adequacy of ANC (initiation + Adequate Before 16 weeks and = 50% ANC
frequency of visits) Inadequate After 16 weeks OR <50% ANC or both

To assess emergency healthcare utilisation for pregnancy complications, respondents were
asked about the number of emergency contacts for pregnancy complications with a range of
specified types of traditional healers or biomedical health service providers available in the
area (173).

Exposure: Antenatal depressive symptoms (an exposure variable) were assessed with a
locally validated Amharic version of the Patient Health Questionnaire (PHQ-9) (174). In
studies from high-income countries, the cut-off scores indicating possible major depressive

disorder cluster around 10 points (175), however, validation studies of the PHQ-9 in rural
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areas of low-income countries of sub-Saharan Africa, have found a lower optimal cut-off
point. In Ethiopia, the PHQ-9 has been validated in antenatal women (unpublished; personal
communication, Dr Fikirte Girma, 2016) and in primary care settings in the neighbouring
district of the current study, with the optimal cut-off point indicating probable depression
identified as 5 or more in primary care attendees (176). In this study that compare the
psychometric properties of PHQ-9 with SRQ-20 and K10, the PHQ-9 had better Sensitivity
(83.3) and specificity (74.7) compared with the other instruments. In a community sample of
postnatal women in Ghana, the optimal cut-off to indicate probable depression was also 5 or
more (135). Therefore, in this study, a PHQ score of 5 or more was taken to indicate
probable antenatal depression. The PHQ-9 was found to have good internal consistency
(Cronbach's alpha=0.81) and excellent intra-class correlation of 0.92 in a study of 926
outpatients in a major referral hospital in Addis Ababa, Ethiopia (118). Measures of
depression specific to the perinatal period were considered; however, a validation study in
rural Ethiopia concluded that Edinburgh Postnatal Depression Scale had low criterion
validity and poor internal consistency (177). Although previous Ethiopian studies had used
the locally-validated Self-Reporting Questionnaire (SRQ-20) for measurement of common
mental disorders (46), the PHQ-9 was preferred due to its focus on depressive symptoms
77).

Potential confounders: Potential confounders such as socio-economic status (SES),
intimate partner violence (IPV), social support, marital status, parity, gestational age,
residence, education, pregnancy intention, life threatening experiences and history of past
adverse perinatal outcomes were also assessed at baseline. A review of literature identified
the following potential confounders of the association between exposure and outcome:
pregnancy intention, economic factors, intimate partner violence, social support, stressful life
events and previous adverse perinatal outcomes. Thus, these variables were assessed in order

to statistically control their potential confounding effects.

1. Socio-economic and Demographic variables: Closed ended questions were used to assess
socio-demographic data such as age, religion, marital status, residence and ethnicity as well
as socio-economic issues like education (measured in number of completed grades) and
family income. Family income was assessed by asking the estimated annual income for

agrarians; daily income for daily laborers and monthly income for traders and employees.
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Annual and daily income estimates were then converted into monthly income estimates,
which was finally divided into tertiles and labelled as “high”, “medium”, and “low” income

categories.

2. Intimate partner violence (IPV): IPV, also referred to as domestic violence was assessed
using a five item scale, the Women's Abuse Screening Test (WAST) (178, 179). The scale
was chosen for its brevity and the acceptability of the wording. The WAST has been shown
to have good specificity of 91.4% and predictive validity of 92.4% compared to the Conflict
Tactic scale version 2.0 in Ohio (179) with a cutoff greater than one, at least for one of its
items. Its score ranges 0-16 where a score greater than one indicates the presence of

domestic violence.

4. Social Support: Social support was measured using the Oslo Social Support Scale
(OSSS-3) (180), a three item scale which asks about concern from others, ease of getting
help and the number of supporting persons that participants can count on. Its score ranges
from 3-14. The scale was originally developed in Netherlands and has been used widely,
including in Ethiopia. A study in Norway categorized the scores into three as: “poor social

support” 3-8, “moderate support” 9-11 and “strong support” 12-14 (180).

5. Life events: The List of Threatening Experiences (LTE): Stressful life events were
measured with the list of threatening experiences (LTE), a 12-item self-report questionnaire.
The LTE was administered to assess life events, which were associated with the onset of
depression. The LTE is normally self-reported questionnaire with a list of 12 threatening
events that invite a dichotomous response of yes (for experiencing the event in the 6-months
leading to the interview) or no (for not experiencing the event during the same time-period).
The number of life events were counted for each respondent and recorded as a value ranging
from 0 to 12. The List of Threatening events scale has good test-retest reliability and internal
consistency (181). The instrument had been used in Ethiopia and found to have convergent

validity with perinatal depression setting (168).

6. Past adverse perinatal outcomes and indicators of current ‘high risk’ pregnancy: The
literature indicates that past experience of adverse perinatal outcomes like stillbirth,
miscarriage and neonatal mortality increase the chance of maternal depression (123) and

obstetric complications (151) during the subsequent pregnancy. Thus, respondents were
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asked about the number of previous stillbirths, miscarriages, neonatal and infant mortality.
The items were adapted from the Ethiopian Demographic Health Survey of 2011 (6), where
‘none’ was recorded as zero for each item. The items are also under use to predict risks of
obstetric complications in clinical settings in Ethiopia. Besides, information about medical
history like HIV, TB, renal, cardiac diseases, hypertension, anemia or gastritis were asked in

questionnaires.

7. Substance Abuse: Substance use is a potential confounder of the relationship between
antenatal depression and perinatal outcomes and perinatal complications. Since alcohol is
easily accessible and common in the study area, it was assessed using the Fast Alcohol
Screening Test (FAST) which has four items. FAST has high test-retest reliability (80%)
inter-rater coefficients (77%) and high concurrent and predictive values (182). It had also
sensitivity and specificity of 91.7% and 90.2% respectively against an interview diagnosis of
alcohol dependence (182). The FAST score ranges from 0 to 16, where a score of three or

more indicates hazardous or harmful drinking (182).

8. Pregnancy intention: An item from the Ethiopian Demographic Health Survey (5, 6) was
used to ask whether the woman wanted the pregnancy (labeled as “wanted”) or would have
preferred it to happen at a future date (labeled as “mistimed”) or if she had never wanted to

be pregnant at all (labeled as “unwanted”).

9. Accessibility of health services: Increased women’s perception of accessibility of and
quality of health facility was three to five time associated with increased women’s attended
delivery in healthcare facility (183). Access to healthcare facility was also a risk factor for
depression in previous studies. Thus, accessibility of healthcare was measured by using
seven items scale asking respondents about the level of difficulty and distance to reach the
nearest health facility and travel time to their respective nearest health facility, as well as
affordability and availability of health care facilities (183). The items of the scale asked the
respondents about distance to health facility and travel time to their respective nearest health
facility rated as long, quite moderate and short. It also asks access to transport to the health
facility (difficult, moderately difficult, and not at all difficult); cost of transport to health
facility and fees charged to women in health facilities as (affordable, moderately affordable

and not affordable) as well as opening hours and availability of the health providers (183).
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4.5.5. Data Analysis
Data were analysed using the Statistical Packages for Social Sciences, version 20 (SPSS 20;
IBM Corp 2012) and Stata version 13 (Stata Corp, 2013). Because of robust follow up

process, the number of missing data was minimal and thus, complete case analysis was used.

Residence was categorized into urban/rural; marital status into married and single (never
married, divorced and widowed) categories; Educational level into “non-literate”, “primary
schooling (Grade 1-8)” and “Secondary Schooling” (Grade 9 and above) categories.
Monthly household income was categorized into tertiles as “high”, “medium”, and “low”
income categories. The profile of predictors and outcomes was described using simple

descriptive summary values.

Poisson regression was used to cross-sectionally evaluate the association between antenatal
depressive symptoms and components of antenatal care use (number of non-scheduled and
total number of ANC visits) after testing the assumption of equality of the variance and the
mean. Negative binomial regression was used to examine the association between antenatal
depressive symptoms and number of traditional and biomedical emergency health care
provider visits. Gestational age was controlled as an offset variable in all poisson and
negative binomial regression models. Binary logistic regression was used to test the
association of antenatal depressive symptoms with frequency, adequacy and timely initiation
of antenatal health care use. Our strict data quality control mechanism reduced the number of

missing data. Thus complete case analysis was used for missing data.

4.5.6. Data Quality Assurance

As strategies of data quality assurance, due attention was given during training the data
collectors, supervision of data collection process, data entry and pilot process and results of
data collection instruments and methods. There were forty data collectors and four
supervisors, all of whom had previous experience of data collection for other projects in the
same district. All data collectors along with four supervisors were recruited from the local
community. Completion of General School Leaving Examination at Grade 10 was the
minimum educational level of the data collectors. Most of them had either certificate or
Diploma in various areas like community healthcare. Among the supervisors, one had BA

degree and the remaining had diploma in various disciplines.

47



Data collection was conducted after two days of training. The training was aimed to reduce
respondent bias like social desirability bias by helping trainees understand the contents of the
questionnaire, objectives and ethical issues relevant to the study. Lectures, demonstrations
and role plays were the methods used to train the data collectors. The focus of training was

therefore, on administration of the instruments, the objectives of the study and ethical issues.

The main coordinator of the study closely supervised and monitored the data collection
process through weekly meetings with the data collectors and supervisors and telephone
calls. Completed questionnaires were checked carefully on a daily basis for consistency,
adherence to instructions and missing data, first by the supervisors, then by main coordinator
and finally by the data entry clerks. Questionnaires deemed to have problems were returned
back to the data collectors for investigation, and if necessary for correction or reassessment.
Finally, data were computerized using a double data entry with EpiData version 3.1

(EpiData; CDC, 2000) while data collection was proceeding.

A pilot test was conducted on 100 pregnant women taken from some selected kebeles. It was
aimed to test understandability of the items, to take lessons of practical field experience, data
entry, data analysis as well as to test internal consistency of the tools. Accordingly,
improvement was made on tools of data collection, data collection process as well as data

analysis techniques.

The pilot data indicated that Crombach’s alpha internal consistency of the tools were close to
their original validation studies. The Crombach’s alpha internal consistency for Women’s
Abuse Screening Test (WAST) was 0.81; Outpatient Health Service Satisfaction
Questionnaire (OPHAC) with 13 items (alpha =0.81); Birth preparedness with six items
(0.78); WHO Disability Assessment Scale (WHODAS 12) (0.86) and PHQ9 (0.72) and

Perceived access to healthcare scale was 0.79.

Skip points that were observed to be misleading during administration of pilot interview were
modified. In the pilot questionnaire, items that asked dates of each ANC visit were observed
to be difficult to be remembered. Thus, only gestational age at which each ANC visit was
undertaken was asked in the main study. Some items asking personal details about the data
collection process like time and appointment dates were in the front page of the questionnaire
before pilot study. We transferred these items to final part of the questionnaire to save time.
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Practical lessons about ways of monitoring data collection and data entry strategies were

leaned that helped to improve in the main study.

Women were to be asked after 6 weeks of their delivery. But, practically, it has been
observed that strictly waiting until 6 weeks increases loss to follow up of the participants at
the end of follow up time and increases the chance of recall bias. Thus, four weeks
postpartum was supposed to be optimal time enabling to distinguish postpartum blues from
postnatal depression (184). A long list of healthcare providers that was asked in the pilot
study was grouped as modern, traditional and religious in the main study with detiled list in

brackets each group of healthcare providers.

An assessment tool to assess khat use of women was used in the pilot study. But, khat was
unavailable in Sodo. Almost zero prevalence was observed in the pilot data. No production
of khat in the study setting and no use of it due to its inaccessibility and due to strict religious
backgrounds. Thus, an instrument aimed to assess khat was removed from main study.
Finally, data reporting was made in adherence to a STROBE statement checklist (185) to

maintain standard of reporting for cross-sectional data.

4.6. Sub-studies II & III: Prospective Studies

The prospective study consisted of all pregnant women in their 2" and 3 trimesters with or
without depression identified through the initial cross-sectional survey. These participants
were then, prospectively interviewed regarding their uptake of institutional delivery care and
postnatal care utilisations as well as their experience of perinatal complications at a median

of eight weeks after childbirth as described in Figure 7.
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Antenatal Depression and potential
confounders assessed at Baseline

;

Followed up until a median of 8 weeks postpartum

:

Assessment of outcomes:
e Delivery setting (home vs institution)
e Postnatal care utilization
« Experience of perinatal complications

v

Odds of outcomes for women with antenatal depressive symptoms

Figure 7. A Diagram of prospective study design

4.6.1. Outcomes variables

Main outcomes were whether delivery occurred in a healthcare institution or at home without
skilled birth attendatnt; (2) whether delivery in a healthcare setting was planned or due to an
emergency (3) (4) whether delivery was assisted or spontaneous vaginal, whether postnatal

care was utilized and (5) whether there was expereince of perinatalcomplications.

4.6.2. Assessment

Outcomes assessment: The outcome variables were prospectively assessed at a median of
eight weeks postpartum (interquartile range of 6-11 weeks postpartum) using the lay
interviewer-administered questionnaires. The delivery setting was dichotomized into home
delivery (home or Traditonal Birth Attendant’s home) vs. institutional delivery (health post,
health center, private clince or hospital). The method of delivery was dichotomised as
spontaneous vaginal delivery (SVD) or assisted delivery (instrumental vaginal delivery or
Caesarean Section). Women who delivered in healthcare institutions were also asked whether
this had been planned, or had arisen due to labour complications where the latter responses

were subsequently coded as ‘unplanned /emergency’). Postnatal care utilization was rated
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positive if there was at least one visit to a healthcare professional within four weeks of

delivery.

Finally, items adapted from the Ethiopian Demographic and Health Survey (6) were used to
collect the data about potential perinatal complications. Self-reported perinatal
complications included a list of key danger signs during pregnancy, including bleeding,
swollen hands/face, blurred vision, convulsions, high fever, loss of consciousness, severe
abdominal pain, premature rupture of membranes, and discharge with unusual odour, pain
during urination, severe headache and severe weakness. “Yes” was recorded for having the

symptoms and “No” for not having the symptoms.

Self-reported measures of perinatal complications were used since maternal healthcare
service use and maternal healthcare record systems in Ethiopia are very poor. Self-reported
measures also have potential to assess perceived ill health of the participants. It is of note
that, mothers in such settings are considered to be reliable sources of information about

perinatal complications than clinical records (186).

Adverse perinatal outcomes such as stillbirth, spontaneous abortion and neonatal mortality
were also assessed based in gestational age at which the outcome event occurred. It includes
abortion and stillbirth (187, 188), neonatal death (death within 28 days after live-birth).
Participants whose pregnancy ended before 28 weeks of gestation was defined as
“spontaneous abortion” and after 28 weeks to term was defined as “stillbirth” (187, 188). In
this study too, death of any live birth within 28 days was defined as “neonatal mortality”” and
death after 28 days of live birth was termed as infant mortality. Stillbirth and spontaneous

abortion were combined and were termed as pregnancy loss.

Exposure and potential confounders: The exposure variable in all sub-studies was
antenatal depressive symptoms which were assessed at baseline using a locally validated
version of PHQ-9. Potential confounders were assessed during baseline data collection (see
Sub-study-I).

4.6.3. Data analysis
Stata version 13.1 (Stat Corp, 2013) was used to analyse the data. The number of women lost

to follow up was 4.6%. Thus, complete case analysis was used for the follow-up data

51



analyses given the relatively low rate of attrition during follow up based on recommendations

that attrition rate of up to 5% would have minimal impact on statistical analysis (189, 190).

Binary logistic regression was used to test the association of antenatal depressive symptoms
with uptake of institutional delivery as well as women’s experience of each of perinatal
complications and pregnancy outcomes. Socio-demographic and socioeconomic variables,
interpersonal and life adversities (IPV, lack of social support), obstetric and medical
conditions (experience of adverse perinatal outcomes, pregnancy complications, comorbid
medical conditions, pregnancy intention, experience of institutional delivery and birth
preparedness) were included in all analyses as potential confounders.

As an option to summarize the results and for ease of interpretation, the number of indicator
of pregnancy complications were counted and dichotomized into “none” for those without
any symptoms and “one or more” for those with one or indicators of pregnancy. This was
also done for indicators of labour complications and postpartum complications as well.
Finally, binary logistic regression was employed to determine the odds of each of indicators
of perinatal complications and experience of adverse perinatal outcomes (pregnancy loss and
neonatal mortality). Background socio-demographic and socioeconomic data was described.
Baseline and follow up samples were compared to using chi squared two sample proportion

test to examine if the proportion of cases in the two samples was similar.

4.6.4. Data Quality Assurance

The baseline data quality assurance was described under the methods section of Sub-study I.
The same procedures of supervision, monitoring and data entry procedures were conducted
during prospective data collection. The data collection was closely monitored by the
coordinator of the study through weekly meetings and regular telephone calls. Completed
questionnaires were first checked by the supervisors, followed by the coordinator of the study
and finally by the data entry clerks for consistency and missing data. Questionnaires deemed
to have missing or inconsistent data were returned back to the data collectors for
reinvestigation. Data reporting was made in adherence to a STROBE statement checklist

(185) to maintain standard of reporting for cohort data.
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4.7. Summary of study objectives and methods

The study objectives along with the study designs, exposure and outcome variables and

method of data analysis employed are presented in table 10.

Table 10. Summary of study objectives and methods

Sub-Study Exposures outcome Sample  Analysis method
size
I (Cross- Antenatal - Initiation of ANC visits Binary logistic regression
sectional) depressive - Frequency and adequacy of ANC 1311 Poisson and Negative
symptoms visits
- Number of unscheduled ANC visits Binomial regression
Il (Prospective)  Antenatal - Uptake of institutional delivery 1251
depressive - Postnatal care utilisation Binary logistic regression
symptoms
Il (Prospective) ~ Antenatal - Indicators of perinatal complications
depressive Indicators of neonatal complications 1240 Binary logistic regression
symptoms - Adverse pregnancy outcomes

(pregnancy loss, neonatal mortality)

4.8. Ethical consideration

Ethical clearance was obtained from the Scientific Committee of the Department of

Psychiatry and then from the Institutional Review Board of the College of Health Sciences,
Addis Ababa University (ref. number: 024/14/psy dated 23/03/14).

participate was indicated by a thumb print. A total of 155 women (105 with suicidal ideation

Written consent to

and or with major depressive symptom and 50 with major depressive symptoms alone as

assessed by an item in PHQ-9) were referred to the newly introduced mental health service

within primary health care services for further mental health assessment and treatment for

free.
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5. RESULTS

The results of the study are presented under three sub-headings based on the component sub-
studies: Sub-Study-I, Sub-Study-1l and Sub-Study-1l1l. The Characteristics of participants
and the details of the findings has been presented for each of the sub-studies. Results were
summarized in tables and interpretations of these results were given in text immediately after

or before the tables.

5.1. Sub-Study-I: Antenatal Depressive symptoms and ANC use
In this cross-sectional evaluation of baseline data, an analysis was made for a total of 1311
baseline participants. The characteristics of participants and the detail of the findings are

given in the following sub-sections.

5.1.1. Characteristics of participants

Among baseline participants, 98.6% were married, 67.0% were non-literate and 92.1% were
rural residents (Table 11). Forty-four percent of the participants had unintended pregnancy
(36.2% unwanted and 7.8% mistimed) and 27.2% had a history of adverse perinatal
outcomes during their previous pregnancy and 29.5% of baseline participants had a PHQ-9
score of five or more, indicating possible depression. Nearly one-third (37.7%) had initiated

ANC by 16 weeks gestation and 34.3% fulfilled criteria for adequate antenatal care.
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Table 11. Characteristic of respondents-Paper-l1 (N=1311)

Characteristics Values n %

. tSingle 18 1.4
Marital Status Married 1293 98.6
Unwanted 475 36.2
Pregnancy Intention Mistimed 102 7.8
Wanted 734 56.0
High 429 32.7
Monthly Income category Medium 423 323
Low 459 35.0

Residence Rural 1208 92.1
Urban 103 79
Grade 9-12 and above 53 4.0
Mother's Education Grade 1-8 380 29.0
Non-literate 878 67.0
. . , PHQ =5 387 29.5
Patient Health Questionnaire Status PHQ <5 924 705
. Yes 793 60.5
Use of ANC during Past Pregnancy No 518 395
. One or more 440 33.6
Number of Chronic llinesses None 871 66.4
Past experience of adverse perinatal outcomes 1 or more 356 27.2
None 955 72.8

Number of ANC Visits Never initiated ANC 461 35.2
Once or more 850 64.8

Self-reported pregnancy complications None 655 50.1
One or more 656 49.9

Adequacy of Antenatal Care *Inadequate 861 65.7
*Adequate 450 34.3

Timely (Up to 16" week of gestation) 455 37.7

Time of Initiation of ANC Late or never initiated 856 62.3

*Inadequate= less than 50% of expected ANC attendance or late initiation
*Adequate= more than 50% of expected ANC attendance and timely initiation

1= unmarried, divorced, widowed
Mean age = 26.8 years

5.1.2. Antenatal depressive symptoms and non-scheduled ANC visits

Depressive symptoms during pregnancy were associated significantly with greater number of
non-scheduled ANC visits (aRR= 1.41, 95% CI. 1.20, 1.65) and increased number of total
ANC visits (aRR=1.23, 95% CI: 1.12, 1.36) in a multivariable regression model (Table 12).
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Table 12. The bivariate and multivariable analysis of antenatal depression and ANC utilisation

Total number of ANC Visits

Number of Non-scheduled ANC visits

Variables CRR (95% Cl) aRR (95% Cl) CRR (95% CI) aRR (95% Cl)
Antenatal Depression: PHQ-9 > 5 112(1.02,123)  123(1.12,1.36)* 121 (1.04, 1.40)" 141 (1.20, 1.65)
PHQ-9<5 1 1 1 1

Accessibility of Health facility
Marital Status: Single
Married
Residence: Rural
Urban
Income: High
Medium
Low
Education: Grade 9-12 and above
Grade 1-8
Non-literate
Intimate Partner Violence
Social Support
Number of Life threatening Events

Parity

Pregnancy Intention: Unwanted
Mistimed
Wanted

Adverse Perinatal outcomes: =1
ANC visit in past pregnancy: =1°
Chronic Medical conditions: =1

1.06 (1.03, 1.09)*
1.03 (0.72, 1.47)
1
0.65 (0.51, 0.83)*
1
115 (0.97, 1.37)
1.06 (0.89, 1.26)
1
1.79 (1.28, 2.50)**
1.27 (0.90, 1.49)
1
1.01 (0.98, 1.03)
1.02 (0.9, 1.06)
1.01 (0.96, 1.06)
0.93 (0.90, 0.96)*
0.75 (0.65, 0.88)**
0.89 (0.68, 1.17)
1
0.90 (0.77, 1.06)
1.08 (0.94, 1.25)
1.08 (0.94, 1.25)

1.04 (1.02, 1.06)**
0.99 (0.69, 1.42)

1
0.85(0.72, 1.01)

1
1.13 (1.00, 1.26)*
1.03 (0.92, 1.15)

1
1.16 (0.92 (1.48)
1.08 (0.96, 1.20)

1
1.01(0.99, 1.03)
1.02 (1.00, 1.04)
1.01(0.98, 1.04)
0.94 (0.92, 0.97)**
0.84 (0.75, 0.93)**
0.91(0.77, 1.09)

1
0.94 (0.84, 1.04)
1.19 (1.08, 1.31)*
1.07 (0.97, 1.17)

1.09 (1.04, 1.23)**
1.13 (0.60, 2.15)
1
0.50 (0.40, 0.61)**
1
1.37 (1.1, 1.70)*
1.13 (0.89, 1.43)
1
2.06 (1.52, 2.81)*
1.13 (0.89, 1.43)
1
1.00 (0.97, 1.03)
1.03 (0.99, 1.08)
1.05 (0.98, 1.17)
0.89 (0.85, 0.94)**
0.75 (0.61, 0.91)*
0.78 (0.56, 1.10)
1
0.79 (0.64, 0.97)*
1.10 (0.91, 1.33)
1.14 (0.95, 1.37)

1.06 (1.02, 1.09)™*
1.04 (0.59, 1.82)
1
0.65 (0.51, 0.85)™
1
1.29 (1.07, 1.56)*
1.05 (0.88, 1.26)
1
0.99 (0.69, 1.43)
1.10(0.92, 1.32)
1
1.00 (0.97, 1.02)
1.03(0.99, 1.07)
1.05 (1.00, 1.10)
0.91(0.86, 0.95)™
0.89 (0.75, 1.06)
0.86 (0.64, 1.15)
1
0.85(0.71, 1.02)
1.28(1.09, 1.51)*
1.10 (0.95, 1.28)

* Statistically significant at < 0.05;, ** Statistically significant at < 0.001; b= reference group was “none”
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Variables related to accessibility issue of healthcare facility predicted increased number of
both unscheduled and total number of ANC visits. Among these access issues, accessibility
of the primary healthcare facility positively predicted greater number of both non-scheduled
(aRR= 1.06 95% CI: 1.02, 1.09) ANC visits and total number of ANC visits (aRR=1.04,
1.02, 1.06). Second variable related to accessibility, rural residence, was associated with
reduced total number of ANC visits (aRR = 0.85, 95% CI: 0.72, 1.01) and unscheduled ANC
visits (aRR = 0.65, 95% CI: 0.51, 0.85). Women with experience of ANC use in the past
pregnancy had increased number of non-scheduled ANC visits (aRR= 1.28, 95% CI: 1.09,
1.51) as well as total number of ANC visits (aRR= 1.19, 95% CI: 1.08, 1.31) compared to
those without experience of ANC use. Higher family income also predicted increased use of
non-scheduled ANC (aRR = 1.29, 95% CI: 1.07, 1.56) and total number of ANC visits (aRR
=1.13,95% CI: 1.00, 1.26). But, rural residence (aRR = 0.65, 95% CI: 0.51, 0.85) and each
increment in parity (aRR= 0.91, 95% CI: 0.86, 0.95) were associated with reduced non-
scheduled ANC visits (Table 12).

5.1.3. Antenatal depressive symptoms and initiation and adequacy of ANC use

Having antenatal depressive symptoms was associated with increased odds of having ANC
attendance beyond expected in ANC schedules (aOR= 1.86, 95% CI: 1.29, 2.68). Increased
access to the healthcare facility (aOR= 1.16, 95% CI: 1.07, 1.25) and experience of ANC in
previous pregnancy (aOR= 1.65, 95% CI, 1.14, 2.41) were associated with increased ANC
visits beyond expected in ANC schedules. Increasing parity (aOR= 0.84, 95% CI:. 0.75,
0.94) was associated with lower than expected ANC attendance. Increased parity (aOR=
0.90, 95% CI: 0.83, 0.96) and unwanted pregnancy (aOR= 0.63, 95% CI: 0.48, 0.83) were
associated with lower adequacy in use of ANC (Table 13).
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Table 13. The Association between antenatal depressive symptoms and adequacy of ANC use

Variables

Timely Initiation of ANC

ANC Visits higher than expected in a given
Gestational Age

Adequacy of ANC Use

cOR (95% CI)

aOR (95% Cl)

COR (95% Cl)

aOR (95% Cl)

cOR (95% CI)

AOR (95% CI)

PHQ-9 Score: PHQ-9 =5
PHQ-9 <5
Access to Healthcare
Marital Status: Married
Single
Residence: Rural
Income: High
Medium
Low
Education: Non-literate
Elementary Schooling
Secondary Schooling
Intimate Partner Violence
Social Support

Number of Life Threatening Events

Parity

Pregnancy Intention: Unwanted
Mistimed
Wanted

Any Previous Use of ANC: Yes®
Past Adverse obstetric history: =1 b

Chronic Medical conditions: =1 ©

110 (0.93, 1.24)

1

1.10 (1.04, 1.15)**
1.20 (0.46, 3.12)

1

0.47 (0.31,0.70)**
1.14 (0.87, 1.51)
1.11(0.84, 1.46)

1
0.32(0.18, 0.57)*
0.46 (0.26, 0.82)*

1
1.01(0.97, 1.05
1.04 (0.98, 1.10
1.04 (0.96, 1.13

0.87 (0.82, 0.92)**

0.54 (0.42, 0.69)**

1.03 (0.67, 159
1

1.01 (0.80, 1.28)

0.98 (0.76, 1.26)

*1.30 (1.03, 1.64)

)
)
)
)
)
)

124 (0.95, 1.63)
1

1.07 (1.02, 1.13)*

1.26 (0.47, 3.39)
1

0.80 (0.48, 1.32)

1.08 (0.80, 1.47)

1.05 (0.78, 1.40)
1

0.64 (0.32, 1.26)

0.61(0.30, 1.23)
1

1.02 (0.97, 1.06)

1.03 (0.97, 1.10)

1.04 (0.95, 1.14)

0.89 (0.83, 0.96)*

0.65 (0.49, 0.86)*

1.11(0.71,1.71)
1

1.14 (0.88, 1.47)

1.08 (0.82, 1.43)

1.28 (1.00, 1.62)*

145 (1.05, 2.05)°
1
1.18 (1.10, 1.27)**
1.31(0.38, 4.58)
1
0.39 (0.24, 0.62)*
1.19 (0.81, 1.75)
1.05(0.71, 1.57)
1
0.39 (0.20, 0.76)*
0.60 (0.30, 1.19)
1
1.03 (0.99, 1.07)
1.00 (0.93, 1.09)
1.04 (0.94, 1.16)
0.84 (0.77, 0.91)*
0.62 (0.43, 0.88)*
0.80 (0.43, 1.49)
1
1.24 (0.89, 1.74)
0.72 (0.49, 1.06)
1.06 (0.77, 1.47)

1.86 (1.29, 2.68)°
1

1.16 (1.07, 1.25)**

1.08 (0.29, 3.98)
1

0.62 (0.34, 1.14)

1.18 (0.77, 1.820)

0.97 (0.64, 1.47)
1

1.06 (0.45, 2.50)

1.10 (0.49, 2.47)
1

1.02 (0.96, 1.08)

1.00 (0.92, 1.09)

1.02 (.91, 1.16)

0.84 (0.75, 0.94)*

0.78 (0.52, 1.15)

0.84 (0.4, 1.60)
1

1,65 (1.14, 2.41)*

0.74 (0.49, 1.12)

1.03 (0.73, 1.45)

1.09 (0.0.85, 1.39)
1
1.10 (1.04, 1.15)**
0.96 (0.36, 2.56)
1
0.48 (0.32, 0.72)**
1.16 (0.88, 1.54)
1.11(0.84, 1.47)
1
0.32 (0.18, 0.56)**
0.44 (0.25, 0.79)*
1
1.00 (0.97, 1.04)
1.04 (0.98, 1.04)
1.04 (0.96, 1.07)
0.87 (0.82, 0.92)**
0.52 (0.40,0.67)*
1.04 (0.68, 1.59)
1
1.04 (0.82, 1.31)
0.96 (0.74, 1.24)
1.30 (1.03, 1.63)*

124 (0.94, 1.62)
1
1.07 (1.02, 1.13)*
1.03 (0.37,2.86)
1
0.82 (0.49, 1.36)
1.09 (0.80, 1.48)
1.04 (0.78, 1.40)
1
0.59 (0.29, 1.20)
0.61(0.31, 1.20)
1
1.01 (1.00, 1.06)
1.04 (0.97, 1.11)
1.04 (0.95, 1.14)
0.90 (0.83, 0.96)*
0.63 (0.48, 0.83)*
1.11(0.72,1.72)
1
1.18 (0.91, 1.52)
1.06 (0.80, 1.41)
127 (1.00, 1.62)

* Statistically significant at < 0.05;

** Statistically significant at < 0.001; b= reference was “none”
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However, antenatal depressive symptoms were not associated with timely initiation of ANC
visits although there was a positive trend (aOR=1.24, 95% CI: 0.95, 1.63) (Table 13).
Increased accessibility of the health facility (aOR = 1.07, 95% CI: 1.02, 1.13) and having one
or more chronic condition (aOR =1.28, 95% CI: 1.00, 1.62) were associated significantly
with increased timely initiation of ANC. Increased parity (aOR=0.99, 95% CI: 0.83, 0.96)
and unwanted pregnancy (aOR=0.65, 95% CI: 0.49, 0.86) were significantly associated with
delayed initiation of ANC from the recommended time.

5.1.4. Antenatal depressive symptoms and emergency health care use

Antenatal depressive symptoms were associated with increased number of traditional
emergency healthcare provider visits (aRR=1.64, 95% CI: 1.17, 2.31), biomedical healthcare
provider visits (aRR=1.32, 95% CI: 1.04, 1.69) and increased number of total emergency
healthcare provider visits (aRR=1.44, 95% CI: 1.16, 1.80) (Table 14).
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Table 14. The association between antenatal depression and Number of emergency health care visits during pregnancy

Number of Traditional health
care provider visits

Number of Modern health Number of either of both health care provider

Variables care provider visits visits

¢RR (95% Cl)

aRR (95% Cl)

cOR (95% Cl)

aRR (95% Cl)

cOR (95% Cl)

aRR (95% Cl)

PHQ 9 Score: PHQ =5
PHQ <5
Access to Healthcare
Marital Status: Single
Married
Residence: Rural
urban
Income: High
Medium
Poor
Education: Secondary Schooling
Elementary Schooling
Non-literate
Intimate Partner Violence
Social Support
Number of Life Threatening Events
Parity
Pregnancy Intention: Unwanted
Mistimed
Wanted
Past Adverse obstetric history: Yes b

Chronic Medical conditions: Yes b

2.15(1.70, 2.71)"
1
0.94 (0.89, 0.98)*
0.19 (0.03, 1.37)
1
1.47 (0.86, 2.51)
1
444 (3.33,5.93*
1.35(0.95, 1.91)
1
0.98 (0.52, 1.84)
0.92 (0.72, 1.78)
1
113 (1.10, 1.16)**
0.96 (0.91, 1.01)
1.30 (1.25, 1.350)™
147 (1.1, 1.23)**
1.94 (1.53, 2.451)*
1.18 (0.76, 1.84)
1
0.71(0.55, 0.92)*
3.51(2.73, 4.51)"

164 (117, 2.31)°
1
1.07 (1.00, 1.14)
0.13 (0.01, 1.26)
1
3.87 (1,54, 9.74)*
1.00
4.40 (2.89, 6.69)™
1.97 (1.26, 3.08)*
1
0.81(0.25, 2.66)
1.07 (0.68, 1.7)
1
1.15 (1.09, 1.21)**
1.00 (0.92, 1.09)
1.27 (1.16, 1.39)*
1.04 (0.94, 1.14)
1.26 (0.86, 1.85

( )
0.72 (0.39, 1.34)
1

0.53 (0.36, 0.80)*
2.86 (2.03, 4.03)*

129 (1.03, 1.62)*
1
1.10 (1.06, 1.17)**
1.17 (0.50, 2.74)
1
060 (0.40, 0.92)*
1
152 (1.15, 1.99)*
1.00 (0.76, 1.32)
1
150 (0.83 2.71)
0.85 (0.66, 1.10)
1
0.96, 1.04)
0.99, 1.10)
1.02, 1.17)*
0.99, 1.10)
0.75,1.21

)
0.64, 1.47)
1

1.10 (0.86, 1.40)
1.58 (1.26, 1.98)"

1.00
1.04
1.10
1.04
0.95
0.97

—~ e — TS —

1.32 (1.04, 1.69)*
1
1.11 (1.06, 1.17)**
1.33(0.56, 3.17)
1
0.79 (0.46, 1.34)
1.00
1.34 (1.00, 1.79)*
0.98 (0.74, 1.30)
1
0.96 (0.45, 2.06)
0.86 (0.63, 1.16)
1
0.95,1.03
0.99, 1.12
1.00, 1.16

0.99 )
)
)
0.95, 1.11)
)
)

1.05
1.07
1.03
0.94
0.98

0.72,1.23
0.63, 1.51
1

1.05 (0.81, 1.37)
1.46 (1.15, 1.84)™*

P

1,63 (1.33, 1.99)"
1
1.04 (1.00, 1.08)
0.75(0.32, 1.72)
1
0.96 (0.71, 1.29)
1
2.20 (1.72,2.82)
1.11(0.87, 1.43)
1
1.27 (0.73, 2.20)
0.96 (0.77, 1.20)
1
1.07 (1.04, 1.11)**
1.01 (0.96, 1.06)
1.16 (1.09, 1.23)**
1.07 (1.03, 1.13)**
1.17 (0.95, 1.44)
0.99 (0.68, 1.44)
1
0.97 (0.78, 1.21)
214 (1.75, 2.63)*

1.44 (1.16, 1.80)*
1
1.08 (1.03, 1.13)*
0.84 (0.35, 1.97)
1
1.17 (0.70, 1.95)
1.00
1.93 (1.48, 2.51)™
1.18 (0.91, 1.5)
1
0.92 (0.45, 1.88)
0.96 (0.73, 1.28)
1
1.05 (1.02, 1.09)*
1.03 (0.97, 1.09
1.10(1.03,1.18
1.04 (0.98, 1.11
0.97 (0.76, 1.24
(

0.89 (0.60, 1.32
1

0.89 (0.70, 1.14)
1.84 (1.49, 2.28)

*

—_ = —

* Statistically significant at < 0.05; ** Statistically significant at < 0.001; b= reference was “none”
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Having a chronic medical condition and higher income were associated with increased
emergency healthcare provider visits of any type (traditional, biomedical and total
number of healthcare visits). Increased number of traditional emergency healthcare
provider visits was associated with rural residence (aRR=3.87, 95% CI: 1.54, 9.74), being
in a high income category (aRR= 4.40, 95% CI: 2.89, 6.69) and medium income
categories (aRR=1.07, 95% CI: 1.26, 3.08). Each increment in intimate partner violence
score (aRR=1.15, 95% CI: 1.09, 1.21), in number of life threatening events (aRR=1.27,
95% CI: 1.16, 1.39) and having one or more chronic medical conditions (aRR= 2.86,
95% CI: 0.03, 4.03) were also associated with increased number of traditional emergency
healthcare provider visits. A history of adverse perinatal outcomes was associated with
lower traditional healthcare provider visits (aRR= 0.53, 95% CI: 0.36, 0.80).

The number of biomedical healthcare provider visits was also positively associated with
increased access to healthcare facility (aRR= 1.34 95% CI: 1.00, 1.79), being in high-
income category (aRR= 1.46, 95% CI: 1.15, 1.84) and having one or more chronic
medical conditions (aRR= 1.11, 95% CI. 1.06, 1.17) (Table 14). A history of adverse
perinatal outcomes was not associated with emergency help-seeking from a modern
healthcare provider (aRR= 1.05, 95% CI: 0.81, 1.37) (Table 14).

5.2. Sub-study II: Prospective study

The characterstics of prospective participants, the impact of antenatal depressive
symptoms on uptake of institutional delivery, assisted delivery, use of panned
institutional delivery and postnatal care utilisation has been presented here under

prospective studies (sub-studies I1).

5.2.1. Characteristics of participants

The characteristics of participants are presented in Table 15. The majority of (98.7%)
women were married; 91.9% were rural; 67.5% were non-literate; 12.2% had previous
experience of institutional delivery; 28.7% had PHQ-9 score of five or more indicating
probable depressive symptoms. These and other selected baseline characteristics were
similar in both baseline and follow up samples. Institutional delivery rate was 62.6% and
21.7% of these institutional deliveries was unplanned and was due to emergency reasons
and the remaining 78.3% was planned during pregnancy). Delivery was assisted for
10.7% of the participants and nearly half of the participants reported having at least one

or more of potential composite perinatal complications.

61



Table 15. Characteristics of participants

Baseline Followed Up chi2 (p-value)

Characteristics (N=1311) (N=1251)

N (%) N (%)
PHQ <5 924 (70.5) 892 (71.3)  0.2098 (p = 0.647

PHQ Status PHQ =5 387(205) 359 (28.7)

Married 1293 (98.6) 1,235 (98.7)

Marital Status i ' =
TSmgIg or formerly married or 18 (1.4) 16 (1.3) 0.0432 (p = 0.835)
unmarried

. Urban 103 (7.9) 101 (8.1)  0.0411(p=0.839)
Residence
Rural 1208 (92.1) 1150 (91.9)
High 459 (35.0) 438 (35.0)
Household Income Medium 423 (32.3) 397 (31.7)  0.1109 (p = 0.946)
Low 429 (32.7) 416 (33.3)
Non-literate 878 (67.0) 844 67.5)
Mother's Education Primary Schooling (Grade 1-8) 380 (29.0) 357 (28.5)  0.0714 (p=0.965)
Grade 9 & more 53 (4.0 50 (4.0
Experience of Intimate Partner None 573 (43.7) 552 (44.1)  0.0453 (p=0.831)
Violence One or more in life time 738 (56.3) 699(55.9)
Wanted 734 (56.0) 701 (56.0)
Pregnancy Intention Mistimed (wanted but not now) 102 (7.8) 93(7.4) 0.1168 (p=0.943)
Unwanted 475 (36.2) 457 (37.3)

Self-reported Pregnancy None 655 (50.1) 632 (50.5) 0.0594 (p=0.808)

Complications One or more 656 (49.9) 619 (49.5)

Chronic lliness None 871 (66.4) 824 (66.4)  0.0001(0 = 0.994)
One or more 440 (33.6) 416 (34.6)

Previous institutional delivery Yes 160 (12.2) 152 (12.2) 0.0018 (p = 0.967)
No/primiparous 1,151 (87.8) 1099 (87.8)
Delivery Care Utilisation Home delivery - 468 (37.4) -
Institutional delivery - 783 (62.6) -
Type of Delivery Normal vaginal - 1115 (89.1) -
Assisted or operative - 136 (10.7) -
One or more Postnatal care Visits : No - 568 (45.8) -
Yes - 672 (54.2) -
Reason for use of inst. delivery ~ Planned - 612 (78.3) -
Unplanned (due to emergency) - 171 (21.7) -

#Single Marital Status= unmarried, widowed, divorced); Married=living with marital partner and married but living
separate; Income was categorized into tertiles as low, medium and high

5.2.2. Antenatal depressive symptoms and uptake of delivery and postnatal care

The association between antenatal depressive symptoms and uptake of institutional
delivery of women is presented in Table 16. In the bivariate analysis, uptake of
institutional delivery was not associated significantly with having antenatal depressive
symptoms (cOR =1.09, 95% CI: 0.85, 1.41). A statistically significant association of
pregnancy intention [mistimed pregnancy (cOR=0.62, 95% CI: 0.40, 0.96) and unwanted
pregnancy (cOR=0.64, 95% CI: 0.51, 0.82)] and having comorbid illness (cOR= 1.32,
95% CI: 1.04, 1.67) with institutional delivery utilisation in unadjusted model

disappeared in a fully adjusted model. The remaining predictors that were significantly
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associated with the outcome in unadjusted model were also significantly associated with

the outcome in the multivariable model.

Table 16. Institutional Delivery care use as a function of antenatal depressive symptoms

Variables

Odds of Institutional delivery (vs. home)

(n=1251)

Odds of unplanned Institutional delivery

(vs. Planned)(n=783)

(cOR, 95% Cl)

(aOR, 95% Cl)

(cOR, 95% Cl)

(aOR, 95% Cl)

Depressive Symptoms: PHQ9=5 1.09 (0.85, 1.41)
1.16 (1.10, 1.22)*
0.77 (0.28, 2.07)

0.13 (0.06, 0.27)**

Access to Health Facility
Marital Status: Single

Residence: Rural

Household Income: Low 1
Medium 1.13(0.85, 1.49)
High 1.31(0.99, 1.73)
Educ. Level:  Non-literate 1

Primary Schooling 2.25 (1.71, 2.95)*
19.01 (4.59, 78.71**
0.97 (0.94,1.01)

1.01(0.95, 1.07)

= Secondary
Intimate Partner violence
Social Support

Institutional Delivery of previous
3.62 (2.30, 5.68)**

baby: Yes

Birth Preparedness 1.5(1.32, 1.56)**

Parity (Birth Order) 0.83 (0.79, 0.88)*

Pregnancy Intention: Wanted 1
Mistimed 0.62 (0.40, 0.96)*
Unwanted 0.64 (0.51, 0.82)**

Symptoms of Pregnancy Comp.:
ymp 9 y P 0.88 (0.70, 1.11)

21

Chronic medical conditions: =1 1.32 (1.04, 1.67)*

1.42 (1.06, 1.92)*
1.10 (1.04, 1.16)*
0.70 (0.24, 2.06)
0.39 (0.18, 0.89)*

0.89 (0.65, 1.20)
1.05(0.77, 1.45)

1.51 (1.10, 2.08)*
3.99 (0.87, 18.27)
0.97 (0.93, 1.02)
0.95 (0.88, 1.01)
2.21 (1.36, 3.58)*

1.32 (1.20, 1.46)**
0.90 (0.84, 0.97)*

0.70 (0.4, 1.11)
0.84 (0.64, 1.11)

0.88 (0.68, 1.15)

1.23 (0.95, 1.59)

1.57 (1.10, 2.35)"
0.97 (0.90, 1.04)
0.45 (0.06, 3.60)
1,02 (0.60, 1.72)

1
1.4 (0.95, 2.19)
1.03 (0.68, 1.58)
1
0.70 (0.48, 1.02)
0.73 (0.34, 1.55)
0.98 (0.92, 1.04)

0.90 (0.83, 0.98)*

1.15(0.93, 1.43)

0.81(0.72, 0.92)*

1.00 (0.92, 1.08)
1

0.86 (0.42, 1.77)

1.03 (0.71, 1.48)

1.16 (0.83, 1.64)

0.99 (0.70, 1.39)

1.62 (1.09, 2.42)
0.99 (0.91, 1.07)
0.37 (0.04, 3.10)
0.78 (0.39 1.56)

1.67 (1.07, 2.60)*
1.37 (0.86, 2.18)

0.65 (0.41, 1.01)
0.57 (0.22, 1.51)
0.95 (0.89, 1.02)
0.93 (0.85, 1.02)
1.39 (0.85, 2.26)

0.81(0.71, 0.93)*
0.93 (0.83, 1.03)

0.87 (0.41, 1.83)
0.95 (0.63 1.43)

1.01(0.69, 1.47)

0.96 (0.67, 1.38)

* significant at <0.05,

** significant at < 0.001

In the adjusted model (Table 16), women with antenatal depressive symptoms had 1.42

times increased odds of delivering in healthcare institutions (aOR=1.42, 95% CI: 1.06,
1.92). Each increment in access to a healthcare facility (aOR=1.10, 95% CI: 1.04, 1.16),
primary level education (compared to no education) (aOR = 1.51, 95% CI: 1.10, 2.08),
delivering the previous baby in a health care institution (aOR= 2.21, 95% CI: 1.36, 3.58)

and each increment in birth preparedness score (aOR=1.32, 95% CI: 1.20, 1.46) were

associated with increased odds of institutional delivery. Rural residence (aOR=0.39, 95%
Cl: 0.18, 0.89) and increasing parity (aOR=0.90, 95% CI: 0.84, 0.97) were associated

with reduced odds of institutional delivery.
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In sub-group analysis of women with institutional delivery, there was greater odds of
unplanned institutional delivery utilisation due to emergency reasons among women with
antenatal depressive symptoms as compared to planned institutional delivery (aOR=1.62,
95% ClI: 1.09, 2.42) (Table 16). Being in medium income category (aOR = 1.67, 95% CI:
1.07, 2.60) was associated with increased odds of unplanned institutional delivery due to
emergency reasons while each increment in birth preparedness score (aOR=0.81, 95% CI:

0.81, 0.71, 0.93) was associated with reduced odds of unplanned institutional delivery.

5.2.3. Method of Delivery as a function of antenatal depressive symptoms

In the bivariate model, having antenatal depressive symptoms was not associated with
assisted delivery (cOR=1.31, 95% CI: 0.90, 1.91) (Table 17). The bivariate association of
assisted delivery with birth preparedness (cOR=1.21, 95% CI. 1.07, 1.36) and with
unwanted pregnancy (cCOR=0.54, 95% CI: 0.36, 0.82) disappeared in the adjusted model.
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Table 17. Having assisted delivery and use of postnatal care vs antenatal depressive symptoms

Variables

Assisted delivery vs NVD

Postnatal care use

(cOR, 95% Cl)

(aOR, 95% Cl)

(cOR, 95% Cl)

(aOR, 95% Cl)

Depressive Symptoms: PHQ9=5

Access to Health Facility

Marital Status: Single

Residence: Rural

Income per family: Low

Medium
High

Educational Level: Non-literate

Primary Schooling

= Secondary

Intimate Partner violence

Social Support

Institutional Delivery of last baby

ANC visits

Birth Preparedness

Parity

Pregnancy Intention: Wanted

Mistimed

Unwanted

Symptoms of Pregnancy Comp.:

21

Chronic medical conditions: =1

1.31(0.90, 1.91)
1.18 (1.09, 1.29)**

2.79(0.89, 8.76
0.18 (0.11, 0.29)**

1
0.91(0.58, 1.42)
1.06 (0.69, 1.62)

1

2.62 (1.78, 3.88)*
10.85 (5.84, 20.16)**
0.97 (0.91,1.03)
1.00 (0.92, 1.09)
2.07(1.31, 3.27)*

1.21 (1.07, 1.36)*
0.65 (0.58, 0.73)**
1
0.62 (0.29, 1.31)
0.54 (0.36, 0.82)*

1.48 (1.03, 2.12)*

1.38 (0.96, 1.97)

1.72 (1.10, 2.69)*
1.11(1.02, 1.22)*
2.33(0.66, 8.17)
0.39 (0.21, 0.75)*
1
0.72 (0.45, 1.17)
0.80 (0.48, 1.34)
1
1.29 (0.81, 2.06)
2.40 (1.02, 5.67)*
0.95 (0.88, 1.02)
1.03 (0.93, 1.14)
1.40 (0.82, 2.37)
1.01(0.87, 1.17)
0.72 (0.62, 0.82)*
1
0.87 (0.39, 1.95)
1.01(0.63, 1.62)
1.54 (1.01, 2.34)*

1.47 (0.99, 2.19)

112 (0.87, 1.43)
1.05 (1.00, 1.10)*
0.74 (0.27, 2.04)
0.60 (0.39, 0.93)*
1
0.97 (0.74, 1.28)
1.12 (0.86, 1.47)
1
1.19(0.92, 1.53)
4.03 (1.93, 8.41)*
1.09 (2.04, 1.13)**
1.01 (0.95, 1.06)
1.72 (1.40, 2.12)**
1.32 (1.21, 1.43)
0.96 (0.91, 1.02)
1
1.27 (0.81, 1.99)
0.80 (0.63, 1.02)

0.90 (0.72, 1.12)

0.94 (0.74, 1.18)

113 (0.85, 1.50)
1.01 (0.96, 1.06)
0.71(0.24, 2.16)
1.42 (0.82, 2.46)

1
0.91(0.68, 1.21)
0.98 (0.72, 1.33)

1
1.0 (0.79, 1.43)
3.23 (1.34, 7.77)*
1.11 (1.06, 1.16)**
0.99 (0.93, 1.05)
1.42 (1.14, 1.76)*
1.30 (1.18, 1.42)**
1.01(0.94, 1.08)

1
1.26 (0.79, 2.01)
0.86 (0.66, 1.13)
0.85 (0.66, 1.10)

0.84 (0.66, 107)

* significant at <0.05,

** significant at < 0.001

After adjusting for potential confounding variables (Table 17), women with antenatal

depressive symptoms had 1.72 times increased odds of assisted delivery than women

without antenatal depressive symptoms (aOR=1.72, 95% CI:

1.10, 2.69). Factors that

remained significantly associated with increased odds of assisted delivery in the adjusted
model were increased access to health care facilities (aOR=1.11, 95% CI: 1.01, 1.22) and

having one or more symptoms of pregnancy complications (aOR=1.54, 95% CI: 1.01,
2.34). Rural residence (aOR=0.39, 95% CI: 0.21, 0.75) and increasing parity (2OR=0.72,

95% ClI: 0.62, 0.82) were associated with reduced odds of assisted delivery.
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5.2.4. Postnatal care use as a function of antenatal depressive Symptoms
Rural residence (cOR=0.60, 95% CI: 0.39, 0.93) was associated with reduced odds of
having at least one postnatal care visit, while increased access to healthcare facilities and

secondary school level education (cOR=4.03, 95% CI: 1.93, 8.41) were associated with
increased odds of postnatal care visits (COR=1.05, 95% CI: 1.00, 1.10). Each increment

in intimate partner violence score (COR=1.09, 95% CI: 1.04, 1.13), increased number of
expected ANC visits (cOR=1.72, 95% CI: 1.40, 2.12) and increased birth preparedness
scores (COR=1.32, 95% CI: 1.21, 1.43) were associated with increased odds of at least

one or more postnatal care visits in the bivariate model (Table 17).

Table 18. Summary of all prospective outcome and predictor variables from adjusted models

Predictor Variables

Institutional

delivery(vs. home)

(n=1251)

Emergency vs
Pre-planned
Institutional

delivery (n=783)

Assisted vs NVD

One or more
PNC Visits

(aOR, 95% Cl)

(aOR, 95% Cl)

(aOR, 95% Cl)

(aOR, 95% Cl)

Depressive Symptoms: PHQ9=5

Access to Health Facility

Marital Status: Single

Residence: Rural

Household Income: Low
Medium
High

Educ. Level:  Non-literate

Primary Schooling

= Secondary

Intimate Partner violence

Social Support

Institutional Delivery of previous

baby: Yes
ANC visits

Birth Preparedness

Birth order (parity)

Pregnancy Intention: Wanted
Mistimed
Unwanted

Symptoms of Pregnancy Comp.: 21

Chronic medical conditions: =1

1.42 (1.06, 1.92)*
1.10 (1.04, 1.16)*
0.70 (0.24, 2.06)
0.39 (0.18, 0.89)*
1
0.89 (0.65, 1.20)
1.05 (0.7, 1.45)
1
1,51 (1.10, 2.08)*
3.99 (0.87, 18.27)
0.97 (0.93, 1.02)
0.95 (0.88, 1.01)
2.21 (1.36, 3.58)*

1.32 (1.20, 1.46)**
0.90 (0.84, 0.97)*
1
0.70 (0.4, 1.11
0.84 (0.64, 1.11
0.88 (0.68, 1.15
(

)
)
)
1.23(0.95, 1.59)

1.62 (1.09, 2.42)*
0.99 (0.91, 1.07)
0.37 (0.04, 3.10)
0.78 (0.39 1.56)
1
1.67 (1.07, 2.60)*
1.37 (0.86, 2.18)
1
0.65 (0.41, 1.01)
0.57 (0.22, 1.51)
0.95 (0.89, 1.02)
0.93 (0.85, 1.02)
1.39 (0.85, 2.26)

0.81 (0.71, 0.93)*

0.93 (0.83, 1.03)
1

0.87 (0.41, 1.83)

0.95 (0.63 1.43)

1.01 (0.69, 1.47)

0.96 (0.67, 1.38)

1.72 (1.10, 2.69)*
1.11(1.02, 1.22)*
2.33(0.66, 8.17)
0.39 (0.21, 0.75)*
1
0.72 (0.45, 1.17)
0.80 (0.48, 1.34)
1
1.29 (0.81, 2.06)
2.40 (1.02, 5.67)*
0.95 (0.88, 1.02)
1.03 (0.93, 1.14)
1.40 (0.82, 2.37)

1.01(0.87, 1.17)
0.72 (0.62, 0.82)**
1
0.87 (0.39, 1.95)
1.01(0.63, 1.62)
1.54 (1.01, 2.34)*
1.47 (0.9, 2.19)

113 (0.85, 1.50)
1.01 (0.96, 1.06)
0.71(0.24, 2.16)
1.42 (0.82, 2.46)
1
0.91(0.68, 1.21)
0.98 (0.72, 1.33)
1
1.0 (0.79, 1.43)
3.23 (1.34, 7.77)*
1.11 (1.06, 1.16)**
0.99 (0.93, 1.05)

1.42 (1.14, 1.76)*

1.30 (1.18, 1.42)**
1.01(0.94, 1.08)

1
1.26 (0.79, 2.01)
0.86 (0.66, 1.13)
0.85 (0.66, 1.10)
0.84 (0.66, 107)

* significant at <0.05,

** significant at < 0.001
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Having depressive symptoms during pregnancy was not significantly associated with
having one or more postnatal care visits in either the bivariate or multivariable analysis
(aOR=1.13, 95% CI. 0.85, 1.51) (Table 17). Having secondary level education
(aOR=3.23, 95% CI: 1.34, 7.77), increased intimate partner violence (aOR=1.11, 95%
Cl: 1.06, 1.16), increased number of ANC visits (aOR=1.42, 95% CI. 1.14, 1.76) and
increased birth preparedness (aOR=1.30, 95% CI. 1.18, 1.42) were significantly
associated with increased odds of having postnatal care visits in both the bivariate and
adjusted model. Rural residence and access to health facility were associated in the

bivariate analysis but became non-significant in the multivariable analysis.

5.3. Sub-study III: Prospective study
From the sample size that constituted the baseline sample size of 1311 antenatal women,

11 of them refused follow-up interview; 27 were lost to follow up; 30 didn’t deliver until
the end of the follow up time and one died during labour. Thus, a total of 1,240 women
were interviewed face-to-face at a median of 8™ week after delivery (with interquartile
range of 6-11 weeks after delivery. Thus, the attrition rate for Sub-study-I11 was 4.6% as

shown in Figure 5.

5.3.1. Characteristics of participants
Among those participants that were followed-up at all-time points, nearly half of them

(48%) were in the second trimester and the remaining were in the third trimester. More
than one quarter of women (28.7%) had a PHQ-9 score of five or more indicating
probable depression (20.9% had PHQ-9 score of 5-9 and 7.8% had PHQ-9 score of 10 or
more) and 6.0% of them had reported hazardous level use of alcohol. Pregnancy was
unintended in 43.8% of women, with 36.5% of pregnancies unwanted and 7.3%
mistimed. The mean score of intimate partner violence was 2.1 (standard deviation (SD)
of 2.9). The mean parity of participants was 2.7, SD = 2.1 (Table 19). Selected baseline
characteristics of women in both samples (baseline sample and follow up sample) were
similar (Table 19).
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Table 19. Characteristics of baseline and followed up follow up participants in paper Ill

Characteristics Baseline  Followed up
(N=1311) (N=1240) Pearson Chi2
Variables Values N (%) N (%)
. tSingle 18 (1.4) 15(1.2) 0.1331 (p=10.715)
Marital Status Married 1293 (98.6) 1225 (98.8)
Unwanted 475 (36.2) 453 (36.5)
Pregnancy Intention Mistimed 102(7.8) 91(7.3) 01823 (p=0.913)
Wanted 734 (56.0) 696 (56.1)
High 429 (32.7) 414 (33.4)
Monthly Income category Medium 423(32.3)  392(31.6) 0.1700 (p =0.919)
Low 459 (35.0) 434 (35.0)
. Rural 1208 (92.1) 1142 (92.1) 0.0700 (p = 0.790)
Residence Urban 103 (7.9) 98 (7.9)
Grade 9-12 and above 53 (4.0) 48 (3.9)
Mother's Education Grade 1-8 380(29.0)  351(28.3) 0.2185(p=0.897)
Non-literate 878 (67.0) 841 (67.8)
Patient Health Questionnaire Status E:g fg ggz ggg; Zgg g?g 02024 (p =0653)
. One or more 440 (33.6) 419(33.5) 0.0014 (p=0.971)
Number of Chronic llinesses None 871 (66.4) 832 (66.5)
Self-reported pregnancy complications None 655 (50.1) 627 (50.6)  0.0926 (p =0.761)
One or more 656 (49.9) 613 (49.4)
, Nulliparous 254 (19.4) 226 (18.2)
Birth order Primipara 193 (14.7)  185(14.9) 0.5506 (p = 0.759)
Multipara 864 (65.9) 829 (66.8)
Non-users 875 (64.7) 828 (66.8)
Alcohol use Mild level users 359 (274)  338(27.3) 0.0134 (p=0.993)
Harmful level users 77 (5.9) 74 (6.0)
Yes - 52 (4.3)
Pregnancy loss
No - 1169 (75.7)
Neonatal mortality \,\:((a)s 1 16;9(5;2

7Single Marital Status= unmarried, widowed, divorced); Married=living with marital partner and
married but living separate; Income was categorized into tertiles as low, medium and high; Social
support score: minimum=3; Maximum=14; Mean=10.68; SD=2.00; Number of ANC visits:

minimum=0; Maximum=8; Mean=1.524; SD=1.50

5.3.2. Antenatal depressive symptoms and perinatal complications

The association of antenatal depressive symptoms with incidence of self-reported

perinatal complications is presented in Table 20. Scoring five or more on the PHQ-9 was

associated with increased odds of self-reported pregnancy complication such as oedema
(aOR = 2.68, 95% CI: 1.87, 3.83)], blurred vision (aOR = 1.89 95% CI. 1.41, 2.54),
severe abdominal pain (aOR = 2.29, 95% CI: 1.73, 3.04). There was also increased odds
of abnormal vaginal discharge (aOR = 2.08, 95% CI. 1.44, 2.98), burning sensation at
urination (aOR = 1.67, 95% CI: 1.19, 2.34) and severe headache (aOR = 1.96, 95% ClI:

1.49, 2.58) among these group of women. When a composite of pregnancy complications
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was considered, there was also a more than two times increased odd of one or more
(composite) pregnancy complications among women with antenatal depressive symptoms
(@aOR =2.44,95% CI: 1.84, 3.23).

As presented in Table 20, women with antenatal depressive symptoms had increased odds
of labour complications like severe headache (aOR=1.84, 95% CI. 1.37, 2.46),
convulsion (aOR =1.42, 95% CI: 1.07, 1.87), haemorrhage (aOR = 1.74, 95% CI: 1.31,
2.33) and unconsciousness (aOR = 1.48, 95% CI: 1.00, 2.19). These group of women
also had increased odds of fever (aOR = 1.98, 95% CI: 1.48, 2.64), premature rupture of
membranes (aOR = 1.81, 95% CI: 1.11, 2.92), prolonged labour (aOR = 1.98, 95% CI:
1.43, 2.73) and retained placenta (aOR = 1.57, 95% CI: 1.08, 2.30) (Table 20). Women
with antenatal depressive symptoms also had increased odds of one or more (composite)
labour complications (aOR = 1.84, 95% CI: 1.34, 2.53).

Among women with antenatal depressive symptoms, there was increased odds of all
potential postpartum complications. As presented in Table 20, there was increased odds
of oedema (aOR=2.37, 95% CI: 1.39, 4.04), blurred vision (aOR=1.74, 95% CI. 1.29,
2.36), severe abdominal pain (aOR=1.61, 95% CI: 1.21, 2.15) and burning sensation at
urination (aOR=1.59, 95% CI: 1.16, 2.18) among women with antenatal depression. The
odds of severe headache (aOR=1.68, 95% CI: 1.24, 2.25), convulsion (aOR=1.69, 95%
Cl: 1.24, 2.32), haemorrhage (aOR=1.60, 95% CI: 1.22, 2.17), unconsciousness
(aOR=2.45, 95% CI. 1.25, 4.80) and fever (aOR=1.87, 95% CI. 1.37, 2.54) was also
greater among these group of women (Table 20). Women with antenatal depressive
symptoms also had increased odds of composite postpartum complications (aOR=1.70,
95% CI: 1.23, 2.35) in the multivariable model (Table 20).

In the multivariable model (Table 20), neonates of women with depressive symptoms had
increased odds of difficulty of breathing or fast breathing (aOR = 1.70, 95% CI: 1.12,
2.58) and convulsions or spasms (aOR = 1.72, 95% CI: 1.12, 2.65) compared to women
without depressive symptoms according to women’s self-reported measures. But, the
association of antenatal depressive symptoms with composite neonatal complications
became marginally non-significant in the multivariable model (OR=1.30, 95% CI: 0.99,
1.73) (Table 20). However, when severity of antenatal depressive symptoms was
considered, the odds of each of the potential perinatal complications (maternal and
neonatal) did not consistently increase with severity (Table 21). In the multivariable
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model, antenatal depressive symptoms were not associated with pregnancy loss (aOR =
1.26, 95% CI: 0.65, 2.44) or neonatal mortality (aOR = 2.03, 95% CI. 0.73, 5.63) (Table
21).

Table 20.

perinatal complications

Impact of Antenatal depressive symptoms (at PHQ-9 cut off five) on each of indicators of

Symptoms of perinatal
complications

aOR (95% CI) of maternal perinatal complications

During Pregnancy

During Labour

Up to 7 days
Postpartum

aOR (95% Cl) of
neonatal perinatal
complications

Oedema
Blurred vision
Severe abdominal pain

2.68 (187, 3.83)
1.89 (1.41, 2.54)
2.29 (1.73, 3.04)

2.37 (1.39, 4.04)
174 (1.29, 2.36)
1.61(1.21, 2.15)

Abnormal discharge 2.08 (1.44,2.98) 1.42(0.99, 2.02)

Burning sensation at urination 1.67 (1.19, 2.34) 1.59 (1.16, 2.18)

Severe headache 1.96 (1.49, 2.58) 1.84 (1.37, 246)  1.68(1.24,2.25)

Convulsion - 1.42 (1.07,1.87) 1.69 (1.24,2.32)

Haemorrhage - 1.74 (1.31, 2.33) 1.60 (1.22, 2.17)

Unconsciousness - 1.48(1.00, 2.19) 2.45(1.25, 4.80)

Fever - 1.98 (1.48, 2.64) 1.87 (1.37, 2.54)

Premature Rupture of - 1.81(1.11,2.92) -

Membrane

Prolonged labour - 1.98 (143, 2.73) -

Tear - 1.19(0.72, 1.99) -

Retained placenta (30 min) - 1.57 (1.08, 2.30) - -
Difficulty or Fast Breathing - - - 1.70 (1.12, 2.58)*
Yellow .Skln/Eye Color - - - 1.08 (0.53, 2.19)
(Jaundice)

Poor Sucking or Feeding - - -
Pus, Bleeding around - - -
Umbilical Cord

Skin Lesions Or Blisters - - -
Convulsions/Spasms/Rigidity - - -
Lethargy/Unconsciousness - - -

Red or Swollen Eyes With - - .

Pus

One or more of any

complications 2.44(1.84,3.23)  1.84(1.34,253)  1.70 (1.23, 2.35)

Controlled for alcohol use, residence, marital status, household income, education, intimate partner violence, life threatening
events, number of ANC visits, parity, pregnancy intention, chronic conditions, and previous experience of adverse perinatal
outcomes in all models and after adjusting for presence of one or more of any pregnancy complications symptoms and
delivery complications symptoms in modelling each of labour complication symptoms and postpartum complication
symptoms respectively.

0.76 (0.39, 1.50)
1.38 (0.94, 2.01)

1.18 (0.77, 1.80)
1.72 (1.12, 2.65)*
1.11(0.51, 2.39)

1,50 (0.80, 2.80)

1.30(0.98, 1.73)

Women with antenatal depressive symptoms also had increased odds of a composite of
perinatal complications during pregnancy (aOR=2.44, 95% CI: 1.84, 3.23), during labour
(aOR=1.84, 95% CI: 1.34, 2.53) and at postpartum (aOR=1.70, 95% CI: 1.23, 2.35) in

multivariable model (Table 20). Being in low-income category was consistently
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associated with increased odds of composite measures of perinatal complications during

pregnancy, during labour and at postpartum.
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Table 21. Impact of ANDs (categorized at cut of 5 and 10) on each of perinatal complications

Indicators of perinatal
complications

aOR (95% Cl)

Mild Depression

Major depression

Risk/protective factor

Difficulty or Fast Breathing

1,67 (1.07, 2.60)*

219 (1.18, 4.06)*

Edema 2.86 (1.95,4.17)* 2.15(1.19,3.88)*  fMild Alcohol use
,, DBlurred vision 2.11(1.54,2.91)* 1.33(0.80,2.20)  t(IPV, LTET, history perinatal mortality)
§ & Severe headache 1.81 (1.34, 2.45)** 2.47(1.57,3.90)*  f(Primary schooling, increased LTET)
% E Severe abdominal pain 241(1.78,3.27)* 1.96 (1.23, 3.13)
& %’ Abnormal discharge 2.17 (1.48, 3.20)* 1.78 (0.98,3.24)  xHigh income
©  Burning sensation at urination 1.50 (1.04, 2.18)* 2.24 (1.32, 3.79)*
One or more of any symptoms ~ 2.47 (1.81, 3.38)** 2.34 (1.44,3.82)*  *(ANC use and high income)
Haemorrhage 1.94 (1.42, 2.64)* 1.22(0.75,1.98)  x(secondary schooling and more)
Convulsion 1.49 (1.10, 2.01)* 1.21(0.76,1.91)  xhigher parity, tpregnancy complications
» Severe headache 1.87 (1.36, 2.57)** 1.72(1.07,2.78)*  xprimary schooling, Tpregnancy comps.
é Unconsciousness 1.51(0.99, 2.29) 1.39(0.74,2.61)  tpregnancy complications
% Fever 2.01 (1.47,2.74)* 1.88 (1.17,2.99)*  xPrimary schooling, xparity, tpreg. comps
£ Premature Rupture of 2.00 (1.21,3.31)* 1.26 (0.56,2.83)  thaving comorbid conditions
; Membrane
% Prolonged labour 2.10(1.48, 2.96)** 1.62(0.95,2.76)  tANC Use, xparity, tpregnancy comps.
— Tear 1.01(0.56, 1.83) 1.72(0.82,3.61)  tMild Alcohol use, *parity, tpreg. comps.
Retained placenta (30 min) 1.66 (1.11, 2.49)* 1.29 (0.69,2.42)  tpregnancy comps.
One or more of any symptoms ~ 2.12 (1.48, 3.04)** 1.20(0.71,2.01)  xparity, tpregnancy comps.
Haemorrhage 1.51 (1.11, 2.06)* 1.98 (1.23,3.20)*  xRural, Tmedium income, tprimary schooling,
tunwanted pregnancy, thistory perinatal mortality
Edema 2.18 (1.23, 3.87) 3.03(1.36, 6.75)*  fintimate partner violence, tlabour comps.
Blurred vision 1.72 (1.24, 2.39)* 1.87(1.15,3.04)*  xRural, xincreased income and education,
2 tmistimed pregnancy, flabour comps.
% Convulsion 1.71(1.22,2.41)* 1.59(0.94,2.68)  xRural, 2secondary schooling, tlabour comp.
% Severe headache 1.40 (1.01, 1.94)* 2.95(1.81,4.78)**  xPrim schooling, fincreased LTET, tlabour comps
% Unconsciousness 2.27(1.10, 4.70)* 2.98(1.16,7.64)*  tincreased LTET, tlabour complications
(Tcg Severe abdominal pain 1.54 (1.13, 2.11)* 1.87(1.16,3.01)*  xAlcohol use, *high income, flabour comps
£ Abnormal discharge 1.35(0.92, 1.99) 1.59(0.90,2.80)  tlabour comps
o Burning sensation at urination 1.20 (0.84, 1.71) 3.20(1.97,5.19)*  xhigher income, tsecondary schooling, tlabour
comps
Fever 1.74 (1.24, 2.43) 2.45(1.49,4.02) Incmp3-, ocdt2di+
One or more of any symptoms ~ 1.33 (0.94, 1.88) 4.16 (2.11,8.20)**  xMild alcohol use, xhigh income and education,
xuse of ANC, tlabour comps
Difficulty or Fast Breathing 1.67 (1.07, 2.60)* 2.19(1.18, 4.06)*  fintimate partner violence
i . . . xIncreased parity, funwanted pregnancy, 1 histo
, Zj(;ltor:/;iggn/Eye Color 1.34 (0.64, 2.79) 0.95 (0.30, 3.05) . moprtalit{/T pregnancy, t history
2 Poor Sucking or Feeding 0.72 (0.32, 1.61) 1.38(0.54,3.53)  tMild alcohol use
% Pus, Bleeding, around Umbilical 1,61 (1.08, 2.40)" 1,66 (0.91, 3.01) xHigh income
= Cord : .08, 2. : 91, 3.
- Skin Lesions Or Blisters 1.38 (0.89, 2.15) 1.08 (0.53,2.20)  tComorbid conditions
g Convulsions/Spasms/Rigidity 2.08 (1.33, 3.26)* 1.79(0.90, 3.53) 1 history perinatal mortality
2 Lethargy/Unconsciousness 1.19(0.51, 2.78) 1.75(0.59, 5.19)
Red or Swollen Eyes With Pus 1.54 (1.14, 2.07) 1.52(0.95,2.43)  xHighincome

tintimate partner violence

Reference group: women with minimal depression; 1 = risk factor; x = protective factor

After controlling for alcohol use, residence, marital status, family income, educational level, intimate partner violence (IPV), life
threatening events (LTET), parity, pregnancy intention, previous history of adverse events, pregnancy complications and chronic

medical conditions.
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With regard to the neonate, there was increased odds of difficulty of or fast breathing
(@OR =1.70, 95% CI: 1.12, 2.58) and convulsions or spasms (aOR = 1.72, 95% CI: 1.12,
2.65) among women with exposure compared to women without exposure in

multivariable model (Table 21).

But, the association of antenatal depressive symptoms with composite neonatal
complications became marginally non-significant in multivariable model (aOR=1.30,
95% CI: 0.99, 1.73) as reported in Table 21. But, increased odds of pus or bleeding
around umbilical cord (cOR = 1.78, 95% CI: 1.26, 2.52) found in the bivariate model
disappeared in the multivariable model (aOR = 1.38, 95% CI: 0.94, 2.01) (Table 21).
When severity of antenatal depressive symptoms was considered, the odds of each of
potential perinatal complications (maternal and neonatal) did not consistently increase
with severity however (Table 21). In the multivariable model, antenatal depressive
symptoms were not associated with pregnancy loss (aOR = 1.26, 95% CI: 0.65, 2.44) or
neonatal mortality (aOR = 2.03, 95% CI: 0.73, 5.63) (Table 21).
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Table 22. Antenatal Depressive symptoms vs adverse perinatal outcomes

Characteristics

Pregnancy loss

Neonatal mortality

Any or both

(cOR, 95% ClI)

(aOR, 95% CI)

(cOR, 95% Cl)

(aOR, 95% Cl)

(cOR, 95% Cl)

(aOR, 95% Cl)

Depressive Symptoms: PHQ9=5
Residence: Rural
House hold Income: High
Medium
Low
Educational Level: Secondary +
Primary Schooling
Non-literate
Intimate Partner violence

Threatening life events

Parity

Pregnancy Intention: Wanted
Mistimed
Unwanted

History of adverse perinatal outcomes
pregnancy complications

other comorbid illness

112 (0.61, 2.05
1.4 (0.44,4.72
0.94 (0.49, 1.81
0.7 (0.38, 1.54
1
151 (0.45, 5.09)
0.95 (0.51, 1.80)
1
0.85 (0.74, 0.98)*
0.84 (0.65, 1.08)
0.98 (0.86, 1.12)
1
0.89(0.31, 2.57)
0.62 (0.33, 1.17)
1.48 (0.82, 2.66)
121 (0.69, 2.10)
0.91(0.53, 1.54)

)
)
)
)

(
(
(
(

126 (0.65, 2.44)
2.25(0.44, 11.42)
0.84 (0.42, 1.70)
0.72 (0.35, 1.47)
1
2.66 (0.46, 15.24)
1.02 (0.49, 2.11)
1
0.85 (0.73, 0.98)*
0.86 (0.65, 1.14)
1.01(0.85, 1.19)
1
1.00 (0.34, 2.96)
0.61(0.31,1.20
1.66 (0.89, 3.11)
1.37 (0.74, 2.54)
0.89 (051, 1.55)

1.83(0.73, 4.60)
omitted
1.22 (0.41, 3.67)
1.10 (0.35, 3.43)
1
omitted
0.85 (0.30, 2.38)
1
0.98 ( 0.83, 1.15)
0.87 (0.58, 1.30)
1.07(0.87, 1.32)
1
0.63 (0.08, 4.90)
0.75(0.28, 2.01
1.63(0.64,4.18
1.15(0.46, 2.85
(

)
)
)
1.12(0.52, 2.42)

2.03(0.73,5.63)
omitted
1.43 (0.45, 4.56)
1.20 (0.38, 3.82)
1
1.00
0.99 (0.31, 3.18)
1
0.99 (0.82, 1.18)
0.82(0.53, 1.29)
1.03 (0.80, 1.33)
1
0.55(0.07, 4.41)
0.61(0.22,1.73)
1.47 (0.54, 3.98)
1.00 (0.45, 2.23)
1.07 (0.39, 2.90)

129 (0.77, 2.14
2.00 (0.62, 6.49
1.01(0.57, 1.78
0.84 (0.46, 1.54
1
1.08 (0.32, 3.59)
0.92 (0.54, 1.59)
1
0.89 (0.80, 0.99)*
0.84 (0.68, 1.05)
1.00 (0.90, 1.13)
1
0.82 (0.32, 2.12
0.65 (0.38, 1.12
152 (0.92, 2.51
119 (0.74,1.92

= = =

)
)
)
)

144 (0.82, 253
2.84(0.60, 13.22
0.97 (053, 1.79
0.83 (0.45, 1.54
1
2.21(0.53, 1.88)
1.01(0.42, 11.40)
1
0.89 (0.79, 1.00)
0.84 (0.66, 1.08)
1.01(0.88, 1.17)
1
0.86 (0.32, 2.27)
0.61(0.34, 1.09)
1.61(0.94, 2.76)
( )
( )

)
)
)
)

1.28 (0.75, 2.17
0.93(0.58, 1.48




6. DISCUSSION

Antenatal depressive symptoms and self-reported perinatal complications were common in
the study area. Nearly 30.0% of antenatal women had depressive symptoms; 64.8% of
women initiated ANC and 62.3% of women delivered in healthcare institutions. More than
half of the participants reported having at least one or more of self-reported perinatal
complications. Having depressive symptoms was associated independently with increased
number of non-scheduled ANC visits, increased risk of presentations for emergency
healthcare to both traditional and modern healthcare providers during pregnancy. Having
antenatal depressive symptoms also predicted greater odds of uptake institutional delivery
compared to home delivery and greater odds of assisted delivery compared to normal vaginal
delivery. In sub-group analysis of women with institutional delivery, there was an increased
odds of unplanned institutional delivery compared to planned institutional delivery among
women with antenatal depressive symptoms. There was also consistent and strong
association of antenatal depressive symptoms with self-reported perinatal complications, both
for the mother and the neonate. However, antenatal depressive symptoms were not

significantly associated with pregnancy loss or neonatal mortality.

6.1. Prevalence of antenatal depressive symptoms

The prevalence of depressive symptoms among antenatal women varies across LMIC studies.
Our finding of a relatively high prevalence of depressive symptoms (29.5%) during
pregnancy accorded with studies in Ghana (26.6%) and Cote d'voire (32.9%) which used the
same measure, PHQ-9 (43 , 49). Studies in South Africa (51), Vietnam (45) and Southern
Brazil (50) using other screening tools (Self-Reporting Questionnaire and Edinburgh
Postnatal Depression Scale) also reported rates of antenatal depressive symptoms of 30-39%.
Higher rate of antenatal depression (22%) was also reported using Mini-International

Neuropsychiatric Interview-Plus (MINI) in South Africa (81).

However, the prevalence of antenatal depressive symptoms in this study was higher than that
seen in previous community-based studies from Ethiopia. In a study from south-western
Ethiopia (44), which used the Edinburgh Postnatal Depression Scale (not validated for a rural
Ethiopian population) the prevalence of antenatal depression was found to be 19.9%.

However, in a study in Butajira (a district on the southern border of Sodo) the prevalence of
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depressive and anxiety symptoms measured with the validated Self Reporting Questionnaire
(SRQ-20) was found to be 12.0% (46). Normal symptoms of pregnancy, which overlap with
depressive symptoms in PHQ-9 may explain the relatively high prevalence of antenatal
depressive symptoms in our study. Nonetheless, we have also noted the importance of
somatic symptoms in the presentation of perinatal depression in this population (42). Despite
these variations, depressive symptoms in the perinatal period are important public health
issues in LMICs, with the potential to affect not only health and functioning but also
healthcare service use. Increased fear of childbirth and survival (86, 191, 192), increased
worries of supernatural demon attacks during pregnancy (86, 191, 192) and PHQ-9
symptoms associated with normal symptoms of pregnancy might explain the relatively high

prevalence of antenatal depression reported in these LMICs settings and in our study.

6.2. Maternal Healthcare Utilisation

Prior to the introduction of the health extension programme (36), and until 2011, rates of
institutional delivery and rates of women initiating ANC in Ethiopia were very low (6).
Recent trends indicate improving rates, especially in southern Ethiopia, with nearly 50% of
women in community-based samples and nearly three-quarters of women in urbanized areas
delivering in health facilities (130-132). There is also an encouraging trend in the initiation
of ANC among antenatal women (8). Our study finding that over 60% of women deliver in
an institution is in-line with this positive trend. Nearly one third of women initiated ANC in
our study that accorded with the findings in EDHS 2016 (8) in which over 60% of women
initiated ANC.

Generally, there is lack of evidence about prevalence and incidences of perinatal
complications in LMICs settings due to poor maternal healthcare coverage and poor maternal
healthcare records in clinical settings. In our self-reported measure of perinatal
complications, more than half of participants reported having at least one or more of perinatal
complications. This finding accorded with other similar non-clinical studies. In these studies
which reported patient defined perinatal complications, almost 50% of the participants
reported some type of illness during pregnancy (19). Similarly, in a study of non-severe
maternal morbidity in Malawi and Pakistan, more than 50% of women reported of having at
least one pregnancy complications, infective or non-infective (193).
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6.3. Antenatal Depressive Symptoms and Antenatal care utilization (Sub-study-I)

6.3.1. Antenatal depression and frequency of ANC attendance

This study was unique in that it demonstrated increased risk of non-scheduled ANC visits
and so total number of ANC visits in women with antenatal depressive symptoms using a
relaltively large sample with minimal loss to follow up. It also prospectively demonstrated
increased odds of pregnancy related emergency healthcare visits to modern and traditional
healthcare providers, unplanned institutional delivery and increased perinatal complications.
This finding, increased non-scheduled ANC visits and total number of ANC visits in women
with antenatal depressive symptoms, was broadly consistent with the few reports from high-
income countries (37, 96). Our finding is also in keeping with meta-analyses and systematic
reviews of depression in the general population where depression was associated with about
three times increased non-adherence to medical recommendations (59, 60). It has been
hypothesized that depression is associated with increased non-adherence to medical
recommendations due to its impact on patients’ motivation and expectation about potential
benefit and harm of medical recommendations (89). The increased non-scheduled ANC visits
among women with depressive symptoms may be explained by: (a) somatic symptoms of
depression motivating them to seek help or and; (b) reduced self-care, social support and
functioning among this group of women, which could worsen perinatal complications and so
increases unscheduled ANC visits. Our finding of an increased number of total ANC visit
among women with depressive symptoms was mainly through non-scheduled ANC visits.
Our result about the increased number of ANC visits among women with high income

category also supports the study in Ghana (194).

6.3.2. Antenatal depressive symptoms and initiation and adequacy of ANC use

In the current study, antenatal depressive symptoms were not associated significantly with
initiation of ANC visits in either bivariate or multivariable models. This differs from the
finding of delayed initiation of ANC in depressed women in the USA (97). Timely initiation
of ANC for some women might have preceded the onset of depressive symptoms since we
recruited women in the second and third trimesters and consequently screened depressive

symptoms after 16" week of gestation (a cut off time point of timely or delayed initiation of
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ANC) for most women. This might be the reason for the non-significant finding of the

association between antenatal depressive symptoms and initiation of ANC in our study.

Antenatal depressive symptoms were associated with a higher overall number of ANC visits
than expected but non-significantly associated with adequacy of antenatal care visits after
adjusting for potential confounders. The study replicated the non-significant association of
antenatal depression and adequacy of antenatal health care visits in hospital based studies
from the USA (96, 98).

6.3.3. Antenatal depressive Symptoms and emergency health care use

The finding of a significant association between antenatal depressive symptoms and number
of emergency visits to traditional and biomedical healthcare provider visits is in keeping with
hospital-based studies in Australia (116), Sweden (37) and the USA (96). In those countries,
antenatal depressive symptoms were associated with increased obstetrician visits and
increased use of planned Caesarean section (37, 96). Studies have also demonstrated that
postnatal depression has similar effect on healthcare utilization among postnatal women (95,
116). In the general population, depression is known to impact increased non-adherence to
medical recommendations among patients with chronic illnesses (60). Thus, our study is
unique in that it demonstrated similar impact of antenatal depressive symptoms on healthcare
use among antenatal women.

Various explanations have been provided to understand increased emergency health care
provider visits. First, reduced self-care (89), social support (87) and reduced cognition and
motivation (136, 137) among people with depressive symptoms increase their vulnerability to
other medical conditions and complications that consequently increase the chance of needing
emergency intervention (89). Second, women with depressive symptoms may delay timely
help-seeking due to reduced social support (87), lower satisfaction with health care services
(116), poorer motivation and memory of schedules (136, 137) and reduced self-care (89)
which means that the condition is more likely to progress and lead to presentation as an
emergency. Third, women with depression may worry more about perinatal symptoms (86,
191, 192) so that they seek emergency care. This has been reported previously in postnatal

women in HICs, in which emergency healthcare utilization may be increased substantially,
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including visits to psychiatrists, paediatricians, general practitioners and traditional providers
(95, 116).

6.4. Antenatal Depressive symptoms and uptake of institutional and postnatal
care (sub-study-II)

We hypothesized that antenatal depressive symptoms would be associated with a reduction in
women’s uptake of institutional delivery through reduced self-care, social support and
reduced women’s adherence to healthcare practitioners’ recommendations. However, we
found a significant increase in uptake of institutional delivery among women with antenatal
depressive symptoms independent of pregnancy complications and comorbid medical
conditions. This contradicted our hypothesis. Increased emergencies related to labour
complications, as obtained in our sub-group analysis of women with institutional delivery,

might explain this contradiction.

The increased odds of assisted delivery and uptake of emergency institutional delivery
among women with antenatal depressive symptoms supports others’ findings that women
with depressive symptoms have an increased risk of labour complications (38, 63, 64, 153).
We found the main reasons for institutional delivery to be ‘prolonged labour’ and or ‘referral
due to labour complications’ among women with antenatal depressive symptoms. Our
findings reflect those of a study in Ghana where antenatal depression was associated with
assisted delivery and other perinatal complications, including prolonged labour, vaginal tears,
loss of consciousness, heavy vaginal bleeding, surgery to repair or remove the womb and
blood transfusion (135). Similarly, a previous community based cohort study in Ethiopia
(41) and studies in China (66) and Ghana (135) demonstrated that antenatal depression was
associated with prolonged labour or non-progressive preterm contractions (63). Studies in
Peru (67) and in Finland (62) also demonstrated increased odds of preeclampsia among
women with antenatal depression while studies in California (153) and Canada (63)
demonstrated increased odds of infection among this group of women. These perinatal
complications are thus, more likely to increase emergency institutional delivery and assisted
delivery among women with depressive symptoms. There are also biological explanations for
the association of depression with perinatal complications. In these explanations, depression

is purported to hyper-stimulate Hypothalamus-Pituitary-Adrenal (HPA) axis to produce
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hormones that have adverse effects on the uterine environment (195-197). Furthermore,
studies have demonstrated that women with antenatal depressive symptoms are more likely
to have somatic complaints, co-morbid medical conditions (59, 60) and other perinatal
complications (39, 41, 154, 198) as well as increased fear of childbirth and worries about
death and survival at labour (86, 192) which may increase the likelihood of institutional

deliveries in this group.

But, our study did no replicate the non-significant finding of the association between
antenatal depression and institutional delivery in Ghana (135) which may be due to
controlling potential cofounders like comorbid medical conditions, pregnancy complications

and history of adverse perinatal complications.

Our study showed that rural residence was associated with reduced odds of institutional
delivery use and reduced odds of having assisted delivery, while increased access to health
care was associated with increased odds of institutional delivery and having an assisted
delivery. These results support consistently findings from others’ work (27, 28, 78, 100, 128,
131, 146, 199, 200). Increased parity was associated with reduced odds of institutional
delivery and assisted delivery, which is also consistent with other local studies (100, 146,

199, 200). This may be due to decreased likelihood of prolonged labour with increase in

parity.

6.5. Antenatal Depressive symptoms and Perinatal Complications (sub-study-III)
Depressive symptoms weere found to be associated with up to three times increased odds of
almost all self-reported symptoms of perinatal complications during pregnancy, delivery and
postpartum. The associations of antenatal depressive symptoms with pregnancy loss and
neonatal mortality were non-significant. The study found consistently strong association of
antenatal depressive symptoms with all self-reported perinatal complications in LMICs
settings where there is lack objective evidence about perinatal complications. The finding
have future importance in designing intervention strategies for antenatal depressive

symptoms so as to improve the risk of perinatal complications.

The increased odds of self-reported perinatal complications in our study supports studies in
HICs where antenatal depression was associated with a pre-eclampsia (62, 63) and a wide

range of other individual and combined pregnancy complications such as gestational
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hypertension, premature rupture of membranes, and various infections (urinary tract
infections, cervical, vaginal, intra-amniotic infections) (63, 64). Our study also supports
increased association of antenatal depressive symptoms with individual and combined
delivery complications (assisted delivery, non-progressive labor, shoulder dystocia,
postpartum hemorrhage, meconium, and suspected sepsis) (63), premature contraction, use of

analgesics and increased nausea during pregnancy(65).

Few existing studies in LMICs also demonstrated that antenatal depression was associated
with increased risk of prolonged labor (41, 66, 135), assisted deliveries, labor and delivery
complications such as vaginal tear, unconsciousness, heavy vaginal bleeding during delivery
and at postpartum, fever, malodorous vaginal discharge and leaking urine or faeces (135) as

well as preeclampsia (66, 67).

The strong association of antenatal depressive symptoms with self-reports of perinatal
complications may be explained by changes in life style (53), increased disability (42, 52),
malnutrition (55) and food insecurity (56), reduced social support (87) and self-care (59-61)
among women with antenatal depressive symptoms that delay timely healthcare seeking
resulting in worsened perinatal complications among these group of women. Thus,
depression may either worsen existing complications or increase vulnerability of women for
developing complications (infection, hypertension, unsafe abortion) by reducing women’s
self-care, social support and functioning. But evidence regarding the impact of depression on
perinatal complications through biochemical changes is mixed (160).

Although we did not not enquire about pre-eclampsia specifically, the significantly higher
rate of symptoms like oedema, blurred vision and convulsion among women with antenatal
depressive symptoms suggests the risk of pre-eclampsia (62, 63, 66, 67). The findings of
the increased odds of symptoms of fever and pain during urination and abdominal pain also
suggest the risk of infection may be increased among women with antenatal depressive
symptoms (63, 153). It can also be linked to increased effect of depression on pelvic

inflammatory diseases reported in the general population (201).

Our finding about the increased odds of prolonged labour among women with depressive
symptoms replicated the findings of cohort studies in Ghana (135), Ethiopia (41) and China

(66). It also supports the increased risk of shoulder dystocia and assisted delivery reported in

81



HICs (63). The association between antenatal depressive symptoms and prolonged labor in
LMIC settings may be explained partly by reduced self-efficacy to push during labor due to
fear of childbirth in a setting where there is increased maternal mortality. It may also be
explained by malnutrition that may disable the normal progression of labor. Increased odds
of intra-partum and postpartum haemorrhage and unconsciousness in our study also accorded
with the findings in Ghana that reported increased loss of consciousness and heavy vaginal

bleeding at and after birth among women with antenatal depression (135).

Our finding of a strong association between antenatal depressive symptoms and perinatal
complications may also be explained by somatic symptoms associated with depression.
These somatic symptoms are highly prevalent among people with mild and moderate
depression group compared to people with severe depression group (a group characterized by
motor retardation rather than somatization) (80). Mild depression, compared to major
depression, is again higher among pregnant women than non-pregnant women (120)
implying higher prevalence of somatic symptoms among these group of women which could
be presented as perinatal complications.

Our finding of an increased odds of potential neonatal complication also accords with
findings in other settings of increased risk of both severe neonatal illness (135) and risk of
fetal distress (64) among women with antenatal depression. But, our study didn’t support the

non-significant odds of fetal distress reported in China (66).

The non-significant finding of the association between antenatal depressive symptoms and
adverse perinatal outcomes in our study may be due to low statistical power. Nevertheless, a
large sample size cohort study in Ghana has also reported non-significant association of
PHQ-9 assessed antenatal depressive symptoms with stillbirth and neonatal mortality (135).
Similarly another study in UK (73) has demonstrated that it was rather depression prior to
pregnancy than current antenatal depression that predicted stillbirth. The other studies (41,
64, 66) also reported non-significant findings though they too may have been limited by low

statistical power.
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7. STRENGTHS AND LIMITATIONS

This study assessed an important public health issue with good methodological rigor. It
distinguished planned and unplanned maternal healthcare use and used robust methods to
identify participants in a community setting. The study has found an important finding of the
association between antenatal depressive symptoms and unplanned or unscheduled maternal
healthcare utilisation to design future intervention strategies of antenatal depression so as to
improve maternal healthcare use, perinatal complications and maternal mortality. Both
perinatal depression and perinatal service utilisation may be linked to each other and
maternal mortality. The study strength of the study was it prospectively investigated the
potential effect of antenatal depressive symptoms on uptake of instructional delivery and the

odds of experiencing perinatal complications using a relatively large sample size and

minimum attrition rate at follow up. Besides, the study used a locally validated measure of

antenatal depressive symptoms in a population-based setting, which reduces potential of

selection bias that is common in facility-based studies.

The findings of the study are also generalizable to a wider population since the study was
conducted in geographical setting where there all climatic conditions. The study setting was
selected by PRIME, a UK funded project that aims to implement integrated mental healthcare
in primary healthcare facilities for selected priority disorders (170). This PhD project was
carried out as part of preparatory work to investigate the impact of antenatal depressive

symptoms on maternal healthcare utilization and perinatal complications.

Although selection bias was minimized in this population based study, recall bias is an
important issue because of low literacy and poor record keeping in this predominantly rural
population. Nevertheless, the risk of recall bias of outcome variables such as number of
ANC visits was minimized by conducting interviews about ANC visits during the antenatal
period and adjusting gestational age in the statistical analyses. The assessment of prospective
outcome variables such as indicators of perinatal complications immediately four to twelve
weeks postpartum has also minimized the risk of respondent recall bias. The risk of social
desirability bias was minimized by training the data collectors so that they would clearly
explain about the study and its objective to the participants before conducting interview,

encouraging them to be frank in their responses.
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Though we used robust method to identify all cases during the study period, we cannot be
certain whether all pregnant women in the district have been identified. Furthermore, we
assessed women’s adherence to WHO’s recommendations on ANC attendance but not the

adherence of health professionals to WHO’s recommendations to ANC.

Our study did not also consider the cultural beliefs of women about seeking postnatal care
where women are not encouraged to leave their homes until two weeks postpartum. This
might explain the insignificant result of the association between antenatal depressive
symptoms and postnatal care utilization.

Our measures of potential perinatal complications were non-clinical since the healthcare
record system and health care use by women in LMICs like Ethiopia is poor (5, 6, 76). But,
the measures had potential to assess perceived ill health of the participants a neglected area
of healthcare despite currently promoted patient-centred healthcare philosophy in the study
area and around the world. Thus, we cannot be certain whether strong association, we
obtained, between antenatal depressive symptoms and perinatal complications had biological
origin or whether it was due to associated somatic symptoms.

However, the relatively strong association of antenatal depressive symptoms with potential
perinatal complications in our study may be explained by greater levels of somatic symptoms
among these women, attrition bias and the overlap of normal symptoms of pregnancy with
depressive symptoms. However, we have previously noted for this population that somatic
symptoms, as a presentation of perinatal depression relates to disability and morbidity (42).

There is consistent evidence about the inseparability of depression and somatisation, with
somatization being an important manifestation of depression (57). The association between
antenatal depressive symptoms and self-reported perinatal complications in the postnatal
period may be due to negative symptom recall bias among women with postnatal depressive
symptoms. However, it is important to note that about 60% of maternal mortality occurs
during the postpartum period indicating increased complications within this period (21)
associated with persisting depressive symptoms. Classification bias is also likely to occur

during scrrening of antenatal depressive symptoms at cut off five or more.
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8. CONCLUSION AND RECOMMENDATIONS

8.1. Conclusion

The study offers an insight to healthcare planners about the increased effect of antenatal
depressive symptoms on the increase of unscheduled antenatal care visits and emergency
institutional delivery care utilization. Our finding of a strong association between antenatal
depressive symptoms and use of ANC services, mostly through unscheduled visits, is
important to design strategies to maximize scheduled ANC visits of women in these settings
where it is important to use funds and resources efficiently. As a result of non-scheduled
ANC visits associated with antenatal depressive symptoms, the limited services available for
antenatal women could be overwhelmed. Secondly, the increase in unscheduled visits could
potentially be associated with undetected and untreated pregnancy complications as a result
of inadequately programmed antenatal care. Such unscheduled visits could expose women to
unnecessary medical interventions, resulting side effects and costs. The increased odds of
unplanned institutional delivery due to emergency reasons and use of assisted delivery
among women with antenatal depressive symptoms was also more likely due to labour
complications among such women. Antenatal depressive symptoms also appear to have a

considerable effect on self-reported perinatal complications.

8.2. Recommendiations
The findings of the study have the following clinical, policy and future research implications.

Clinical implications: Antenatal depressive symptoms were associated with increased
unscheduled ANC visits, emergency healthcare provier visits, unplanned institutional
delivery due to emergency reasons and use of assited delivery. Thus, establishing a system
for improved detection, referral and treatments of antenatal depression may promote
efficiency in the healthcare system and may potentially reduce morbidity, mortality and
healthcare costs.

Policy implications: The increased effect of antenatal depressive symptoms on perinatal
complications and unscheduled maternal healthcare utilisation also implies the need for
designing strategies to integrate perintal mental healthcare services within primary

healthcare.

85



Future research: Further research is required controlling the effect of healthcare providers’
adherence to WHO’s ANC schedules to ascertain the association between antenatal
depressive symptoms and unscheduled healthcare vists. Further studies should also look at
whether early detection and treatment of antenatal depressive symptoms would reduce the
risk of perinatal complications by ruling out the role of history of depression before

pregnancy and considering to minimize potential of classification bias.
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APPENDIX A: Sub-study-I. ANDs and maternal healthcare use
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maternal health care utilisation: a
population-based study of pregnant

women in Ethiopia

Tesera Bitew'™, Charlotte Hanlon™, Eckinder Kebede®, Girmay Medhin® and Absbaw Fekadu™57

Abstract

Baduground: Depresive symptoms during pregrancy can have multiple adverse afects on perinatal outcomes,
including matemal morbidity and martality. The potential impact of antenatal depresive symptoms an maternal
health care u=, however, has been little explored in low and middle-income counties (LMICS). This paper
investigates whether maternal health care utilisation varies as a function of antenatal depressive symptoms

Methods: In a population-based cross-sectional survay, 1311 women in the second ar third trimesters of pregnancy
were ecruited in Sodo district, Gurage Fone, southern Ethiopia. Depressive sym ptoms were measured wsing a
locally validated version of the Patient Health Questionnaire (PHO-9). The asociation between anteratal depresive
symiptoms and number of antenatal cre (AN visits was examined using Polsson regression and the assodation of
depression symptoms with emergency health care visits using negative binomial regression. Binary logistic
regression was used to imeestigate the assodation of depressive symiptomis with inftiation, frequency and adequacy
af antenatal care

Results: At PHO-S cut off of five or mare, 285 % of partidpants had depresive symptoms. The majarity 0.5 %) of
women had attended for one or mare ANC visits. Women with depressive symiptoms had an increased risk of
having mare nor-scheduled ANC visits djusted Risk Ratio (aRR)= 141, 95 % & 1.0, 165), as well as an inoeased
rium ber of emengency health care vists to both teditional providers @RR = 164, 96 % CE 117, 231) and biomedicl
providers @RR =131, 95 % Ok 104, 1.68) far pregnancy-related emerngendes. Howewer, amteratal depressive
Symptoms wee not significantly assodated with initiation of ANC

Condusions: Increased non-scheduled ANC and emergency health care visits may be indicators of undetected
depresson in antenatal women, and have the potential to overwhelm the cpacity and resources of health care
systems, particularly in LMICs Establishment of a system for detection, referral and treatment of antenatal
depresson, integated within existing antenatal care may reduce antenatal marbidity and treatment costs and
promate effidency of the heaalth care system.

Keywords: Maternal haalth care use, Antenatal care utilization, Antenatal care Antenatal depresion, Matemal
depression, Sub-Saharan Africa, Bthiopia
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Background

Maternal mortality remains a major public health chal-
lmge despite the encouraging changes achieved through
the Millenninm Development Goals [1, 2], Mearly 99 % of
global maternal deaths occur in low- and middle-income
countries [1]. High maternal mortality is attributed to low
antenatal health service utilization [3-7], high rates of
home delivery [8-12] and low use of famiy planning
services [1, 13]. Ethiopia contributes to between 3 and 5 %
of global maternal mortality [5, 14]. Within Ethiopia, ap-
proximately three-quarters of these deaths are considered
to be the result of undetected and untreated antenatal
causes of obstetric complications, such as hemorrhage
[15], infection [15], unsafe abortion, hypertension [15] and
risk factors for obstructed labor [16-18). To reduce the
risk of pregnancy and obstetric complications, the World
Health Organization recommends that women should
attend at least four antenatal visits during pregnancy and
ddiver at a health facility [1].

In the African region, between 2000 and 2009, only
47 % of births were attended by skilled personnel and
only 44 % of pregnant women had at least four antenatal
care visits [19]. The situation is of major concern in
Ethiopia [3, 4, 8, 11, 20-22], where only 11.7 % of births
are attended by skilled health personnel, only 34 % of
pregnant women attend for the recommended number
of antenatal care visits [5] and there has been inadequate
reduction in maternal mortality [23]. The total number
of dizability adjusted life years (DALYs) attributed to
maternal mortality (106 %) in a rural area of Ethiopia
exceeded that of malaria (104 %), tuberculosis 7 %),
depression (6.5 %) or HIV (3.5 %) [24).

Maternal mortality and morbidity are established
global public health challenges, but evidence is also
emerging of the public health importance of maternal
depression [25-30]. Antenatal depression is estimated to
affect about 20 % of pregnant women in LMICs [31-35],
compared to about 10 % in high-income countries [36,
7). The adverse effects of maternal depression on prod-
uctivity of mothers, child growth, health and behavioral
outcomes, as well as perinatal outcomes, have been well
documented [38-440].

Antenatal depressive symptoms have the potential to
impact negatively upon health service utilization and
thereby contribute to increased perinatal complications
and maternal mortality. However, studies investigating
the impact of antenatal depressive symptoms on health
service utilization have been small in number and con-
ducted almost exclusively in high-income countries. In
these studies, antenatal depression has been found to be
assoriated with increased unscheduled gymecological and
ohstetrician visits [25, 41], although no association was
seen with initation of antenatal care visits [42]. In stud-
ies examining the adequacy of antenatal care utilization,

defined as attendance for 50 % or more of the expected
ANC reviews [41, 43), no association was found between
antenatal depression and adequate use of ANC. In the
only study from Africa that the authors are aware of, a
non-significant association was found between antenatal
depression and antenatal care attendance [44].

There is, therefore, a clear gap in understanding the
impact of depressive symptoms on antenatal care use,
particularly in LMICs where perinatal outcomes are
poor. Improved detection and treatment of antenatal
depression is not prioritized in most LMIC health sys-
tems [45] but may improve ANC use, and therefore
ohstetric outcomes, Indeed, better evidence is needed to
support greater priority to mental health care. In this
paper, we report findings from a study that aimed to
investigate whether antenatal depressive symptoms are
associated with initiation, frequency and adequacy of
ANC wisits, and adherence with recommended schedules
of ANC visits, in a rural Ethiopian setting. ‘We hypothe-
sised that AMC utilisation would vary as a function of
antenatal depressive symptoms.

Methods
The study was a cross-sectional, population-based survey.

Study setting

The study was conducted in the Sodo District, Gurage
Zone, Southern Mations, Mationalities and People’s Region
(SMMFR) of Ethiopia, located about 100 km from the cap-
ital, Addis Ababa. The district is administratively divided
into 58 kebeles or sub-districts (54 rural and four urban),
the smallest administrative unit in Ethiopia. Sodo has a
varied topography (40 % plains, 7 % mountainous, 30 %
undulating and 23 % walleys) and agriculture is the
main mode of subsistence in the area [Tafesse, 2002,
personal communication). The populbtion of the dis-
trict was estimated to be 161,952 persons (79356 men;
2,59 women) in 2007 [46]. The majority of the inhab-
itants belong to the Sodo Gurage ethnic group (85 %)
[47, 48]. The remaining population are mostly Cromo
and Amhara in ethnicity [48]. The official language of
the region and the district is Amharic.

Sample size estimation and recruitment of partidpants
A total of 1311 women were recruited into the study
between September and Movember 2014, Eligibility cri-
teria for women were as follows: (1) in the second or
third trimester of pregnancy; (2) continuous residence in
the area for at least the preceding ¢ months; (3) not
having hearing or cognitive impairment to the extent of
impairing capacity to communicate adequately, and (4]
giving informed consent to take part in the stdy.
Epilnfo version 7 software (Epilnfo; CDC, 2000) was
used to estimate the sample size assuming a statistical

105
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prwer of 80 % with a two tailed 5 % margin of error for
three dependent variables (AMNC use, delivery care use
and pregnancy complications). ANC uotilizaton as the
dependent variable yielded the greatest sample size: 276
women with depressive symptoms, the exposure or
independent variable, assuming 34 % antenatal care
utilization [5] among the unexposed and a 6% difference
between exposed and unexposed groups. To obtin 276
pregnant women with antenatal depressive symptoms,
assuming a prevalence of 199 % [32], 1387 pregnant
women needed to be screened for depression.

Lomting partidpants

In the Ethiopian health system, community-based health
workers (Health Extension Workers; HEWs) are respon-
sible for health prevention amd promotion activities,
HEW: collect community-based data for the health
information system, especially information about mater-
nal health. During their 3-monthly house-to-house visits
of the population living in their sub-district, they are
expected to identify and monitor pregnant mothers and
to keep accurate and up-to-date maternal records in the
health posts (primary care facilibes at the sub-district
levell In addition, the health development army (a
community-based network of health education volun-
teers, each of whom covers five families) are required to
report pregnant women in their respective units to the
HEWs. For this study, HEW's, health development army
leaders, community leaders and pregnant women them-
selves acted as key informants to identify all pregnant
women living in their sub-district. The data collectors
then carried out home visits to the identified pregnant
women, gave them information about the study, ob-
tined informed consent and then conducted the inter-
view. Women were visited three times before they were
considered unavailable to participate in the study.

Data collection and quality control

There were 40 data collectors and four supervisors, all
of whom had previous experience of data collection for
other projects in the same district. The data collectors
were trained for 2 days by the main study co-ordinator
(TB) on administration of the instruments, the objec-
tives of the study and ethical issues. Lectures, demon-
strations and role plays were the methods used to train
the data collectors. The main coordinator of the stdy
ako held weekly meetings with the data collectors and su-
pervisors. The conduct of the study was closdy monitored
and supervised. Completed questionnaires were checked
carefully on a daily basis for consistency, adherence to
instructions and missing data, first by the supervisors,
then by main coordinator and finally by the data entry
clerks. Cluestionnaires deemed to have problems were
returned back to the data collectors for investigation, and

Fage 3 of 11

if necessary for correcton or reassessment. Finally, data
were computerzed using a double data entry with
EpiData version 3.1 (EpiData; CDC, 2000).

Measurement

Oufcomes

Utilisation of AMC services was assessed in relation to
four dimensions of antenatal care: initiation of antenatal
care (ie, time of the first ANC visit), frequency of ANC
attendance, adequacy of ANC attendance and adherence
to ANC schedules.

Initiation of ANC and frequency of ANC attendance
were assessed by an item in a self-report questionnaire
asking about the gestational age at which the women
attended for each of their ANC visits. Any ANC initiated
before or at the 16th week of gestation was hbeled as
“timely initiation” and visits after this time were labeled
“late” based on WHO recommendations. Adherence to
AMNC attendance schedules was estimated in relation to
WHO guidance, which proposes that the first ANC
attendance should take place before the 16th week of
gestation; second ANC attendance between weeks 24
and 28; third ANC between weeks 30 and 32; and fourth
ANC visit between weeks 36 and 40, Any visits out of
these proposed intervals were considered to be non-
scheduled. Women who initiated ANC visits between
24 and 28 weeks of gestation and continued the
remaining visits as recommended were considered to
be non-adherent for the first ANC schedules but ad-
herent for the remaining ANC schedules. Finally, the
numbers of scheduled and non-scheduled ANC visits
were counted for each respondent. Respondents were
asked about the number of emergency contacts for
pregnancy complications with a range of specified
types of traditional healers or biomedical health service
providers available in the area [49].

The frequency of antenatal care visits was expressed
as the ratio of the number of actual ANC visits to the
total number of ANC visits recommended by WHO at
the given gestational age. WHO proposes one, two,
three and four ANC contacts for women at the 16th,
28th, 32nd and 40th week of gestation, respectively.
Finally a ratio of 125 % or more of the recommended
number of ANC visits was categorized as “increased
use of ANC” and otherwise as “expected use of ANC”.
Adequacy of ANC use was also categorized based on
Kotlchuk's index [50). Women with 50 % or more
ANC attendance and timely initiation (during or be-
fore the 16th week of gestation), as defined by WHO,
were described as receiving “adequate ANC" while
those with either late initiation or less than a 50 %
expected attendance of ANC were defined as receiving

“inadequate ANC”,
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Exposure

Antenatal depressive symptoms were assessed with a
locally validated Amharic version of the Patent Health
Questionnaire (PHQ-9) [51]. A score of five or more
was considered to be indicative of high antenatal depres-
sive symptoms (the optimal score for increased probability
of major depressive disorder in the criterion validation
study). In Ethiopia, the PHQ-9 was found to have good in-
ternal consistency (Cronbach$ alpha = 0.81) and excellent
intra-class correlation of 0.92 in a study of 926 outpatients
in a major referral hospital in Addis Ababa [52]. Measures
of depression specific to the perinatal period were consid-
ered; however, a validation study in rural Ethiopia con-
cluded that Edinburgh Postnatal Depression Scale had low
criterion validity and poor internal consistency [53].
Although previous Ethiopian studies had used the locally-
validated Self-Reporting Questionnaire (SRQ-20) for
measurement of common mental disorders [34], the
PHQ-9 was preferred due to its focus on depressive
symptoms [53].

Potential confounders

Intimate partner violence (IPV) was assessed using a five
item scale, the Women's Abuse Screening Test (WAST)
[54, 55]. The scale was chosen for its brevity and the
acceptability of the wording. Social support was mea-
sured using the Oslo Social Support Scale (0S55-3) [56],
a three item scale which asks about concern from others,
ease of getting help and the number of supporting persons
that participants can count on. Stressful life events were
measured with the list of threatening experiences (LTE}, a
12-item self-report questionnaire. The LTE has good test-
retest reliability and internal consistency [57]. Both the
0855-3 and LTE have been used in a community based
study in the same setting [47].

Respondents were asked about the number of previous
stillbirths, miscarriages, neonatal and infant mortality.
The items were adapted from the Ethiopian Demo-
graphic Health Survey of 2011 [5]. Women were also
asked whether they had chronic medical conditions,
including HIV, tuberculosis, renal or cardiac diseases,
hypertension, anemia or gastritis. Items asking the num-
ber of emergency health care provider visits to biomedical
and traditional health care providers were used to assess
women'’s emergency health care use for pregnancy-related
complications.

An item from the Ethiopian Demographic Health Sur-
vey was used to ask whether the woman wanted the
pregnancy (labeled as “wanted”) or would have preferred
it to happen at a future date (labeled as “mistimed”) or if
she had never wanted to be pregnant at all (labeled as
“unwanted”). Accessibility of health care was measured
by using seven items asking respondents about the level
of difficulty and distance to reach the nearest health
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facility and travel time to their respective nearest health
facility, as well as affordability and availability of health
care facilities [58]. Finally, self-reported pregnancy com-
plications included a list of key danger signs during
pregnancy, including bleeding, swollen hands/face,
blurred vision, convulsions, high fever, loss of conscious-
ness, severe abdominal pain, premature rupture of mem-
branes, and discharge with unusual odor, pain during
urination, severe headache and severe weakness. Closed
ended questions were used to assess socio-demographic
and socio-economic variables, including residence, mari-
tal status, estimated monthly income and educational
level of participants.

Data analysis

Data were analysed using the Statistical Packages for
Social Sciences, version 20 (SPSS 20; IBM Corp 2012) and
Stata version 13 (Stata Corp, 2013). A total of eight miss-
ing data [PHQ (1 missing), IPV (3 missing), accessibility to
health care facility (3 missing) and LTE (1 missing)] were
found. We included an average of observed scores of a
respective variable to fill the missed item in the variables.
Residence was categorized into urban/rural; marital status
into married and single (never married, divorced and
widowed) categories; Educational level into “non-literate”,
“primary schooling (Grade 1-8)" and “Secondary School-
ing” (Grade 9 and above) categories. Monthly income was
categorized into tertiles as “high”, “medium”, and “low".
The profile of predictors and outcomes was described
using simple descriptive summary values.

Poisson regression was used to examine the associ-
ation between antenatal depressive symptoms and com-
ponents of antenatal care use (number of non-scheduled
and total number of ANC visits) after testing the as-
sumption of equality of the wvariance and the mean.
Negative binomial regression was used to examine the
association between antenatal depressive symptoms and
number of traditional and biomedical emergency health
care provider visits. Socio-demographic and socioeco-
nomic variables, interpersonal and life adversities, ob-
stetric and medical conditions were included in all
analyses as potential confounders. Gestational age was
controlled as an offset variable in all poisson and nega-
tive binomial regression models. Binary logistic regres-
sion was used to test the relation between antenatal
depressive symptoms and frequency, adequacy and initi-
ation of antenatal health care use.

Results

Amongst 1321 women identified as potentially eligible,
44 were excluded because they were in the first trimester
of pregnancy; three refused participation and seven
couldn't be accessed despite three trals to find from
their location.
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Characteristics of participants

Among study participants 98.6 % were married, 67.0 %
were non-literate, and 92.1 % were rural residents. The
mean age was 26.8 years (Table 1). With respect to
ANC attendance, 60.5 % had initiated ANC (37.0 % b‘y
16 weeks gestation). About one third of women
fulfilled criteria for adequate antenatal care. Nearly
300 % of women had PHQ-9 score of five or more,
indicating probable depression. Forty four percent of
the participants reported an unintended pregnancy
(36.2 % unwanted and 7.8 % mistimed) and 27.0 % had
a history of adverse perinatal outcomes during their
previous pregnancy.

Table 1 Characteristic of respondents (N=1311)
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Antenatal depressive symptoms and adherence to ANC visits
Depressive symptoms during pregnancy were associated
significantly with increased risk of having more non-
scheduled ANC visits (aRR = 1.41, 95 % CI: 1.20, 1.65) and
an increased number of total ANC visits (aRR = 1.23, 95 %
CI: 1.12, 1.36) (Table 2).

Greater accessibility of the primary health care facility
was associated with increased risk of having more non-
scheduled ANC wisits (aRR =1.06 95 % CI: 1.02, 1.09) as
well as with an increased number of total ANC visits
(aRR = 1.04, 1.02, 1.06). Similarly, women with experi-
ence of ANC use in the past pregnancy had increased
risk of more non-scheduled ANC visits (aRR =1.28,

Characteristics Values MNumber Percent
Marital Status “Single 18 14
Married 1293 586
Pregnancy Intention Urwarted 475 362
Mistimed 102 78
Wanted 734 560
Manthly Income category High 429 327
Medium 423 323
Low 459 350
Residence Rural 1208 92.1
Lrban 103 79
Mather's Education Grade 9-12 and abowe 53 40
Grade 1-8 380 250
Noniterate 878 670
Patiert Health Questionnaire Status PHQ=25 387 295
PHQ<5 924 705
Use af ANC during Past Pregnancy Yes 793 605
MNa 518 385
Number of Chranic llinesses One or more 440 336
None BT 664
Past experience of adverse perinatal outcomes 1 or mare 356 272
MNone 955 718
Number of ANC Visits Weser initiated ANC 451 352
Onge or more 850 648
Self-reported pregnancy complications MNone 655 50.1
One or more 656 499
Adequacy of Antenatal Care “Inadequate 861 657
“hdequate 450 343
Time of Initiation of ANC Timely (Up to 16th week of gestation) 455 377
Late (After 16th week of gestation) 856 623

Mean age =268 years

*nadequate = less than 50 % of expected ANC attendance or late initiation
Eadequate = mare than 50 % of expected ANC attendance and timely initiation
“Unmarried, divorced, wid owed
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Table 2 The association of antenatal depression with total and nonescheduled number of ANC visits
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Characteristics Toml number of ANC Visits Number of Non-scheduled ANC visits
CRR (95 % CI) ARR (95 % C) CRR (95 % C1) ARR (95 % )

Antenatal Depression: PHOG =S 1.12 (102, 1.23° 123(1.12, 1.38)° 121 (104, 1408 141 (120, 185)°
PHOO <5 1 1 1 1

Accessibility of Health facility 106 (103, 1097 1.04 (102, 1.06) 109 (104, 123 106 (102 1097

Marital Status: Single 108 (072, 147) 099 (069, 1.42) 1.13 {060, 2.15) 104 (059 1.82)
Married 1 1 1 1

Residence Rural 045 (051,083 085 (0.72, 1.01) 050 (0.40, 0.61)° 065 (051, 0857
Urban 1 1 1 1

Income: High 1.15 (057, 137) 113 (1.00, 1.26° 137 (1.1, 1.70pP 129 (107, 1565
Medium 1.06 (089, 1.26) 1.03 (0.92, 1.15) 1.13 (083, 1.43) 1.05 (088 1.25)
Low 1 1 1 1

Education: Grade 9-12 and above 1.79 (1.28, 250)° 1.16 (0.52 (1.48) 206 (152, 2817 0.99 (069 143)
Grade 1-8 1.27 (0,90, 1.49) 1.08 (0.96, 1.20) 1.13 (0.88, 1.43) 1.10 (092, 1.32)
Nonditerate 1 1 1 1

Intimate Partner Violence 1.01 (098, 1.03) 1.01 (099, 1.03) 1.00 {0.57, 1.03) 1.00 (097, 1.02)

Social Support 102 (099, 1.06) 102 (1.00, 1.04) 103 (059, 1.08) 103 (099 107)

Mumber of Life threatening Events 1.01 (096, 1.08) 1.01 (0.58, 1.04) 105 (0.58, 1.17) 1.05 (1.00, 1.10)

Parity 053 (090, 098" 054 (082, 057)° 0,89 (085, 0.94)" 051 (086 095)°

Pregnancy Intention: Urwanted 0.75 (065, 0.88)F° 084 (0.75, 0537 075 {081, 08P 0.89 (0.75, 1.08)
Mistimed 085 (068, 1.17) 081 (077, 1.09) 078 (056, 1.10) 085 (0564 1.15)
Wanted 1 1 1 1

Adverse Perinatal outcomes: 21 050 (0.77, 1.06) 054 (084, 1.04) 0.79 (064, DS7F 085 (0.71, 1032)

ANC visit in past pregnangy: =1° 1.08 (0.94, 1.25) 1.19 (108, 1.31)" 1.10 {091, 133) 128 (109 151

Chronic Medical conditions: 21 1.08 (0,594, 1.25) 107 ({057, 1.17) 1.14 (055, 137 1.10 (055, 1.28)

*ctatistically significant at <0.05
Pstatistically significant at < 0.001
“Reference group was “none”

95 % CI: 1.09, 1.51) as well as total number of ANC
visits (aRR = 1.19, 95 % CI: 1.08, 1.31) compared to those
without experience of ANC use. Each increment in par-
ity was associated with reduced risk of non-scheduled
ANC visits (aRR = 0.91, 95 % CI: 0.86, 0.95) and a lower
total number of ANC wvisits (aRR = 0.94, 95 % CI: 0.92,
0.97). Rural residence and low income were associated

with reduced levels of non-scheduled ANC visits.

Antenatal depressive symptoms and initiation, frequency
and adequacy of ANC use

Antenatal depressive symptoms were associated with
increased odds of ANC attendance beyond that recom-
mended in ANC schedules (aOR=1.86, 95 % CI: 1.29,
2.68). Increased access to the health facility (aOR =1.16,
95 % CL 1.07, 1.25) and experience of ANC in a previ-
ous pregnancy (aDR =165, 95 % CI, 1.14, 241) were
associated with increased ANC visits. Increasing parity
(aOR =0.84, 95 % CI: 0.75, 0.94) was associated with
lower than expected ANC attendance. Increased parity

(aDR =090, 95 % CI: 0.83, 0.96) and unwanted preg-
nancy (a0R =0.63, 95 % CI: 0.48, 0.83) were associated
with lower levels of adequate ANC care (Table 3).

Antenatal depressive symptoms were not associated
with timely initiation of ANC visits (aOR = 1.24, 95 %
CI: 0.95, 1.63) (Table 3). Increased accessibility of the
health facility (aOR =107, 95 % CL 1.02, 1.13) and
having one or more chronic conditions (aOR =1.28,
95 % CI: 1.00, 1.62) were associated significantly with
increased timely initiation of ANC. Increased parity
(aOR =099, 95 % CI: 0.83, 0.96) and unwanted preg-
nancy (a0R =0.65, 95 % CI: 0.49, 0.86) were associated
significantly with delayed initiation of ANC.

Antenatal depressive symptoms and emergency health
care use

Antenatal depressive symptoms were associated with
increased risk of a greater number of traditional emer-
gency health care provider visits (aRR =164, 95 % CL
1.17, 2.31), biomedical health care provider visits (aRR =
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Table 3 The association of antenatal depression with initiation of ANC, frequency of ANC follow ups and adeguacy of ANC

Characterstics Initiation of ANC ANC Visits higher than expected ina  Adeguacy of ANC Use
given Gestational Age
COR(ES%Ch  AOR(GS%C)  COR(95% CO ADR (55 % CI) COR (5% CI) AOR (85 % CI)
PHO 9 Score; PHOS 2 5 110 (093, 1.24)  1.24(095, 163) 145(105 2057 186 (129, 2687 109 (0085, 139 124 (D94, 1.67)
1 1 1 1 1 1
Access to Healthcare 110 (104 115 107 (102, 1137 118(1.10,1.27°  116(107,125° 1100104, 1.15°  107(102 1137
Marital Status: Maried 120 (046, 312)  126(047,339) 131(038 458 108 (029,358  095(036 256 103 (037.286)
Single 1 1 1 1 1 1
Residence Rural 047 (031,070° 080(048 132) 039(024,062° 062 (034 1.14) 048(032072)F 082 (045, 138
Income:; High 114 (087, 151) 108 (080, 147) 1.19(081,175  L18(077, 18200 1.16(08% 154 109 {080, 1.48)
Medium 111 (084, 146) 105 (078, 140) 105(071,157)  0S7 (064,147  1.11(084, 147 104 (078, 1.40)
Low 1 1 1 1 1 1
Education: Nonditerste 032 (0.8 057° 064 (032, 136) 039(020,0767° 106 (045,250) 032 (018 056° 059(0.29, 1.20)
Elementary 046 (026, 082° 061(030,123) 060(030,1.19) 110 (049,247)  044(0.35 079° 061(031, 1.20)
Schooling
Secondary 1 1 1 1 1 1
Schooling
Intimate Partner Violence 101057, 105) 102(057, 106 103(09%107) 102 (0565 108  100(057, 104  1.01(1.00, 1.06)
Social Support 104 (098, 1.10) 1.03(057, 1.10) 1.00(093,108  100(052, 109  104(0S8, 104 104 (057, 1.11)
Mumber of Life Threatening Everts 104 (096, 113) 104 (095, 1.14)  1.04(094,1.16) 102 (91, 1.16) 104 (056, 107 104 (095, 1.14)
Parity 087 (082, 092)° 089 (083, 0967 084(077,091)° 084(075 0947 087 (082, 082° 050 (083, 0.5
Pregnancy Intertion:  Unwanted  0.54 (042, 068)° 065 (049, 086F 062 (043,088° 078 (052,115 052 (040067° 063 (048, 08
Mistimed 103 (067, 158)  1.11(071,1.71)  0B0(043,149) 084 (044,160)  104(068, 158 111072, 1.72)
Wanted 1 1 1 1 1 1
Previous Use of ANC: 21° 101 (080, 128) 114 (D88, 147) 124(089, 1.74)  155(1.14, 24017  104(082, 131) 118091, 153)
Past Adverse obstetric histon: 215 0.98 (076, 126) 108 (082, 143) 072(049, 106) 074 (049,1.12)  095(074, 124 106 (0.80, 1.41)
Chronic Medical conditions: 215 2130103, 164) 128(100,162° 106(077,147) 103 {073,145  130(103, 163 127(100, 162

*Statistically significant at <0.05
PStatistically significant at <0.001
“Reference was “none”

1.32, 95 % CI: 1.04, 1.69) and increased number of total
emergency health care visits (aRR = 1.44, 95 % CI: 1.16,
1.80) (Table 4).

Having a chronic medical condition and higher in-
come were associated with increased emergency health
care visits of any type (traditional, biomedical and total
number of health care visits). Increased number of trad-
itional emergency health care provider visits was associ-
ated with rural residence (aRR =3.87, 95 % CIL: 1.54,
9.74), being in a high income category (aRR = 4.40, 95 %
CI: 2.89, 6.69) and medium income categories (aRR =
1.07, 95 % CI: 1.26, 3.08), increased intimate partner vio-
lence (aRR = 1.15, 95 % CI: 1.09, 1.21), increased number
of threatening life events (aRR=1.27, 95 % CL 1.16,
1.39) and having one or more chronic medical condi-
tions (aRR =286, 95 % CI: 0.03, 4.03). A history of
adverse perinatal outcomes was associated with a lower
risk of traditional health care visits (aRR =053, 95 % CI:
0.36, 0.80) but not associated with emergency help-

seeking from biomedical health care providers (aRR =
1.05, 95 % CI: 0.81, 1.37) (Table 4).

An increased number of biomedical health care pro-
vider visits was also associated with increased access to
health care facility (aRR = 1.34 95 % CI: 1.00, 1.79), high
income (aRR = 1.46, 95 % CI: 1.15, 1.84) and having one
or more chronic medical conditions (aRR =1.11, 95 %
CI: 1.06, 1.17) as shown in Table 4.

Discussion

In this community-based survey from rural Ethiopia,
nearly one-third of antenatal women had high levels of
depressive symptoms. Antenatal depressive symptoms
were associated independently with increased number of
non-scheduled ANC visits, and increased presentations
for emergency health care. There was no association
between antenatal depressive symptoms and initiation
and adequacy of ANC.
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Table 4 The association of antenatal depression and Number of traditional, modern and total number of emergency health care

provider visits during pregnancy

Characteristics Mumber of Traditional health Number of Modem health Number of gither of both
care provider visits care provider visits health care provider visits
cRR (95 % CI) aRR (95 % Ch cOR (95 % CI) aRR (95 % CI) cOR (95 % C) aRR (95 % Q)
PHQ 9 Score: PHOZ5 215(1.70, 2717 164 (1.17,231F 129 (103, 162F 132 (104, 1697 163 (133,199° 144(1.16, 180°
PHQ <5 1 1 1 1 1 1
Access to Healthcare 054 (089, 0987 107 (100,1.14) 110 (106, 1.17° 111 (106 1.17° 104 (100,108  1.08(103, 1.13°
Marital Status: Single 019{003, 137 013 (001,1326) 117 (050,274) 133 (056,3.17) 075 (032,172  084(035, 197
Marmried 1 1 1 1 1 1
Residence Rural 147 (0B6,251) 387 (154,974F 060 (040,092F 079 (046, 134) 096 (071,129 117 (070, 185
Rural 1 1.00 1 1.00 1 1.00
Income: High 444(333,593% 440 (289,669)° 152 (1.15,199° 134 (100,179 220 (1.72,287) 193 (148, 251"
Medium 135095, 191) 197 (1.26,308° 100 (076,132) 098 (074, 1300 111 (087,143  1I18(091, 15)
Poor 1 1 1 1 1 1
Education: Secondary 0S8 (052, 184) 081 (025, 266) 150 (D83 271) 096 (045, 208) 127 (073,220) 092 (045, 188
Schoaoling
Elementary 092{072,178) 107 (068,17 085 {066,110) 086 (063,116) 09 (077,120) 096(073, 128
Schooling
Monditerate 1 1 1 1 1 1
Intimate Partner Violence 1130110, 1.06F 115 (108, 1217 100 (096, 104) 099 {095, 103) 107 (104, 1.11° 105 (102, 1.09°
Social Suppart 096(091,101)  100(092,109) 104 (099, 1.00) 105 (089 1.12) 101 (096 108 103 (097, 109
Mumber of Life Threatening Events 130 {125, 13500° 127 (1.16,139° 110 (102, 117F 107 (100, 1.16) 116 (109,123F  1.10(103, 1.18°
Parity 117(1.11,123° 104 (054, 1.14) 104 (099, 1.10) 103 (085, 1.11) 107 (103, 1.13) ® 104 (098, 1.11)
Pregnancy Intention:  Unwanted 194 (153,2451)° 126 (086, 185 095 (075,121) 094 {072,123) 117 (095, 144) 097 (076, 124
Mistimed LIB {076, 184) 072 (039,134) 097 (D54,147) 098 (063, 151) 099 (068 144) 089 (060, 133)
Wanted 1 1 1 1 1 1
Past Adverse obstetric history: Yes® 071 (055,092F 053 (036,080F 110 (086, 140) 105 (081,137) 097 (078 121)  0B9(070, 1.14
Chronic Medical conditions: Yes® 351(273,451)" 286 (203,403)° 158 (126, 1987 146 (115, 184" 214 (175,263° 184 (149, 228"

*Statistically significant at <0.05
"statistically significant at <0001
“Reference was “none”

Prevalence of antenatal depressive symptoms

The prevalence of depressive symptom s among ante-
natal women varies across LMIC studies. Our finding of
a relatively high prevalence of depressive symptoms
(295 %) during pregnancy accorded with studies from
South Africa [59], Ghana [31], Viet Nam [33] and south
Brazil [60] where the prevalence of antenatal depression
was 39, 26, 29.9 and 32.8 %, respectively. However, the
prevalence of antenatal depressive symptoms in this
study was higher than that seen in previous community
studies from Ethiopia. In a study from south-western
Ethiopia [32], which used the Edinburgh Postnatal
Depression Scale (not validated for a rural Ethiopian
population) the prevalence of antenatal depression was
found to be 19.9 %. However, in a study in Butajira (a
district on the southern border of Sodo) the prevalence
of depressive and anxiety symptoms measured with the
validated Self Reporting Questionnaire (SRQ-20) was

found to be 12.0 % [34]. Normal symptoms of pregnancy
which overlap with depressive symptoms in PHQ-9 may
explain the relatively high prevalence of antenatal de-
pressive symptoms in our study. Nonetheless, we have
also noted the importance of somatic symptoms in the
presentation of perinatal depression in this population
[30]. Despite these variations, depressive symptoms in
the perinatal period are important public health issues in
LMICs, with the potential to affect not only health and
functioning but also service use.

Antenatal depression and ANC attendance

Our finding of increased non-scheduled ANC visits and
total number of ANC visits in women with antenatal
depressive symptoms were broadly consistent with the
few reports from high income countries [25, 41, 61].
Increased non-scheduled ANC visits in our study is also
in keeping with meta-analyses and systematic reviews of
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depression in general, where depression was associated
with around a three times increase in non-adherence to
medical recommendations [62, 63]. The increased non-
scheduled ANC visits among women with depressive
symptoms may be explained by somatic symptoms of
depression motivating them to seek help. Our finding of
an increased number of total ANC visits among women
with depressive symptoms was mainly through non-
scheduled ANC visits. The increased number of ANC
visits among women with higher socio-economic status
is in keeping with a study from Ghana [64].

Antenatal depressive symptoms vs initiation and
adequacy of ANC use

In the current study, antenatal depressive symptoms
were not associated significantly with initiation of ANC
visits in either univariate or multivariable models. This
differs from the finding of delayed initiation of ANC in
depressed women in the USA [42]. Timely initiation of
ANC for some women might have preceded the onset
of depressive symptoms since we recruited women in
the second and third trimesters and consequently
screened depressive symptoms after 16th week of gesta-
tion (a cut off time point of timely or delayed initiation
of ANC) for most women. This might be the reason for
the non-significant finding of the association between
antenatal depressive symptoms and initiation of ANC
in our study.

Antenatal depressive symptoms were associated with a
higher overall number ANC visits than expected but
non-significantly associated with adequacy of antenatal
care visits after adjusting for potential confounders. The
study replicated the non-significant association of ante-
natal depression and adequacy of antenatal health care
visits in hospital based studies from the USA [41, 43].

Antenatal depressive symptoms and emergency health
care use

The finding of a significant association between ante-
natal depressive symptoms and number of emergency
visits to traditional and biomedical health care provider
visits is in keeping with hospital-based studies in
Australia [65], Sweden [25] and the USA [41]. In those
countries, antenatal depressive symptoms were associ-
ated with increased obstetrician visits and increased use
of planned Caesarean section [25, 41].

Various explanations have been provided to under-
stand increased emergency health care provider visits.
First, reduced self-care [63], social support [66] and re-
duced cognition and motivation [67, 68] among people
with depressive symptoms increase their vulnerability to
other medical conditions and complications that conse-
quently increase the chance of needing emergency inter-
vention [63]. Second, women with depressive symptoms
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may delay timely help-seeking due to reduced social
support [66], lower satisfaction with health care ser-
vices [65], poorer motivation and memory of schedules
[67, 68] and reduced self-care [63] which means that
the condition is more likely to progress and lead to
presentation as an emergency. Third, women with
depression may worry more about perinatal symptoms
[69-71] so that they seek emergency care. This has
been reported previously in postnatal women in HICs, in
which emergency healthcare utilization may be increased
substantially, including visits to psychiatrists, paediatricians,
general practitioners and traditional providers [65, 72].

Although selection bias was minimized in this popula-
tion based study, recall bias is an important issue because
of low literacy and poor record keeping in this predomin-
antly rural population. Nevertheless, by conducting the
study in the antenatal period, the risk of recall bias is
reduced especially for measurement of the outcome vari-
ables. The risk of social desirability bias was minimized by
training the data collectors so that they would clearly
explain about the study and its objective to the partici-
pants before conducting interview, encouraging them to
be frank in their responses. Though we used robust
method to identify all cases during the study period, we
cannot be certain whether all pregnant women in the
district have been identified. Furthermore, we assessed
women's adherence to WHO's recommendations on ANC
attendance but not the adherence of health professionals
to WHO's recommendations to ANC.

Conclusions

This study offers an insight to health planners about the
potential effects of antenatal depressive symptoms on
antenatal service utilization. Our finding of a strong
association between antenatal depressive symptoms and
use of ANC services, mostly through non-scheduled
visits, is important, given the relatively high prevalence
of depressive symptoms in this population. First, the
limited service available for antenatal women could be
overwhelmed. Secondly, the increase in non-scheduled
visits could potentially be associated with undetected
and untreated pregnancy complications as a result of
inadequate antenatal care. Thirdly, depressive symptoms
are associated with an increase in medically unexplained
somatic complaints [63, 73], which may result in increased
non-scheduled visits. Thus, establishing a system for im-
proved detection, referral and treatments of antenatal
depression may promote efficiency in the health system
and may potentially reduce morbidity, mortality and cost.
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Abstract

Background: Uptake of delivery and postnatal care remains low in Low and Middle-Income Countries (LMICs),
where 959 of global maternal deaths take place. However, the potential impact of antenatal depression on use of
institutional delivery and postnatal care has seldom been examined. This study aimed to examing whether antenatal
depressive symptoms are assodated with use of matemal health care services.

Methods: A populatiorrbased prospective study was conducted in Sodo District, Southern Ethiopia Depressive
symptoms were assessed during pregnancy with a locally validated, Amharic version of the Patient Health
Questionnaire (PHO-9). A cut off score of five or more indicated possible depression. A total of 1251 women
were interviewed at a median of 8 weeks (412 weeks) after delivery. Postnatal outcome variables were: institutional
delivery care utiliztion, type of delivery, ie. spontanenus or assisted, and postnatal care utilization. Multivariate logistic
regression was used to examine the association between antenatal depressive symptoms and the outcome variables,
Results: High levels of antenatal depressive symptoms (PHQ score 5 or highen) were found in 28.7% of partidpating
women, Mearly two-thirds, 783 women (52.6%), delivered in healthaare institutions. After adjusting for potential
confounders, women with antenatal depressive symptoms had increased odds of reporting institutional birth
[adjusted Odds Ratio (a0R) =142, 95% Confidence Interval (Clk 1,06, 192] and increased odds of reporting
having had an assisted delivery (a0R = 1.72,95% CI: 1.10, 258) as compared o women without these symptoms.
Howewver, the increased odds of institutional delivery amang women with antenatal depressive symptoms was associated
with unplanned delivery care use mainly due to emergency reasons (30R = 162, 95% Ck 1,09, 242) rather than planning
tor deliver in healthcare institutions.

Conclusion: Improved detection and treatment of antenatal depression has the potential to increase planned
institutional delivery and reduce perinatal complications, thus contributing to a reduction in maternal morbidity
and mortality.

Keywords: Antenatal depressive symptoms, Delivery care use, Postnatal care use, Assisted delivery, Planned
instituticnal delivery, Ethiopia

* Correspondence: teseradl ] apgmailoomoo m

'Adds Ahaba Univesity, College of Health Sciences, Schoal of Medicine,
Department of Paychiatry, Adds Ababa, Brthiopia

ADebre Markos University, Instiute of bducational and Behawoural Scences,
Department of Paychology, Debe Makos, Ethionia

Full list of authar information = avallable at the end of the artice

. © The Authorisl 2017 Dpen Aacess This anicle & devdibured under the teams of the Treathee Conmmons ATdDution 40
( _) BDM CEn’I]’BI e atonal Lense ips/oealivecanmmont o e ey d 0], which peamils unresidoed we, disribution, and
reproducion in any mediim, provided you give apgropdae cedin o the oiginal aifon) and the source, paoside 2 ink o
the Creadve Comemans Bense, and ndicae T ohanges wee made. The Cregive Commans Public Donmain Dedicaion waives
mpeorealvacaniman Loag.iou ieodosmain ey 100 aopdes 1o e das made availisnds in i adicke, unbes olhenaioe samed.

115



Bitew et al. BMC Pregnancy and Childbirth {2017) 17:206

Background

Depressive disorders constitute a public health chal-
lenge that contributes a substantial proportion of years
lived with disability, globally [1, 2]. In Wordd Health
Organization (WHO) Global health estimates, depres-
sive disorders were single largest contributors to non-
fatal health loss with more than B0% of this non-fatal
disease burden in Low and Middle Income Countries
(LMICs) [3]. In the general population, depression is
associated with a number of adverse impacts, including
poorer quality of life [4], physical ill-health [2, 4], re-
duced adherence to medical recommendations [5, @],
increased use of health care services [7] arising because
of increased medically unexplained symptoms [5], re-
duced social support, increased worries [8], co-morbid
illness [5], and increased health risk behaviours and
reduced selfcare [9].

Among perinatal women, depression is additionally
associated with particular adverse public health conse-
quences [2, 10-14] such as adverse effects on perinatal
outcomes and the growth, health and development of
the child [1, 15, 16], as well as adverse effects on
maternal health. During pregnancy, depression has
multiple negative effects independent of postnatal de-
pression [1, 15, 16] and is highly prevalent, with esti-
mates ranging from 10 to 20% [17-22] worldwide,
while higher prevalence levels are reported in LMICs
(20%—39%) [17, 18, 23-27]. Most matermnal deaths (99% of
global matemal deaths) occur in LMICs [28, 29] due to
undetected and/or inadequately treated complications
such as infection, haemorrhage, unsafe abortion, hyper-
tension and obstructed labour [28, 30-33)]. These compli-
cations are mostly preventable by improving the uptake of
maternal health care services [34, 35] in general, and
through the improvement of skilled delivery in health care
facilities, in particular [36-40]. The WHO has proposed
skilled institutional delivery as a key strategy towards
reducing matemal deaths across the globe [41].

Established factors associated with institutional deliv-
ery in Ethiopia are higher levels of education for the
woman [34, 37, 38, 42-44] or her partner [29, 34], better
socioeconomic status [43], wrban residence [34, 37, 38,
43, 45, 46], previous experience of attending antenatal
care [34, 37, 43, 47], increased women's autonomy
[48, 49], media exposure, and prior experience of ob-
stetric complications [50, 51]. However, the impact of
maternal depression on womens use of maternal
health care has received little attention in the litera-
ture. The authors were only able to identify one rele-
vant study from Ghana [22] where no association was
found between antenatal depression and uptake of in-
stitutional delivery, although the analysis did not con-
trol for important confounders, such as comorbid
medical conditions and obstetric complications.
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Investigating the potential impact of antenatal depres-
sive symptoms on uptake of delivery care and postnatal
care utilisation is essential to design future intervention
strategies in LMIC settings, where perinatal outcomes
are poor [52] and prevalence of antenatal depressive
symptoms high [19, 21]. We hypothesized that antenatal
depressive symptoms would, independent of socio-
economic and demographic factors, reduce uptake of
institutional delivery and postnatal care due to several
behavioural features associated with depression: loss of
maotivation and interest in common activities including
self-care [9]; reduced social support [8], increased cogni-
tive deficit to make decisions and evaluate alternatives
[53] and reduced adherence to healthcare practitioner
recommendations [5, 6]. Thus, improved detection and
treatment of antenatal depressive symptoms, albeit not
prioritized [54], is hypothesized to shift these behav-
ioural manifestations and thus increase rates of planned
institutional delivery and improve maternal and perinatal
OULC O HES.

Thus, this study aimed to investigate prospectively the
association between women's antenatal depressive symp-
toms, uptake of institutional delivery (planned and un-
planned), and postnatal care utilisation after controlling
for socioeconomic, demographic, obstetric and medical
factors.

Methods

Study design and setting

A population-based, prospective study was conducted in
Sodo District, located in the Southern Nations, National-
ities and People's Region (SNNPR) of Ethiopia. The dis-
trict has 54 rural and four urban sub-districts [ kebeles "),
the smallest administeative unit in Ethiopia. The official
language of the region and the district is Amharic. An
estimate of about 161,000 people (79,000 men; 82,000
women) resided in Sodo in 2007, The majority of the
inhabitants belong to the Sodo Gurage ethnic group
(85%), with the remaining population being mostly
Oromo and Amhara in ethnicity [52]. Agriculture is the
main economic activity within the region.

Cohort identification

The cohort was formed by recruiting all consenting
pregnant women in the district in their second and third
trimester of pregnancy, between eardy September and
end of Movember 2014. In the current Ethiopian health-
care system, community based health workers (Health
Extension Workers, HEWSs) are tasked with community
health prevention and promotion activities. They are
also tasked with identification and monitoring of preg-
nant women and to keep accurate and up-to-date mater-
nal records in health posts (frontline primary healthcare
facility staffed by HEWS).
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In support of these activities, HEWs coordinate with the
health development army, a community-based network of
health education volunteers, each of whom covers five
families. The members of the health development anmies
are required to notify HEWSs of all pregnant women in
their respective areas. In this smdy, HEWs, members of
health development armies, kebele chairmen and pregnant
women themselves acted as key informants to identify all
pregnant women in their respective sub-districts. Through
home to home visits of identified women, the data collec-
tors obtained informed consent from potential partici-
pants and conducted the baseline interviews. A minimum
of three visits were carried out before considering partici-
pants ‘unavailable’ or ‘unidentifiable’.

Eligibility criteria for participation in the study in-
cluded: (1) being in the second or third trimester of
pregrmancy; (2) continuously resident in the area for a
minimum of & months; (3) no hearing or cognitive im-
pairment that would affect their capacity to communi-
cate adequately; (4) giving informed consent.

Sample size

Sample size was estimated using Epilnfo version 7 [55]
assuming a statistical power of 80% with a two tailed 5%
margin of error; 11.7% of institutional delivery utilization
among women without antenatal depression [52]; a 10%
difference between women with and without antenatal
depressive symptoms, which was assumed to be dinic-
ally significant. A three to one ratio for women with and
without antenatal depressive symptoms was used based
on the rates of antenatal depression cited in the litera-
ture for LMICs settings [17-19, 23-25]. On this basis,
the target sample size was 1174 pregnant women (294
with antenatal depressive symptoms and 380 women
without antenatal depressive symptoms). However, all
1311 antenatal baseline participants (356 with antenatal
depressive symptoms and 955 without antenatal depres-
sive symptoms) formed the cohort for this study [56].

Data collection and quality control

Data collection was conducted by trained interviewers
using an Amharic version of the guestionnaires. Forty
experienced data collectors and four supervisors were
trained for 2 days by the main coordinator of the study
(TB) on administration of the instruments, objectives of
the study and ethical issues. Training methods included
lectures, demonstrations and role-plays. TB cosely mon-
itored and supervised the conduct of the study through
weekly meetings with the data collectors and supervi-
sors. Completed questionnaires were checked carefully
for consistency, adherence to instructions and missing
data, first by the supervisors and then by the coordinator
and data entry clerks. The data were double entered
using Epilata version 3.1 [55] while data collection was
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proceeding Completed questionnaires deemed missing
or inconsistent were returned back to data collectors for
investigation and correction. Data reporting was made
in adherence to a STROBE statement checklist [57] to
maintain standard of reporting for cohort data.

Measurement

Outcome variables

Main outcomes were whether delivery occurred in a
healthcare institution or at home without skilled birth
attendatnt; (2) whether delivery in a healthcare setting
was planned or unplanned and (3) whether postnatal
care was utilized. The outcome variables were prospect-
ively assessed at a median of 8 weeks postpartum (inter-
quartile rmange of 6-11 weeks postpartum) using the lay
interviewer-administered questionnaires. The delivery
setting was dichotomized into home delivery vs. institu-
tional delivery. The method of delivery was dichoto-
mised as spontaneous vaginal delivery (SVD) or assisted
delivery (instrumental vaginal delivery or Caesarean
Section). Women who delivered in health care institu-
tions were also asked whether this had been planned, or
had arisen “due to prolonged labour”, and or “due to re-
ferral linked to complications” (the latter two responses
were subsequently coded as ‘unplanned’). Postnatal care
utilization was rated positive if there was at least one
visit to a health care professional within 4 weeks of
delivery.

Primary exposure

The primary exposure was the occumrence of depressive
symptoms anteratally. A locally validated Ambharic ver-
sion of the Patient Health Questionnaire (PH-9) [58]
was used to screen for antenatal depressive symptoms at
baseline, during the second and third trimesters of preg-
nancy. In studies from high-income countries, the cut-
off scores indicating possible major depressive disorder
cluster around 10 points [59], however, validation studies
of the PH(-9 in rural areas of low-income countries of
sub-5aharan Africa, have found a lower optimal cut-off
point. In Ethiopia, the PH(Q-9 has been validated in
antenatal women and in primary care settings in the
neighbouring district of the current study, with the
optimal cut-off point indicating probable depression
identified as 5 or more in primary care attendees [60]. In
a community sample of postnatal women in Ghana, the
optimal cut-off to indicate probable depression was also
5 or more [22]. Therefore, in this study, a PHQ) score of
5 or mom was taken to indicate probable antenatal
depression.

Potential confounders

Potential confounding variables were reviewed from the
literature and assessed at baseline, during the second
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and third trimesters of pregnancy. A five item scale, the
Women's Abuse Screening Test (WAST) [61, 62] was
used to assess intimate partner violence (IPV). WAST was
chosen for its brevity and the acceptability of the wording,
A score of one or more on WAST indicates women who
have experienced 1PV [61, 62]. A three item scale, the
Oslo Social Support scale ((055-3) [63], was used to assess
social support. The 55-3 scale has been used in a com-
munity based study in the same setting [64].

Questions from the 2011 Ethiopian Demographic
Health Survey (EDHS) were used to collect information
on previous stillbirth, spontanecus abortion, neonatal and
infant mortality, and comorbid medical conditions, in-
cluding HIV, tuberculosis, renal or cardiac diseases, hyper-
tension, anaemia or gastritis Pregnancy intention was
coded as ‘intended’ if the woman intended the pregnancy
to happen; ‘mistimed’ if the woman would have preferred
the pregnancy to have happened ata future date and ‘un-
wanted' if the woman did not want to be pregnant at all.
The number of antenatal care (ANC) visits was also asked
and it was adjusted to gestational age by dividing the
number of actual ANC visits by expected number of ANC
contacts for a given gestation [one, two, three and four
ANC contacts were expected for women at 16th, 28th,
32nd and 40th weeks of gestation respectively based on
WHO recommendations [41]]. Birth preparedness was
also assessed using items taken from EDHS and other
similar studies that asked mothers whether they had
planned the means of transport, prepared a delivery kit,
identified a health facility and obtained the money pe-
quired for expenses during delivery [50, 52, 65].

A seven-item scale was used to assess the accessibility
of health care facilities for women. This tool assessed
the level of difficulty, distance to reach the nearest
health facility, and travel time taken as well as affordabil -
ity and availability of health facilities [66]. Pregnancy
complications were assessed using a list of key danger
signs during pregnancy as obtained from the EDHS [52].
Close-ended questions were wsed o assess socio-
demographic and socio-economic variables, including
residence, marital status, estimated monthly income and
educational level of participants.

Data analysis

Stata version 13.1 (Stat Corp, 2013) was used to analyse
the data. Monthly income was divided into tertiles and
labelled as “high”, “medium”, and “low” income cate-
gories. The profile of exposures and outcomes was
described using simple descriptive summary values. The
number of women lost to follow up was 4.6% including
missing data in outcome wvariables of seven women
(Fig. 1). Thus, complete case analysis was used as it
was suggested that less than 5% lost to follow up was
of little concern [67, G8].
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Binary logistic regression was used to examine the
association between antenatal depressive symptoms and
the outcome varables. Bayesian Information Criterion
(BIC) test was used to test model goodness of fit as a
result of which ‘number of ANC wvisits' was removed
from two models. Socio-demographic and socioeco-
nomic variables, interpersonal and life adversities (1PV,
lack of social support), obstetric and medical conditions
(experience of adverse perinatal outcomes, pregnancy
complications, comorbid medical conditions, pregnancy
intention, experience of institutional delivery and birth
preparedness) were included in all analyses as potential
confounders.

Ethical considerations

Ethical approval (ref number 024/14/psy dated 23/03/
14) was obtained from the Institutional Review Board of
the College of Health Sciences, Addis Ababa University.
Women with a very high level of depressive symptoms
(PH()-9 = 15) and those with suicidal ideation, as
assessed by a particular item in the PHOQ-9, were re-
ferred to health centres to access free primary care-
based mental health services. Women with a PHQ-9
score above the validated cut off were not referred to
health care facilities to avoid causing unnecessary con-
cern among women with false positive symptoms, as the
PH()-9, as a screening tool, has low positive predictive
wvalidiry [58, 69, 70].

Results

From a baseline of 1311 pregnant participants, a total of
1251 women were prospectively interviewed (n = 1240
face to face and n = 11 by phone) about their delivery
setting, method of delivery and postnatal care utilization
with a response mte of 95.5% (Fig. 1). Women who were
in the baseline sample were not significantly different
from women who were in the follow-up sample with
respect to selected baseline variables (Table 1).

Characteristics of the participants

Most women were married (98.7%), were rural residents
(91.9%) and were illiterate (67.5%). Nearly two thirds of
women (62.6%) delivered in health institutions. Over half
of the women (55.6%) reported experiencing some form
of intimate partner violence in their life time and 43.8%
had an unintended pregnancy (7.3% mistimed and 37.3%
unwanted) (Table 1).

Antenatal depressive symptoms and institutional delivery
High levels of antenatal depressive symptoms (PHQ)
score 5 or higher) were found in 28.7% of participating
women. In the adjusted model (Table 2), women with
high levels of antenatal depressive symptoms had in-
creased odds of delivering in health care institutions
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[adjusted Odds Ratio (aOR) =1.42, 95% Confidence
Interval (ClI): 1.06, 1.92] independent of pregnancy com-
plications and comorbid medical conditions. Increased
access to a health care facility (aOR = 1.10, 95% C1: 1.04,
1.16), primary level education (compared to no educa-
tion) (a0R = 1.51, 95% CI: 1.10, 2.08), having a previous
delivery in a health care institution (aOR = 2,21, 95% CL
1.36, 358) and increased birth preparedness (aOR = 1.32,
95% CI: 1.20, 1.46) were also associated with increased
odds of institutional delivery. Rural residence (aOR = 0.39,
95% CI: 0.18, 089) and increasing parity (a0R = 0.90,
95% CI: 0.84, 0.97) were associated with reduced odds of
institutional delivery.

Among women who delivered in healthcare institu-
tions, there was greater odds of unplanned institutional
delivery, mainly due to emergency reasons such as pro-
longed labour and bleeding, among those with antenatal
depressive symptoms (a0OR = 162, 95% CI: 1.09, 2.43)
(Table 2). Among other predictors, being in the medium
income category (aOR = 167, 95% CL 1.07, 2.60) was as-
sociated with increased odds of unplanned institutional
delivery while each increment in birth preparedness
score (DR = 081, 95% Cl: 0.81, 0.71, 0.93) was associ-
ated with reduced odds of unplanned institutional deliv-
ery as compared with planned institutional delivery.

Method of delivery and antenatal depressive symptoms

After adjusting for potential confounding wvariables
(Table 3), women with antenatal depressive symptoms had
increased odds of assisted delivery compared to women

without antenatal depressive symptoms (a0R = 1.72, 95%
CL: 1.10, 2.69). Factors that remained significantly associ-
ated with increased odds of assisted delivery in the
adjusted model were increased access to health care facil-
ities (a0R = 1.11, 95% CI: 1.02, 1.22); having a secondary
level education (aQR = 240, 95% Cl: 1.02, 567) and
having one or more symptoms of pregnancy complica-
tions (a0R = 154, 95% CL: 101, 2.34). Rural residence
(a0R = 039, 95% CL 021, 075) and increasing parity
(aORk = 072, 95% Cl: 062, 0.82) were associated with
reduced odds of assisted delivery.

Postnatal care utilization and antenatal depressive
symptoms

Women having a secondary level education (aOR = 323,
95% Cl: 1.34, 7.77), increased intimate partner violence
(a0Rk = 1.11, 95% CL 106, 1.16), increased number of
antenatal care [ANC) visits (a0OR = 1.42, 95% CI: 1.14,
1.76) and an increased birth preparedness score
(aDR = 130, 95% C1: 118, 1.42) had increased odds of
having postnatal care visits in both the univariate and
adjusted models (Table 3).

Discussion

In this prospective, population-based study from rural
Ethiopia, 28.7% of pregnant women were screened to have
symptoms of depression. These women had significantly
increased odds of unplanned uvtilisation of institutional de-
livery care, mostly due to emergency presentations rather
than planning to deliver in a healthcare facility. Assisted
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Table 1 Characteristics of participants (N = 1251}
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Characteristics Bazeline (W= 1311) Followed Up (N = 1251) chi jpalue)
M {3 N (%}

PHO Status FHQ = & Q24 [0L5) B2{713 03098 {p = 0647
PHOQ = & 387 (20.5) EL Y i

Marital Status Married 1293 {B8.5) 1235 (98F)
single, divorced or widowed 18 {14) 16 {1.3) Q432 {p = 0535)

Redidence Urban 103 {79) 101 {8.1) Qo411 {p = 0839)
Rural 1208 {©92.1) 1150{915)

Housshold Income” High 450 (35.0) 432(350
Medium 423 (323) 397 {319 Q1109 {p = 0548)
Low 439 {12.7) 416{333

Mother's Bducation Monditerate BTE (&7.0) B4 675
Primary 5Schooling {Grade 1-8) 380 {22.0) 57 (285 Q0714 {p = Q196E5)
Gade? & mare 53 (4] 500 6.0

Bxperience of Intimate Fartner Viokence Mone 573 (437 552 (44.1) 00453 {p = 0E31)
One ar mare in life time 738 {563) E0559

Pregnancy |mention ‘Warted T34 (56000 701 (560
Mistimed fevanted but not now) 102 {7.8) 93 {74) Q168 {p = 0543)
Ureanted 475 {36.2) 457 {373

Self-reported Pregnancy Complications Naone G55 (50.1) 632 (505) Q0524 {p = 0E08)
One or maone 606 [49:9) G519 (495

Chronic llness Maone &7 {55.4) B34 {55 4) QOO01{0 = Q950d)
One or maone 440 (33.6) 416 (348

Presdous institutional deliveny Yes 160 {12.2) 152{123 QDO1E {p = 0967)
No/primipamus 1151 B7.8) 1059 (BT B)

Delivery Care Utilisation Home delvery - A58 {374 -
Institutional delivery - TEI (524 -

Type of Delivary Naormal vaginal - 1115{851) -
Axsisted or operative - 136 {1007 -

e or more Postratal care Visits Mo - LGB {458 -
fes - S72 {542 -

Reason for use of inst. deliveny Planned - 612({78.3) -
Unplanned - 171 {217 -

Single Madtal Status = unmarnied, widowed, divonced
Tincome was categorized into terles as low, mediem and high
C5 Cassarian Section

delivery was also significantly greater in women with ante-
natal depressive symptoms.

Overall, the prevalence of antenatal depressive symp-
toms in our study is consistent with studies in Ghana
(26.3%) and Cote dTvoire (28.3%) which wsed the same
measure [18, 23], Studies in South Africa [25], Vietnam
[17] and Southern Brazil [24] using other screening tools
(Self-Reporting Questionnaire and Edinburgh Postnatal
Depression Scale) also reported mates of antenatal de-
pressive symptoms of 30-39%.

Prior to the introduction of the health extension
programme [71], and until 2011, institutional delivery

rates in Ethiopia were very low [52]. Recent trends indi-
cate improving rates, especialy in southern Ethiopia,
with neardy 50% of women in community-based samples,
and meardy three-quarters of women in urbanized areas
delivering in health facilities [72-74]. Our study finding
that over 80% of women deliver in an institution is in-
line with this positive trend.

We hypothesized that antenatal depressive symptoms
are associated with a reduction in women's uptake of
institutional delivery through reduced self-care, social
support and reduced women’s adherence to healthcare
practitioners’ recommendations. In contradiction with
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Table 2 Use of Institutional Dellvery care a5 a function of antenatal depressive symptoms
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‘ariables Odds of Institutional delivery Odds of unplanned Institutional
{vs. home) {n = 1251) delvery (vs. Plannedl{n = 783)
{(cOR, 95% ) (=0R, 95% () {cOR, 95% ) @0R, 5% d)

Cepresive Symptoms: PHJ9 2 5 1.08 (085, 141) 142 {1.06, 1927 157 {1.10, 235" 162 (109, 242)*
Aocess to Health Fadlity 116 (110, 125* 110 {104, 116" 0097 {0050, 1.04) 093 (091, 107)
Marital Statuz Single Q077 (028, 207) 070 D24, 2 106) 045 {006, 3.60) 037 (004, 310
Residence: Rural 0.13 {006, 027 039 018, e 1.02 Qus0, 1.72) 078 (039 1.55)
Housshold Income:

Lovw 1 1 1 1

Medium 1.13 (0B85, 149) 089 U5, 1.20) 144 {95, 219 167 (107, 2600

High 131 (099, 173) 1.05 {77, 1.45) 1.03 {58, 1 58) 137 (084, 218)
Educ. Lewet

lliterats 1 1 1 1

Primary Schooling 225 (171, 295 151 {110, 208/ 070 {048, 1.032) 085 (041, 101)

= Secondan 1901 (459, 7T&71* 399 08T 1827 073 {034, 1.55) 057 (022, 151)
Intimate Fartner viokenos 097 (094, 101) 097 {593, 1.02) 098 0592, 1.04) 095 (0892, 102)
Sodal Support 1.0 {095, 107) 095 BB, 1.01) 050 083, 098" 093 {085, 1032)
Institutional Delivery of previous baby: Yes 352 (230, S68) 221 {135,358 1.15 {093, 1.43) 1353 (085, 226)
Birth Preparedness 15132, 155" 132 {120, 1461 081 .72, 052 Qg1 {071, 093)*
Farity {Birth Order) 0,83 {079, QB8 090 B4, 097 1.00 {0592, 1.08) 093 (083, 103)
Pregnancy |mention

‘Wanted 1 1 1 1

Mistimed QU2 (040, D56 070 D4, 1.11) 0BG 042, 1.77) Q&7 (041, 183)

Unwanted Qs (051, OB 0B84 054, 1.11) 1.03 {71, 1.48) 095 (063 1.43)
Symptoms of Pregnancy Comp: 21 088 (070, 1.11) 0UBE 5B, 1.15) 1.16 083, 1.64) 101 {052, 147)
Comorbid medical conditions: 21 132 {104, 167 123 .95, 1.59) 099 .70, 1.39) 096 (D67, 1.38)

*significant at <005, **significant at <0.001

m:nmhaﬂlhmfm sogne: minimam = 5 Madimoam = 15; Mean = 1198; 50 = 240

Binth Preparedness soore: Minimum = 0; Madmum = 4; Mean = 1.61; 5D = 1.42

Intimate Partmer violenoe soone minimom = 9% Madimun = 16; Mean =2.14; 5D = 2.88

Social aupparn soore minimum = 3 Madmon = 14 Mean = 10068 5D = 200
Parity score minimum = 0; Maximum = 12 Mean= 274; 5D = 209

our hypothesis, we found a significantly increase in up-
take of institutional delivery among women with ante-
natal depressive symptoms independent of pregnancy
complications and comorbid medical conditions. In-
creased emergencies related to labour complications
might explain this contradiction.

The increased odds of assisted delivery and uptake of
unplanned institutional delivery among women with
antenatal depressive symptoms supports others’ findings
that women with depressive symptoms have an in-
creased risk of labour complications [11, 75-77]. We
found the main reasons for institutional delivery of
women with antenatal depressive symptoms to be emer-
gencies related to labour complications endorsed as
‘prolonged labour’ and or ‘referral due to labour compli-
cations’. Our findings reflect those of a study in Ghana
where antenatal depression was associated with assisted
delivery and other perinatal complications, incuding

prolonged labour, vaginal tears, loss of consciousness,
heavy vaginal bleeding, surgery to repair or emove the
womb and blood transfusion [22]. Similady, a previous
community based cohort study in Ethiopia [14] and
studies in China [78] and Ghana [22] demonstrated that
antenatal depression was associated with prolonged
labour or non-progressive preterm contractions [76].
Studies in Peru [79] and in Finland [80] also demon-
strated increased odds of preeclampsia among women
with antenatal depression while studies in Califomia [77]
and Canada [76] demonstrated increased odds of infec-
tion among this group of women. These perinatal com-
plications are thus, more likely to increase unplanned
institutional delivery and assisted delivery among women
with depressive symptoms. There are also biological
explanations for the association of depression with peri-
natal complications. In these explanations, depression is
purported to hyper stimulate Hypothalamus-Pituitary-
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Table 3 Having assisted delivery and use of postmatal care vs antenatal depressive symptoms
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‘“ariables Azsged deliveny vs 5WVD Postnatal care use
{cOF, 95% C) aoR, 95% () {cOF, 95% () a0F, 9% )

Depresive Symptoms: PHOE 2 5 131 {080 1.91) 172 {110, 265 1.12 {87, 143 1.13 {085, 1.50)
Access to Health Fadlity 1L1B{1.09 129" 111 (102,122 1.05 {100 1.10* 1.0 {096, 1.06)
Marital Statuz Single 279({088 875 233 055, 517) 074 027, 204 071 (024, 216)
Residence: Rural QI8{01, 02g- 039 @21, 075" Q60 035 093 142 (Q82, 245)
Income per famiky:

Lovw 1 1 1 1

Medium 091 {055 142 072 045, 1.17) 097 074128 091 (D58, 121)

High 1.056{0.58 163 080 D48, 134) 1.12 085 1.47) 098 (072, 133)
Educational Level

lliterats 1 1 1 1

Primary Schooling 262(1.78 388* 129 081, 2.08) 1.19 092 153 1.0 {07, 1.43)

= Secondary 10085 (584, 2008)™ 240{1.02, 567 403 {1.93 B41)™ 323 (134, 777)*
Intimate Partner viclenos Q97 {091, 109 Q95 OUEE, 1.03) 109 04 113 111 (106 116
Sodal Support 1.00{092 1.09 103 093, 1.14) 1.01 @095 1,08 092 (093, 105)
Institutional Delivery of last baby: Yes 20131, 339~ 140 082, > 37) -
Number of Antenatal Care visits visits adjusted to Gestational Age - - 172140 213 142 {114, 176)*
Birth Preparsdness 121 {107 138* 101 087, 1.17) 1320121, 143 130(1.18, 142
Parity QUG5 {058 O73™ Q72 Q52 0821 0.96{(0.91, 1.0 100 {054, 1.08)
Pregnancy Intention

‘Wanted 1 1 1 1

Mistimed 062 {029 1371) Q87 {039, 1.95) 127 .81, 199 1.26 (079, 201)

Unwant=d 054 {0345 083" 1.01 §.53, 1.63) 080 063 1,03 084 (0655, 1.13)
Symptoms of Pregnancy Comp: 21 148{1.03 212* 154 {101, 234 090072 1.13 0BS5S (DG, 1.10)
Comarbid medical conditions: 21 138{094 1.97) 147 099, 2.19) 094 074 118 084 (0655, 107

*significant at <005, *significant at <0001

Menmmm[m ogre: minimam = 5 Madmoam = 15; Mean = 1198; 50 = 240

Binh Preparedness soore: Minimuem = 0; Makimuem = 4; Mean = 1.51; 50 =142

Intimate Partner violenos soone minimoem = % Madmum = 16; Mean =2.14; 50 = 288

Soeciial suppornt soore minimum = 3 Madmum = 14 Mean = 1068 5D = 200
Mumiber of AMC visits minimum = O Makimum = 8; Mean = 1.524; 5D = 150
Parity scone minimum = 0; Maximem = 1% Mean = 274; 5D = 209

Adrenal (HPA) axis to produce hormones that have
adverse effects on the uterine environment [81-83].

Furthermore, studies have demonstrated that women
with antenatal depressive symptoms are more likely to
have somatic complaints, co-morbid medical conditions
[6, 84] and other perimatal complications [12, 14, 85, 86]
as well as increased fear of childbirth and worries about
death and survival during labour [8, 87] which may
increase the likelihood of institutional deliveries in this
group.

Owur study showed that rural residence was associated
with reduced odds of institutional delivery and reduced
odds of having assisted delivery, while increased access
to health care was associated with increased odds of in-
stitutional delivery and having an assisted delivery. These
results support consistently findings from others’ work

[34, 37, 38, 43, 45, 46, 73, 88, 89). Increased parity was
associated with reduced odds of instimtional delivery and
assisted delivery, which is also consistent with other local
studies [45, 46, 88, #89)]. This may be due to decreased like-
lihood of prolonged labour with increase in parity.

The strength of our study is that it was prospective and
used a locally validated measure of depressive symptoms.
Selection bias was also minimized in this population-
based study as a robust method was wsed to identify all
cases during the study period. However, we cannot be en-
tirely certain if all eligible participants in the district were
identified during the time period of the study. Respondent
recall bias was minimized by measuring outcome varables
within 6—11 weeks of birth. Furthermore, a broader range
of confounders such as pregnancy complication and co-
morbid illnesses were controlled in our models.
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Our study did not however, comsider the cultural be-
liefs of women regarding seeking postnatal care. This is
pertinent in rural Ethiopia where women are not
encouraged to leave their homes until 2-3 weeks post-
partum. This might explain the non-significant finding
in the association between antenatal depressive symp-
toms and postnatal care utilization. Becanse of the low
predictive value of PHQ-9 [69, 70], as a screening tool, it
is likely that a proportion of PH(-9 positive women do
not meet criteria for a diagnosis of depression. Nonethe-
less, we found an important association of antenatal de-
pressive symptoms with matemal health care utilization.

Conclusion

Among women with antenatal depressive symptoms, there
was increased odds of insttutonal delivery in general, and
increased unplanned institutional delivery utilisation mainly
due to emergency reasons. Assisted delivery was also in-
creased among this group of women, which might have
been due to labowr complications. Thus, improved detec-
tion and weatment of antenatal depression has the potential
to increase planned institutional delivery and reduce peri-
matal complications, thus contributing t© a reduction in
maternal morbidity and mortality, as well as improved
neonatal health
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Abstract

Background: Antenatal depressive symptoms affect around 12.3% of women in in low and middle income
countries (LMICs) and data are accumulating about associations with adverse outcomes for mother and child.
Studies from rural, low-income country community samples are limited. This paper aims to investigate whether
antenatal depressive symptomns predict perinatal complications in a rural Ethiopia setting.

Methods: A population-based prospective study was conducted in Sodo district, southern Ethiopia. A total of 1240
women recruited in the second and third trimesters of pregnancy were followed up until 4 to 12 weeks
postpartum. Antenatal depressive symptoms were assessed using a locally validated version of the Patient Health
Questionnaire (PHO-9) that at 2 cut-off score of five or more indicates probable depression. Self-report of perinatal
complications, categorised as maternal and neonatal were collected by using structured interviewer administered
guestionnaires at a median of eight weeks post-partum. Multivariate analysis was conducted to examine the
assodciation between antenatal depressive symptoms and self-reported perinatal complications.

Result: A total of 28.7% of women had antenatal depressive symptoms (PHO-9 score 2 5). Women with antenatal
depressive symptoms had more than twice the odds of self-reported complications in pregnancy (OR=2.44, 55% Cl:
184, 3.23), labour (OR= 1.84 95% Cl: 1.34, 253) and the postpartum period (OR=1.70, 95% Cl: 1.23, 2.35) compared

to women without these symptoms. There was no association between antenatal depressive symptoms and

pregnancy loss or neonatal death.

Conclusion: Antenatal depressive symptoms are associated prospectively with self-reports of perinatal
complications. Further research is necessary to further confirm these findings in a rural and poor context using
objective measures of complications and investigating whether early detection and treatrment of depressive

symptoms reduces these complications.

Keywords: Antenatal depressive symptoms, Perinatal complications, Prospective study, Rural and low income,

Ethiopia

Background

Antenatal depression affects about 10% of women in
High Income Countries (HICs) [1, 2], in Low and
Middle Income Counties (LMICs) is higher, with some
variation across studies. In these settings, the prevalence
varies from 5% to nearly 40% [3-7] with a meta-analysis
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in 2004 of 17 studies from LMICs reporting a prevalence
of 15.5% [2].

Antenatal depression is associated with increased
functional impairment [8, 9], reduced self-care [10-12]
and increased somatic complaints [9, 13, 14], which rise
the risk of perinatal complications. Studies in HICs have
reported association of antenatal depression with pre-
eclampsia [15, 16], pregnancy and labor complications
[17], premature contraction, increased use of analgesics
and increased nausea during pregnancy [18]. Few studies
from LMICs reported that antenatal depression was

@ The Authorfs). 2017 Open Access This article i distibuted under the Brms of the Ceative Commaons Antribotion 4.0
memational Licerse (hpeforeativecommona orgfheensefowd 001, which permits unessricned wse, distribason, and
epduction nany medem, prosided you give appropriate aedit o the original authorfs) and the sowrce, prowvide a link to

the Cmatve Commons boense, and ndicate if changes were made The Crastive Commoons Public Domain Dedication waker
hittpelc matvecom mons orgfpublicdomaindreny 1.0 apples 1o e data made available in this aricle, unbess otherstse stated.

126



Bitew et al BWC Psychiatry (2017)17:301

associated with inareased risk of prolonged labor [19, 20],
preeclampsia [20, 21] and increased risk of prolonged
pregnancy [20].

There is accumulating evidence of adverse impacts of
antenatal depression on the newborn [22, 23]. Low birth
weight has been associated with antenatal depression in
some [23, 24], but not all [19, 25], studies. No association
between antenatal depression and neonatal mortality has
been observed [20], but depression prior to pregnancy was
associated with increased odds of stillbirth [26].

Most studies investigating the association between ante-
natal depression and perinatal complications were condudted
in high income countries Evidence about the impact on
perinatal complications from rural community samples in
LMICs is limited despite the high prevalence of both ante-
natal depression [5, 7] and pernatal complications [27-29]
in such seftings. Previous studies were limited by not con-
trolling adequately for potential confounders, such as past
history of adverse perinatal outcomes and chronic illnesses.

In our baseline study from a rural Ethiopian commu-
nity, antenatal depressive symptoms were associated
with increased non-scheduled antenatal care visits and
pregnancy-related emergency visits [30], which indicates
the possibility of an association of antenatal depressive
symptoms with perinatal complications. The current
study, therefore, aimed to investigate the effect of ante-
natal depressive symptoms on self-reported perinatal
complications in rural Ethiopian women.

Methods

Study Design and setting

A population-based prospective study was conducted in
Sodo district, southern Ethiopia, located approximately
100km from the capital city Addis Ababa. The district
has a population of about 160,000 people and is divided
into 58 sub-districts (‘kebeles’), four urban and 54 rural
Agriculture is the main source of income and the official
language in the district is Amharic.

There are eight health centres (primary healthcare
facilities) in the district and a health post for every sub-
district. The health post is frontline primary healthcare
facility staffed by community-based healthcare workers,
Health Extension Workers (HEWs). HEWs are respon-
sible for performing health prevention and promotion
activities, to identify and monitor pregnant mothers and
to maintain up-to-date maternal records in health posts.
Members of health development army, a community-
based network of health education volunteers each of
whom covers five families, are also required to report
pregnant women in their respective units to HEWs.

Cohort Recruitment
The cohort was established by recruiting all consenting
eligible pregnant women. These were women in their
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second and third trimesters of pregnancy, permanently
residing in the study area at least for the preceding six
months and without any cognitive and or hearing im-
pairment that impaired adequate communication.

A network of community based healthcare workers
(Health Extension Workers, HEWs), community based-
healthcare education volunteers, and kebele chairmen
and pregnant women themselves acted as key infor-
mants to identify all antenatal women in their respective
sub-districts. The data collectors then conducted inter-
view through home to home visits of identified women
after informed consent had been obtained. Data collec-
tors would declare potential participants “untraceable”
after three recruiting visits had been unsuccessful.

A total of 1355 women were identified within a three-
month period, between early September and end of
December, 2014, Of these, 44 identified antenatal women
were in the first trimester of pregnancy and so were non-
eligible [30]. Thus, a total of 1311 women were eligible
and invited to participate. All eligible participants were
prospectively followed up until 4-12 weeks (a median of
eight weeks) after delivery. Four weeks was considered as
an optimal time point to distinguish postpartum depres-
sion from postpartum blues as defined in DSM IV [31]
and to reduce chance of recall bias.

Sample size

The aforementioned sample size was estimated using
Epilnfo version 7 [32] which was used to estimate the
sample size for another paper [30] assuming statistical
power of 80% and a 95% confidence interval. For this, a
19.9% prevalence of antenatal depressive symptoms [33]
and a 34% antenatal care utilisation [34] as an outcome
variable were used, assuming a 10% difference between
women with and without antenatal depression.

Data quality control and reporting

Forty experienced data collectors along with four supervi-
sors conducted the data collection process after two days
of training. All the data collectors were recruited from the
local community and they had a minimum educational
level of Grade 10. Most of them had either certificate or
Diploma in relevant fields such as community healthcare.
Among the supervisors, one had a Bachelor degree and
the remaining had Diplomas in various related disdplines.
The training was aimed to reduce respondent bias like so-
cial desirability bias by helping trainees understand the
contents of the questionnaire, objectives and ethical issues
relevant to the study. The data collection was closely
monitored by the coordinator of the study through weekly
meetings and regular telephone calls. Completed
questionnaires were first checked by the supervisors,
followed by the coordinator of the study and finally by the
data entry clerks for consistency and missing data.
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Questionnaires deemed to have missing or inconsistent
data were returned back to the data collectors for reinves-
tigation. Data were double entered using EpiData version
3.1 [32]. Data was reported in adherence to a checklist
from STROBE statement [35] to maintain standard of
reporting cohort data.

Measurement

Outcome variables

The outcome variables were self-reported perinatal com-
plications. The perinatal period is mostly defined as
extending from 22 weeks of gestation to seven days after
birth [36]. In this study, we used 'perinatal complica-
tions’ to represent complications of the mother or the
neonate that occurred between two weeks prior to child-
birth and seven days after birth to reduce potential of re-
call bias. Perinatal complications were self-reported
since both maternal healthcare services and maternal
healthcare records in Ethiopia have major limitations
[34, 37-39] and women have been shown to be more
reliable source of such information [40].

Items adapted from the Ethiopian Demographic and
Health Survey [34] were used to collect the data about po-
tential perinatal complications. The instrument explored
symptoms indicative of pregnancy complications two
weeks prior to childbirth such as swollen hands/face,
blurred vision, severe abdominal pain, discharge with un-
usual odor, pain during urination, severe headache, severe
weakness. The following potential labour complications
were explored: severe bleeding, severe headache, convul-
sions, high fever, loss of consciousness, labor lasting more
than 12 hours, placenta not delivered within 30 minutes
of the baby, tear, and premature rupture of membranes.
Postpartum complications included: severe bleeding,
blurred vision, convulsions, swollen hands and or face,
high fever, malodorous vaginal discharge, loss of con-
sciousness, severe headache, pain during urination, severe
weakness, and difficulty of breathing and severe abdom-
inal pain. Finally, complications affecting the neonate in-
cluded: difficulty of breathing, vellow skin or eye color,
poor sucking, pus or bleeding around umbilical cord, skin
lesions or blisters, convulsions or rigidity, unconscious-
ness, red or swollen eyves with pus, any physical impair-
ment and any physician diagnosed illness.

Adverse perinatal outcomes, including stillbirth, spon-
taneous abortion and neonatal mortality, were also
assessed. Loss of pregnancy before 28 weeks of gestation
was defined as “spontaneous abortion” and after 28
weeks “stillbirth” [41, 42]. Death of any live birth within
28 days was defined as “neonatal mortality”.

Primary exposure
For antenatal depressive symptoms, the primary exposure
variable, assessment was made using a locally validated
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version of the Patient Health Questionnaire (PHQ-9) [43,
44] at a cut off of five or more indicating probable
depression. Both the primary exposure and potential con-
founding variables were assessed at baseline, in the second
trimester and the early third trimester [30].

Potential confounding variables

Potential confounders of the association between ante-
natal depression and perinatal complications, such as
pregnancy intention, intimate partner violence, any
chronic medical condition, receipt of care, life events and
history of complications, were identified from the litera-
ture. Pregnancy intention was assessed using an item from
Ethiopian Demographic Health Survey (EDHS) that asks
whether mothers wanted to have the current pregnancy
(“wanted”) or wanted to delay (“mistimed”) or never
wanted it at all (“unwanted”) [34, 38]. Intimate partner
violence was assessed using the Women's Abuse Screen-
ing Test (WAST) with a five item scale [45]. Its score
ranges 0-16 and a score greater than one indicates the
presence of domestic violence [45].

The number of antenatal care visits was also recorded.
The number of physician-diagnosed chronic medical
conditions, including tuberculosis, HIV, renal disease
and cardiac disease, were counted for each woman and
recorded as “none” for those without any chronic med-
ical conditions and "one or more” otherwise. Participants
were also asked if they had a history of death of a child
in the perinatal period, "history of adverse perinatal out-
comes”. The number of threatening life events was
assessed using a 12 item scale which has been adapted
and used previously in Ethiopia [46]. Alcohol use was
assessed using a four item scale, the Fast Alcohol
Screening Test (FAST) [47]. The FAST score ranges
from 0 to 16, where a score of three or more indicates
hazardous or harmful drinking [47]. Socio-demographic
and economic variables, including marital status, resi-
dence (rural/urban), monthly household income and
level of education were also assessed. Household income
was categorized into tertiles as “low”, “medium” and
“high” income categories. Marital status was categorized
as “married” or “single” since the number of unmarried,

widowed and divorced women was small.

Data analysis

Stata statistics software (version 13.1, Stata Corp, College
Station, Texas) was used for data analysis. Spontaneous
abortion and stillbirth were combined as "pregnancy loss”
as the numbers were small Two sample proportion test
was used to explore whether baseline sample and follow-
up samples differ in respect to selected baseline variables.
Binary logistic regression was employed to compare the
odds of pregnancy loss, neonatal mortality and experience
of each of the sdf-reported perinatal complications for
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women with and without antenatal depressive symptoms.
As an option to summarize the results and for ease of in-
terpretation, the number of self-reported pregnancy com-
plications were counted and dichotomized into “none” for
those without any of the complications and “one or more”
for those with one or more pregnancy complications.
Similarly, the number of labour and postpartum complica-
tions was also dichotomized into “none” for those without
any of respective complications and “one or more” for
those with one or more respective complications. We
combined these complications since maternal complica-
tions are often comorbid with one another [16, 17]. The
total number of missing data for outcomes and loss to fol-
low up was 71 (54%) including 30 women who didn't
deliver until end of follow up time. Thus, complete case
analysis was used as it was suggested that less than 5% lost
to follow up was with little concern [48, 49].

Results

Cohort characteristics

Out of 1311 pregnant women recruited into the study at
baseline, 1240 (94.6%) were again interviewed at the
follow-up time-point (median of eight weeks; interquar-
tile range of 6-11 weeks postpartum) (Figure 1). Women
in the complete follow-up sample were not significantly
different in their baseline characteristics from the base-
line sample. Of those followed-up at all-time points,
nearly half of them (48%) were in the second trimester
and the remaining were in the third trimester. More
than one quarter of women (287%) had a PH(Q-9 score
of five or more indicating probable depression (20.9%
had PH(Q-9 score of 59 and 7.8% had PHQ-9 score of
10 or more) and 6.0% of them had reported hazardous
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level use of alcohol. Pregnancy was unintended in 43.8%
of women, with 36.5% of pregnancies unwanted and
7.3% mistimed. The mean score of intimate partner
violence was 2.1 (standard deviation (SD) of 2.9). The
mean parity of participants was 2.7, SD = 2.1 (Table 1).

Antenatal depressive symptoms and potential perinatal
complications
Scoring five or more on the PH(-9 was associated with
increased odds self-reports of pregnancy complications
such as oedema [adjusted odds ratio (aOR = 2.68, 95%
CI: 1.87, 3.83)], blurred vision (aOR = 1.89 95% CL: 1.41,
2.54), severe abdominal pain (aOR = 2.29, 95% CI: 1.73,
3.04), abnormal vaginal discharge (aOR = 2.08, 95% CL
1.44, 2.98), burning sensation at urination (aOR = 1.67,
95% CI: 1.19, 2.34) and severe headache (aOR = 1.96,
95% CI: 1.49, 2.58) (Table 2). There was a more than
two times increased odd of one or more (composite)
pregnancy complications among women with antenatal
depressive symptoms (aOR = 2.44, 95% CI: 1.84, 3.23).
Women with antenatal depressive symptoms had in-
creased odds of labour complications [severe headache
(aOR=1.84, 95% CL 1.37, 2.46), convulsion (aOR = 142,
95% CI: 1.07, 1.87), haemorrhage (aOR = 1.74, 95% CL
1.31, 2.33), unconsciousness (aOR = 1.48, 95% CI: 1.00,
2.19), fever (aOR = 1.98, 95% CL 1.48, 2.64), premature
rupture of membranes (aOR = 1.81, 95% CL 1.11, 292),
prolonged labour (aOR = 198, 95% CI: 1.43, 2.73) and
retained placenta (aOR = 1.57, 95% CL 1.08 2.30)]
(Table 2). Women with antenatal depressive symptoms
also had increased odds of one or more (composite)
labour complications (aOR = 1.84, 95% CI: 1.34, 2.53).

period (N=1355}

Number of pregnant women during the study

= 44 women in first trimester of

Rregrancy

1311 women Eligible to the study (assessed for
depressive symptoms during pregnancy|

= 11 refused
® 27 not dentified after birth

= 30 dign't deliver until end of
fallow up

[N=1242] interviewed at postpartum

= 1 died dusing labouar

2 women had missing

r
(N=1240) anahysed

| data for outcomes

11 spontanecus abortions
41 stillbirths

r
[N=1163) live births

Fig. 1 Diagram to show participant rearuitment process

19 neanatal and infant mortality
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Table 1 Characteristics of participants
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Charaderistics Baseline (N=1311) Followed up [N=1240) Pearson Chi®

Variables Walues M Bh) M (%)

PHO-9 Status PHOQ < 5 G424 (70.5) B4 (713 02024 (p=0453)
PHQ 25 387 (295) 356 (28.7)

Marital Status Marmied 1293 (98.8) 1225 (98.8) 01331 (p=0.715)
*Single 18014) 15012)

Residernce Urban 103 (7.9) 98 (79) 00700 (p = 0.790)
Rural 1208 (921) 1142 (921)

Moohol use Mon-users 875 (64.7) B28 (06.8) 00134 (p= 0.993)
Mild level users 3590274 338 (273
Harmful level wers 7759 74 (60)

Household Income High 429 (327 474 [334) 01700 (p=0919)
Medium 425 (323) 392 (316)
Lowe 459 (350) 434 (350)

Mather's Education Non-literate 878 (67.0) 541 [678) 0285 (p=0897)
Grade 1-8 380 (29.0) 351 (283)
Grade 912 and above 530400 45 (35)

Farity Mulliparous 2541494 226 (1832) Q5506 (p = 0.759)
Primipara 195 [14.7) 185 [149)
Muttipara Bed (65.9) 529 (06.8)

Pregnancy intention Wanted 734 (5a0) 696 (56.1) Q1823 (p= 0.913)
Mistimed 102 (7.8 a1 (73)
Uvwanted 475 (36.2) 453 [30.5)

Pregnancy complications Mone 655 (50.1) 627 (506) Q0926 (p=0.761)
One of Mo 656 (499) 6813 (454)

Chionic illness Nane 871 (66.4) 832 (66.5) Q0014 (p= 0977)
One or maorne 440 (338) 419 (335)

Perinatal cutoormes Live birth - 1169 (943) -
Pregnancy loss - 52142)
Neonatal mortality 19(15)

“Single Marital Status= unmarried, widowed, divorced) Marmried = living with marital partner and marmried but living separate; Income was categorized into tertiles
2 low, medium and high; Sodal support score: minimum = 3; Maimum = 14; Mean=10.68; S0=2.00; Mumber of ANC visits: minimum = 0; Maximum= §; Mean =

1.524; SD=1.50

Among women with antenatal depressive symptoms,
there was increased odds of all postpartum complications
[edema (aOR=237, 95% CI: 139, 4.04), blurred vision
(aOR=174, 95% CI: 129, 2.36), severe abdominal pain
(a0R=161, 95% CI: 121, 2.15), burning sensation at urin-
ation (a0OR=159, 95% CI: 1.16, 2.18), severe headache
(a0OR=168, 95% CLI 124, 2.35), convulsion (a0R=169, 95%
CL 124, 232), haemorrhage (aOR=160, 95% CI: 122,
2.17), unconsciousness (aQR=245, 95% CI: 1.25, 4.80) and
fever (aOR=187, 95% CL: 1.37, 254)] (Table 2). Women
with antenatal depressive symptoms also had increased
odds of composite postpartum complications (aOR=170,
95% CI: 1.23, 2.35) in the multivariate model (Table 2).

In the multivariate model (Table 2), neonates of
women with depressive symptoms had increased odds of

difficulty of breathing or fast breathing (aOR = 1.70, 95%
CI: 1.12, 258) and convulsions or spasms (aOR = 1.72,
95% CI: 112, 265) compared to women without depres-
sive symptoms according to women'’s self-reported mea-
sures. But, the assodation of antenatal depressive
symptoms with composite neonatal complications became
marginally non-significant in the multivariate model
(OR=1.30, 95% CL 098, 1.73) (Table 2). However, when
severity of antenatal depressive symptoms was considered,
the odds of each of the potential perinatal complications
{maternal and neonatal) did not consistently increase with
severity (Table 3). In the multivariate model, antenatal de-
pressive symptoms were not associated with pregnancy
loss (aOR = 126, 95% CL: 065, 244) or neonatal mortality
(aOR = 2,03, 95% CI: 073, 5.63) (Table 4).

130



Bitew et al BMC Psychiatry (20017)17:301 Page 6 of 12
Table 2 Impact of having antenatal depressive symptoms on each of self-reported perinatal complications

Self-Reported Pennatal During Pragnancy During Labour Up to 7 days Postpartum  Meonatal

Complications n (%) AOR (% C) n(%  aORESHC)  n@  aORESHCH  n (% a0R (95% C1)
Ederna 172 (138) 258 (187, 383) - M EA 237 139404 - -

Blumed wision 293 (238) 1.89 (141, 254) - 3243 174029 236 - -

Sevene abdorminal pain 349 282 229173, 304) - 382 (308) 1610121, 215) - -

Abnomnal discharge 183 (132 2.08 (144, 2598) - 187 (151) 142 (0949, 202) - -

Buming sensation at urination 201 (162 147 (1.19, 234) - 257 (207) 159 (116 218 - -

Severe headache 398 (321) 196 (149, 258) 340(274) 184137 246) 338 (273) 168124, 225 - -

Comvulsion - - 491 (3948 1420107, 187 257 (207) 169 (124, 233 - -
Haermaoirhage - - 7R (305 1740131, 233) 420 (338) 16002227 - -
Unconsdousness - - 152(12.3) 1480000 209 41 (33 245 (125 4800 - -

Fenver - - 368(208) 1980148 264 274 (221) 187 (137, 254) - -

Premature Rupture of Membrane - - 92 (74) 181 (111,283 - - -

Prolonged labour - - 264 (213 158145 273 - - -

Tear - - 9z (74 1090721949 - - -

Retained placenta (30 rmin) - - 66 (134) 157 (1.08 2.30) - - -

Difficulty or Fast Breathing - - - - - - 129 (10} 170 (112, 258)
Yellow Skin/Eye Color (Jaundice) - - - - - - 45 (38) 1.08 (053, 219)
Poor Sucking or Feeding - - - - - - 48(41) 076 (039, 1.50)
Pus, Bleeding around Umibilical - - - - - - 162 (138) 138 (094, 201)
Cord

Skin Lesions Or Blisters - - - - - - 128 (101} 1.18 (077, 1.80)
Convulsions/Spasms/Rigidity - - - - - - 115 9.8 1.72 (112, 285)
Lethargy/Unconsciousness - - - - - - 35(30)0 111 (051, 239)
Red or Swollen Eyes With Pus - - - - - - 53 (45) 1.50 (080, 2.80)
One or more of any sym ptoms 700 (Gad) 244 (184, 323) 826 (6660 184 (1.34 253) 804 (648) 170 (123 235) 418 B56) 1.30 (0.98, 1.73)

M = total sample size; n = number of cases having perinatal complications (% = percentage of cases having perinatal complications)

Controlled for alcohol use, residence, marital status, household income, education, intimate partner Wolence, life threatening events, number of ANC wisits, parity,
pregnancy intention, chronic conditions, and previous experience of adverse perinatal outcomes in all models and after adjusting for presence of one or more of
any pregnancy complications symptoms and delivery complications in modelling each of labour complications and postpartum complication respectively.

Discussion
Antenatal depressive symptoms and self-reported peri-
natal complications were common in the study area.
More than half of participants reported having at least
one or more of self-reported perinatal complications. In
similar non-clinical studies, which reported patient de-
fined perinatal complications, almost 50% of the partici-
pants reported some type of illness during pregnancy
[50]. Similarly, a study of non-severe maternal morbidity
in Malawi and Pakistan reported that 50.1% and 53% of
women respectively reported having at least one preg-
nancy complications, infective or non-infective [29].
Depressive symptoms found to be associated with up-
to three times increased odds of almost all self-reported
symptoms of perinatal complications during pregnancy,
delivery and postpartum. The associations of antenatal
depressive symptoms with pregnancy loss and neonatal
mortality were non-significant. The study found
consistently strong association of antenatal depressive

symptoms with all self-reports of perinatal complications
in LMICs settings where there is lack objective evidence
about perinatal complications. The finding has future
importance in designing intervention strategies of ante-
natal depressive symptoms so as to improve the risk of
perinatal complications.

The increased odds of self-reports of perinatal compli-
cations among women with antenatal depressive
symptoms in our study supports studies in HICs where
antenatal depression was associated with a  pre-
eclampsia [15, 16], wide range of other individual and
combined pregnancy complications such as gestational
hypertension, premature rupture of membranes, and
various infections (Urinary Tract Infections, cervical,
vaginal, intra-amniotic infections) [16, 17]. Our study
also supports increased association of antenatal depres-
sive symptoms with individual and combined delivery
complications (assisted delivery, non-progressive labor,
shoulder dystocia, postpartum hemorrhage, meconium,
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Table 4 Antenatal Depressive symptoms v adverse pernatal outcomes

Charactenstics Pregnancy loss Neonatal mataity Either pragnancy loss o
neonatal maotality
(OR, 95% () (a0, 95% CI) (a0, 95% () (a0, 95% CI) (OR, 95% CI) (a0, 95% CI)
Depressive Symptoms: PHOS2S 112 (061, 205) 126 (045, 244) 183 (075 4600 203 (073, 563) 1290077 204) 144082 253
Residence: Rural 144 (044 4720 225(044 1742) omitted ormit ted 2000062 649) 284 (060, 1322)
House hold Incorme: High 094 (049 181) 084042 1.70) 122 (041, 3670 143(045,458) 101057178 0970531749
Mediurm 077 (038, 154) 0720035147 1.10 (035, 343) 1.20(038 382 0840046154 083045154
Low
Educational Level: Secondary + 151 (045, 508) 266046 1524)  omited 100 108032 359)  221(0531.85
Primary Schaoling 095 (051,1.80) 102 (049 2.11) 085 (030, 238) 099(037,318 092054159 101042 1140)
Mor-literate 1 1 1 1 1 1
Intimate Partner viclkence 085 (074, 088)  085(073 098 098 (083,115 099082118  089(080,0599 089079, 1.00)
Threatening life events 084 (065, 1.08) 086 (065, 1.14) 087 (0581300 082(053,129 084(068 105 084 (066 1.08
Farity 098 (086, 1.12) 101 (085 1.149) 107 (087,132 103 (080,133 1.00(090,1.13) 101 (088 1.17)
Pregnancy Intention: Wanted 1 1 1 1 1
Mistirmed 089(031,257) 100034 295) A3 (008, 4390) 055 (007, 447)  082(032212) 086(032 227
Unweanted 042 (033,137)  081(031,1.20 O75 (028 201 061022173 065038112 061 (034, 1.09)
History of adverse perinatal 148 (082, 266) 166 (089 3.11) 163 (064 418 147 (054, 398 1520092 2510 161(0.94 2.76)
outComes
pregnancy comiplications 120 (068, 200) 137 (074 254 105 (046, 285 100045 223 1190741898 128075 2.7
ather comorid ill ness 091 (053,154)  089(051,1.55 112 (052,242 107 (039, 290) 093 (058 1.48)

and suspected sepsis) [16], premature contraction, use of
analgesics and increased nausea during pregnancy [18].

Few existing studies in LMICs also demonstrated that
antenatal depression was associated with increased risk of
prolonged labor [19, 20, 51], assisted deliveries, labor and
delivery complications such as vaginal tear, unconscious-
ness, heavy vaginal bleeding during delivery and at post-
partum, fever, malodorous vaginal discharge and leaking
urine or faeces [51] as well as preeclampsia [20, 21].

The strong association of antenatal depressive symp-
toms with self-reports of perinatal complications may be
explained by changes in life style [52], increased dis-
ability [8, 9], malnutrition [53] and food insecurity [54],
reduced social support [55] and self-care [10-12] among
women with antenatal depressive symptoms that delay
timely healthcare seeking resulting in worsened perinatal
complications among these group of women. Thus,
depression may either worsen existing complications or
increase vulnerability of women for developing compli-
cations (infection, hypertension, unsafe abortion) by
reducing women's self-care, social support and function-
ing. But evidence regarding the impact of depression on
perinatal complications through biochemical changes is
mixed [56].

Although we did not enquire about pre-eclampsia
specifically, the significantly higher rate of symptoms like
oedema, blurred wvision and convulsions around two
weeks before birth among women with antenatal

depressive symptoms suggests an elevated risk of pre-
eclampsia, which is borne out in the literature from
other settings [15, 16, 20, 21]. The findings of the
increased odds of symptoms of fever and pain during
urination and abdominal pain also suggest the risk of in-
fection may be increased among women with antenatal
depressive symptoms [16, 57]. It can also be linked to
increased effect of depression on pelvic inflammatory
diseases reported in the general population [58].

Our finding about the increased odds of prolonged
labour among women with depressive symptoms repli-
cated the findings of cohort studies in Ghana [51],
Ethiopia [19] and China [20]. It also supports the
increased risk of shoulder dystocia and assisted delivery
reported in HICs [16]. The association between ante-
natal depressive symptoms and prolonged labor in LMIC
settings may be explained partly by reduced self-efficacy
to push during labor due to fear of childbirth in a setting
where there is increased maternal mortality. It may also
be explained by malnutrition that may disable normal
progression of labor. Increased odds of intra-partum and
postpartum haemorrhage and unconsciousness in our
study also accorded with the findings in Ghana that
reported increased loss of consciousness and heavy
vaginal bleeding at and after birth among women with
antenatal depression [51].

Our finding of strong association between antenatal
depressive symptoms and perinatal complications may
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also be explained by somatic symptoms associated with
depression. These somatic symptoms are highly preva-
lent among people with mild and moderate depression
group compared to people with severe depression group
(a group characterized by motor retardation than
somatization) [59]. Mild depression, compared to major
depression, is again higher among pregnant women than
non-pregnant women [60] implying higher prevalence of
somatic symptoms among these group of women which
could be presented as perinatal complications.

Our finding of an increased odds of potential neonatal
complication also accords with findings in other settings
of increased risk of both severe neonatal illness [51] and
risk of fetal distress [17] among women with antenatal
depression. But, our study didn't support the non-
significant odds of fetal distress reported in China [20].

The non-significant finding of the association between
antenatal depressive symptoms and adverse perinatal
outcomes in our study may be due to low statistical
power. Nevertheless, a large sample size cohort study in
Ghana has also reported non-significant association of
PH()-9 assessed antenatal depressive symptoms with
stillbirth and neonatal mortality [51]. Similarly another
study in UK [26] that distinguished current antenatal de-
pression, from pre-existing depression prior to preg-
nancy, demonstrated that current antenatal depression
was not a predictor of stillbirth. The other studies [17,
19, 20] also reported non-significant findings though
they too may have been limited by low statistical power.
Nevertheless, our study did not distinguish current ante-
natal depressive symptoms from prior-pregnancy depres-
sive symptoms. However, the current study was part of a
bigger project aimed to initiate integration of mental
healthcare in primary healthcare facility. Thus, prior to
the commencement of the study, there was no accessible
mental healthcare service in the area for women to get
medical prescriptions or other healthcare interventions
for mental health problems.

The strength of our study was it was population based
prospective design with greater chance of generalizability
to all perinatal women. Our use of a locally validated
measure of antenatal depressive symptoms increased val-
idity of exposure. However, the relatively strong associ-
ation of the antenatal depressive symptoms with potential
perinatal complications in our study may be explained by
greater levels of somatic symptoms among these women,
attrition bias and the overlap of normal symptoms of
pregnancy with depressive symptoms. However, we have
previously noted for this population that somatic symp-
toms, as a presentation of perinatal depression relates to
disability and morbidity [9]. There is consistent evidence
about the association of depression and somatisation, with
somatization being an important manifestation of depres-
sion [13]. These two disorders co-occur together and were
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termed as ‘common mental disorders’ [5, 9, 13, 14, 19, 61,
62]. The association between antenatal depressive symp-
toms and self-reported perinatal complications in the
postnatal perind may be due to negative symptom recall
bias among women with postnatal depressive symptoms.
However, it is important to note that about 60% of mater-
nal mortality occurs during the postpartum, indicating in-
creased complications within this period [63] that are
associated with antenatal depressive symptoms persisting
to postpartum.

With the poor quality health record system in Ethiopia
[34, 37-39], we were required to rely on self-report of
the participants to document perinatal complications.
This self-report may reflect either under or over-
reporting of complication types, severity or timing of
outcome events. But, the measures had potential to as-
sess perceived ill health of the participants, a neglected
area of healthcare despite currently promoted patient-
centred healthcare philosophy in the study area and
around the world. Data collectors would declare poten-
tial participants “untraceable” after three recruiting visits
had been unsuccessful. It is possible that these partici-

pants were ‘untraceable’ due to their being depressed
and or due to physical health problems.

Conclusion

Antenatal depressive symptoms appear to have consider-
able effect on self-reported perinatal complications. Fur-
ther studies should look at whether early detection and
treatment of antenatal depressive symptoms would re-
duce the risk of perinatal complications.
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Appendix D: Information Sheet (English Version)
INFORMATION SHEET FOR PARTICIPANTS

IRB Reference Number: 024/14/psy dated 23/03/14
YOU WILL BE GIVEN A COPY OF THIS INFORMATION SHEET

Hello! My name is and I am working with

Addis Ababa University. We are conducting a research on maternal health care utilization in
Sodo District, Guragie Zone, Ethiopia. We would like to invite you to participate in this
original research project. You don't have to be in the survey, but we hope you will agree to
answer the questions since your views are important. If | ask you any question you don't
want to answer, just let me know and I will go on to the next question or you can stop the
interview at any time.

You should only participate if you want to; choosing not to take part will not disadvantage
you in any way. Before you decide whether you want to take part, it is important for you to
understand why the research is being done and what your participation will involve. Please
take time to read the following information carefully and discuss it with others if you wish.
Ask us if there is anything that is not clear or if you would like more information.

We are going to ask you information about your maternity health care utilization and your
experience in relation to pregnancy and delivery. In addition to our current interview, we will
also ask you similar questions after your delivery. The information we collect will help
planning health services. All of the answers you give will be confidential and will not be
shared with anyone other than members of our survey team.

= Aims of the research
This study is primarily looking at the the potential barriers of maternal health care utilization during
pregnancy, delivery and after birth. It tries to look at the relation between maternal mental health
problems and its effect on maternal health care utilization as well as adverse obstetric outcomes.

=  Who are we recruiting?
We are including pregnant women with consent who are at least in the second trimester and
permanently residing in the study area. We will also be interviewing health workers and key members
of the community like Traditional Birth Attendants, who have better awareness about the maternal
health care utilization issue.

= What will happen if you agree to take part?
One of our data collectors will either come to your place of work or your home and ask you some

questions. The questions will be asking about your own experience of maternal health care
utilization and obstetric complications during pregnancy, delivery and postpartum and your own
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perrception health care utilization and obstetric commplications. The interview will take about
one hour.

= Risks of being in the study
We don’t expect that the interview will cause you any difficulties. On rare occasions, people
might be upset by the questions that are being asked. If you are distressed by the questions then
you do not have to answer the question and the interview can be stopped. But, also note that the
information is secured and be accessable to only our survey team.

= Possible benefits
We hope that the information obtained will help to improve the quality and quantity of maternal
health care services like antenatal care services, delivery care services and postpartum care services.
We hope that it will fundamentally benefit to improve the health care of the mothers and the newborn.
Once the study is completed, we will let you know what we found, either by inviting you to a meeting
or giving you a leaflet.

=  What we will do with your data
The questionnaires will not include your name so nobody except the project co-ordinators (Ato
Tesera Bitew) and project data managers will know the information that belongs to you.

We will keep the questionnaires in a locked cupboard.

If you take part in the tape-recorded interview, we will make sure that the tapes do not include
your name or identifying information. The tapes will be kept in a locked cupboard. Once the
interview tapes have been written down, and the data has been analysed, the tapes will be cleared.

After the end of this study, the information you tell us may be used by other researchers, but they will
not be able to identify you in any way.

Main researcher: You can contact the main researcher for any other detailed information using
the following address at working hours.

= Ato Tesera Bitew, PhD candidate in Addis Ababa University, Department of Psychiatry
= Tel number 0911 17 36 56
It is up to you to decide whether to take part or not. If you decide to take part you are still free to
withdraw at any time and without giving a reason.

If this study has harmed you in any way you can contact the Institutional Review Board, Addis Ababa
University, using the details below for further advice and information:

Institutional Review Board, School of Medicine, Addis Ababa University

Telephone number: 0115-5538734

o You may withdraw your data from the project at any time up until it is transcribed for use in the final report.
o If you do decide to take part you will be given this information sheet to keep and be asked to sign a consent form.
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CONSENT FORM FOR PARTICIPANTS IN RESEARCH STUI

Please complete this form after you have read the Information Sheet and/or listened to an
explanation about the research.

Title of Study: The Impact of Antenatal Depression on Women’s Access to Health Care
and Maternal and Perinatal outcomes

“Program for Improving Access to Maternal Health Care"

Addis Ababa University Research Ethics Committee Ref:

Thank you for considering taking part in this research. The person organizing the research
must explain the project to you before you agree to take part. If you have any questions
arising from the Information Sheet or explanation already given to you, please ask the
researcher before you decide whether to join in. You will be given a copy of this Consent
Form to keep and refer to at any time.

| understand that if |1 decide at any time during the research that I no longer wish to
participate, or for my child to participate, in this project, | can notify the researchers
involved and withdraw from it immediately without giving any reason. Furthermore, |
understand that | will be able to withdraw my data up until they are published.

e | consent to the processing of my personal information for the purposes explained to me.
| understand that such information will be handled in accordance with the terms of the
national data protection rules.

e |If I am selected to be interviewed in more detail then, | consent to that interview being
audio-taped.

e The information you have submitted will be published as a report. Please note that
confidentiality and anonymity will be maintained and it will not be possible to identify you
from any publications.

e | agree that the research team may use anonymized data for future research.
Participant’s Statement:

I , agree that the research project named above has been
explained to me to my satisfaction and | agree to take part in the study. | have read both the
notes written above and the Information Sheet about the project, and understand what the
research study involves.

Signed Date

Witness Statement (in event that participant is not literate):

| , agree that the research project named above has been
explained to (participant) to her satisfaction and that she agrees to take
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part in the study. Both the notes written above and the Information Sheet about the project have
been read to her, and she understands what the research study involves.

Signed Date

Investigator’s Statement:

I, , confirm that | have carefully explained the nature, demands
and any foreseeable risks (where applicable) of the proposed research to the participant.

Signed Date
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APPENDIX E: Information Sheet (Amharic Version)

A+AFLPF PHHIE PR

IRB Reference Number: 024/14/psy

PHU PAPAP M/$TF AN NAEP LLCAA

NHYU Pmgt TCERT A18A+4 +INHPA: +ATEPT N&ATE AL NF P+aRAL+ AP AANGT
NG+ AAMRA+E NaDZm. Py PANFAD- FoC PATR: NG+ AMRA+E NAROATP Nt DG+
ATRY AT ALG PACNP +AFTE 9o A8 PR aBZ8+ ANKAT 10 ANAP NHU NFTF O+AM-
Mm/EPTFY N2 E ATIINA 1H LEN8 NEATRI® NAAT I LOPRNT: 1Ak PALY 17C hAS
PNAM a°LE8 AT AMBRT RFAA:

v P9PCIP4 hAT

MGk PIRA-MC ATHTT PANTRT ATAT AMPPICI NACTHTT NOAL 1H NATLLINTHFO-
FCFT DATHYU FICF IC 0+PPH PARICC URIRY RAPANFA: MG+ NIEA-M-C AT NDAS
ATHTF AL DATINA+ED PAATRE UdRgR AP PAATRC YdRde NAGSFIR P NMLMALMD- U9T AL
NATLPANFAD- +8%F A8 UFIR NATHT PUNTRT A1t AMPdIR AL NATL PANTAD- @-mytge
SNt

v N2k A18.0+4 PMAm-F AT MY ST

NAE N+MeN®- CAN AL NPITTF aoZ8 AAMY PFAY 16A-M-C AT POAS. ATEF MU
AdeT ZED EPLFPA NAT PIRFANFE APTI® Bhtth: MG NAT™PPTII PARUNZAN
LPFII PYLMPEE PNUA YN APFT AT NARTPC UG P4y PO ASR ATHFIT NAANFFO-T
RG10°14-A"::

v M09k A®A+E NI goF LR IA::

NaRZE ANANPFTT AT NN NFP DLIE NP LN NARTPME AT8TE B PEPF RCN A
®MLSE 1&A-ML ATHFF NATLTTE ACSF PAPTT ATRLT Adrdt AT8PN&EA BINHA:
NACTIHTT NOAL JC +PEH PAONA® PRATRCT MG ToCTT AT ATHT PR PNLAIFMY
UN9RT A8 L1F NATRLPRCATM- 180T £MPPA: PA APMEE ML ATE NAT 7299 EMNSA:
ACAP PA9L 38, NPT $A TRAANT NADPLR ETOX ATP8PAT:
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v NSk ®A+E Y 5T LPLPA?

NPAMMLE MA+E PARLANTFAD: FoIC PATR=NUIIR AT8YL APTF NI DPEPT ALNA
BFh EUPGA: ACNP N PEPE BAHE AT ARAN EAM- HTE ARILEIR: A ABMBRI® OH U
AL OBEGR LFAA:T
PRI ARZE NAFEEPIS 1 NAAT UICT PAG-T PAATC MG ATA9A%F ATLM PARAD-
+N4 ATRLIAT:
et AMTPP TFFTY AMOP LFA HIE ACAPT ATINHFAT: kel PORLE RU-&
ATNRPFAT MLIR NMLSD ND AUHN ATLIAR ATRCIAT::

v NAMY $Ea° a0/G oY ATLCINFAY?
PPEPE PACAPT AP APNF+RIC: NAHU NTCEN+ ANTNNS A% +wi N+ AT PTCEA®

PADLE A&t @F Mreh, TIIT° AA AD: ARZEM- PACAP NATRUF POR PO M- ARFLIP

PaR/E A12FT NTLSAS ARANP / ARRCRLP / ATAPTPMAT::

AZIRR P8, &PLE NUF NFPPHIT ACNPIFT PORLLAM-$ AOLEPTF AL PLAIP:

md/g SIORI° T GAG RLLL/P DN LEAGNFA:

N&/e Lo P+PHO: LA AO/E MP K& NhePZ NBA AT Nrbthity NBA NEGRR Prhdlaa
BACHA:

NG+ AR NBA PAMY TLE AdeT +0RLMLPT EMea™Nt LIPTA: 97 NAYVFm-g° a7 e
/8 PAMM-T A~ AOAPT ATSLFA L2774

PT AT LPT
PekY ANTNNS AT W4 M@ APT ALTF NEAT PNLA €MC 0911 17 36 56 NAPMPIP

NN AAT NERIFDI 7 A LDAAT £FAA: NG+ A+E PACAP MAYL 788 LUPTA: NG+
AA+& NOAF NTITD-I° AAT 2RTPFT @AMt ALMNPNPT N1RTT +ATRDT MRlp
B AN

2U mTF NMIFMm-9° a8 +8F heZNNPT Ph.A RLNCAL PURIRT &dt PN19RINC (A1)
+2MP PAAA NCLT NAAN & PC 0115-553 87 34 M91,97C 2F Ak

MhFmA: . DL LA C7CTIT ANNSPC 2N NEART AT ARZEPT NTCEN+ A POM: &FAA:
. NGk AGA+E NDAF BUT PARLE R LADPTT ATPIRIF 91T NLCT ATR.PLIVNM BMPPiA::
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APPENDIX F: Consent Form (English version)
CONSENT FORM

Please complete this form after you have read the Information Sheet and/or listened to an
explanation about the research.

Title of Study: The Impact of Antenatal Depression on Women’s Access to Health Care
and Maternal and Perinatal outcomes

“Program for Improving Access to Maternal Health Care"
Addis Ababa University Research Ethics Committee Ref: ...,

Thank you for considering taking part in this research. The person organizing the research
must explain the project to you before you agree to take part. If you have any questions
arising from the Information Sheet or explanation already given to you, please ask the
researcher before you decide whether to join in. You will be given a copy of this Consent
Form to keep and refer to at any time.

| understand that if | decide at any time during the research that I no longer wish to
participate, or for my child to participate, in this project, I can notify the researchers
involved and withdraw from it immediately without giving any reason. Furthermore, |
understand that I will be able to withdraw my data up until they are published.

e | consent to the processing of my personal information for the purposes explained to me.
| understand that such information will be handled in accordance with the terms of the
national data protection rules.

e |If I am selected to be interviewed in more detail then, | consent to that interview being
audio-taped.

e The information you have submitted will be published as a report. Please note that
confidentiality and anonymity will be maintained and it will not be possible to identify you
from any publications.

e | agree that the research team may use anonymized data for future research.
Participant’s Statement:

I , agree that the research project named above has been
explained to me to my satisfaction and | agree to take part in the study. | have read both the
notes written above and the Information Sheet about the project, and understand what the
research study involves.

Signed Date

Witness Statement (in event that participant is not literate):

| , agree that the research project named above has been
explained to (participant) to her satisfaction and that she agrees to take
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part in the study. Both the notes written above and the Information Sheet about the project have
been read to her, and she understands what the research study involves.

Signed Date

Investigator’s Statement:

I, , confirm that | have carefully explained the nature, demands
and any foreseeable risks (where applicable) of the proposed research to the participant.

Signed Date
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APPENDIX G: Consent Form (Amharic Version)
NS+ AL DAY +& PHICITT AR)Aeh, 6

PRk CON:- PPEA-MA L &Nt NATHT PMT AMPPI°T NOA LT NOTN AL AT LD
+60%

“Programme for improving Mental Health care (PRIME)”
PA.A.G PIRCIRC NT-9R9INC a4 APAP €M 024/14/psy

NHYU JoCI°C ATRA+TE NAANT ATTRAITAT: NIRCIPG ATPA+E NAPDATP NET JRCIP4Y Payapsm- Ak
AATCEN+ TNLLe AADP £1NA: ANNP NADZEMD- MZPT MLI® N+LLTAPT 1AR PRI, M PR NAPT
NIRLIRG AA+E NAPDATP NLT MG+HT PaLLNYL LMY TAAN EML®: NAEP LFC HYIL AT NLAT 1H
A8, Pa0ANGNTF PHU PATRIRIF $& IANEs LAMPFA::
> N9YF@I° 1H NI°LIRG AAMA+E NOATTT g ATPLIRG AT, PNYE8F LR M A FFa MADS
ATRIPTAG 9o RRTPF AAPCN NIPCIG Ad-nT ATA ATLIPTA +2E&F AU NHUIR NAIC
MG+ AAN P+ &0 PAMUTY & B PTF @Mt ATRITFA +2&FAL::
> PAMUT P94 B8 A+IABA™ AATY MmPID AL LarA HYLE +NTITRFAL::
NMAPT $A MLLYT AAMT N+IR/my A OMLE NAHLR S L8 HYL ANTHMAL::
> PAMY 2B AL 47°CH £+MA: PO AM-T ABZ8 MAMLPYT ATLTMNPST Nam,mM-F9°
CTCET MR ATIDS ATLMLFA ATLIND ATDEAY:
>  PYRCIRC O LD AD/EMT AMLLT JRCIPL AMPI® ATLMTA ANTHTIAL-::
> PAFLM Do\,
A% PHNANT SIANN NAL P+MmeAD- PIRCIRC TEENT NNE Ui
+NECRAT NG+ ATA+E +ATIRFAL: NAL P+24TFT MAANLPT AT NATCEN+ Pa74% PAD/E
OLPF ATNN DG+ P, PhF+DT L& FAU:

Y

&0 +7
PIPNAC A (TAFLD LA+ hUT)
R P+NANT AN hAL P+MPAD: PIRCIPC TEENT NNE Ui A

+NGCPRAFD NIPCIPE ATRAHE +NTITR+PA: NAL P+84% TMAANLPT AT
NATCER® PaRIA% PARLE ML PHINNATD: ALY MG+ PALLNFFFOTT FEOF +LE+PA:

&CT *7
PPA MLP hPLN, PA:-
A PRGT+ET PUhg PILAITDTY TICFT NG dA+& A PhtA

PAFADT FOIC (AN NAG:) PALFA@T FEEF( ANKAL AU ) ATAFLE ND1PR ANECFAL::
&CM +7
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Appendix H: Baseline Maternal Health care Utilization and Obstetric

complications Questionnaire
Section 1. Eligibility Criteria (put “X” in parenthesis)
Note: if the potential participant is less than 15 years or her gestation is less than 3 months or if she
has hearing or cognitive impairment to the extent of impairing adequate communication, thank the

interviewee and end the interview.

Criteria Include Exclude CODE
101 Age Years If less than 15 AGE
102 Current Gestational Age ____Months If less than 3 GA
103 Any hearing or cognitive disability [ 1No If[ ] Yes DIS
(observation)(lived for six months or more)?
Section two: PARTICIPANT IDENTIFYING DETAILS
201 Name of participant - PNAM
202 Participant’s Husband Name - HNAM
203 Kebele of current residence « Kebele KEB
204 Will you go to your parents for delivery? If yes, Keb vilage KEBA
[0] Yes [1] No
205 ANC Registration number (See: client = PCAR
pregnancy registration card) - if any
206 Medical Record Number (MRN) (see: = TCAR
patient treatment card in hospital or health
center)
207 Name of health institution where you get = TPLA
treatment
208 Tel. number (house hold’s or neighbor) = TEL
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Section 3: General Information
1.1. Socio-demographic Information

301 | How old were you during your first marriage in completed years? | = / [ Years | AGEM
302 | What is your Marital Status?
[1] Single [2] Married [3] Divorced MARIT
[4] widowed [5] cohabiting [6] Married but living apart
303 | What is your religion?
[1] Orthodox Christian [2] Muslim [3] Protestant RELIG
[4] Catholic [9] Other
304 | What is your ethnicity? ETHN
[1] Guragie [2] Oromo [3] Amhara [4] other
305 | Education (What is your level of education)?
[1] Wliterate [2] Literate but no formal education EDUCM
[3] Grade 1-4 [4] Grade 5-8
[5] Grade 9-10 [6] Grade 11-12
[7] Certificate [8] Diploma
[9] BA/BSc [10] MA/MSc and above
306 | What is your main occupation?
[1] House wife [2] Daily Laborer [3] Farmer
[4] Employee [5] Student [6] Trader/Merchant OCCM
[7] unemployed [8] Pensioned [97] other [specify
307 | Husband’s Occupation (What is the main occupation of your husbhand?)
[1] unemployed [2] Daily Laborer [3] Farmer OCCH
[4] Trader/Merchant [5] Student [5] Employee [77] Other
308 | Education (What is your husband’s level of education)?
[1] Nliterate [2] Literate but no formal education EDUCH
[3] Grade 1-4 [4] Grade 5-8
[5] Grade 9-10 [6] Grade 11-12
[7] Certificate [8] Diploma
[9] BA/BSc [10] MA/MSc and above
309 | Total number of persons in you family / / FAMS
310 | How many hectares of farm land do you have? x. hectares MASA
311 | Relative wealth (Compared to others in the Kebele, how do you see your economic WELZR
Standing?) [1] Poor [2] Average [3] Better off
312 | Income (What is the amount of your household income? INCOM
For daily labourers: Birr /»= per day
For employees: Birr =, per month
For farmers : Birr /= per year
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Section 4: Interpersonal Relations

4.1. WAST (IPV)
No matter how well a couple gets along, there are times when they disagree. Couples get annoyed

with the other person, or just have spats or fights because they’re in a bad mood or tired of for some
other reason. They also use many different ways of trying to settle their differences. I’m going to ask

what you and your partner might feel when you have an argument.

401 | How do you and your partner work out arguments? IPV1
[0] no difficulty [1] some difficulty [2] great difficulty
402 | In general, how do you describe your relationship? IPV2
[0] no tension [1] some tension [2] a lot of tension
403 | How is your partner treating you and the kids? IPV3
[0] always well [1] well most of the time [2] neutral
[3] not well most of the time [4] never well
404 | Do you feel safe in your current relationship?
[0] always safe [1] safe most of the time [2] neutral IPV4
[3] not safe most of the time [4] never safe
405 | Considering your current partners, friends, or any past partners or friends, are there anyone | IPV5
who is making you feel unsafe now?
[0] always safe [1] safe most of the time [2] neutral
[3] not safe most of the time [4] never safe

4.2._0SLO 3-item social support scale
The following 3 questions ask about how you experience your social relationships. The inquiry is
about your immediate personal experience. Please circle the option that represents your experience.

412 | How many people are so close to you that you can count on them if you have serious | OSS1
personal problems (choose one option)?

[1] None [2] 1or2 [3] 3-5 [4] more than 5

413 | How much concern do people show in what you are doing (choose one option)? 0SS2
[5] A lot concern and interest [4] Some concern and interest
[3] Uncertain [2] Little concern and interest

[1] No concern and interest

414 | How easy is it to get practical help from neighbors if you should need it (choose one option)? | OSS3
[5] Very easy [4] Easy [3] Possible
[2] Difficult [1] Very difficult

149




4.3. Experience of Threatening Events

In the next questionnaire, | will read a list of potential unpleasant events you might have faced during
the last 12 months. Please, respond “Yes” if you had faced the event in the past 12 months; “No” if

not.
Yes | No | code
415 | In the last 6 months, have you yourself suffered a serious illness, injury [1] | [0] | LESI
or an assault?
416 | In the last 6 months has a serious illness, injury or assault happenedtoa | [1] | [0] | LESCR
close relative?
417 | In the last 6 months has your spouse, parent or child died? [1] | [0] | LEDF
418 | In the last 6 months has a close family friend or another relative died? [1] | [0] | LEDR
419 | In the last 6 months have you had a separation due to marital difficulties? | [1] | [0] | LEDIV
420 | Inthe last 6 months have you broken off a steady friendship or relationship? [1] | [0] | LEBR
421 | Inthe last 6 months have you had a serious problem with a close [1] | [0] | LESP
friend, neighbour or relative?)
422 | In the last 6 months have you had a major financial crisis (serious money [1] ' [0] | LEFC
423 | Inthe last 6 months have you lost or had anything stolen which mattered alotto | [1] | [0] | LELo
424 | In the last 6 months have you had any problems with the police or courts? | [1] | [0] | LECo
425 | In the last 6 months has your husband been not been able to work? [1] ' [0] | LESU
426 | In the past 6 months, have you had a physical fight with your spouse? [1] | [0] | LEFS
Section 5[ Substance Abuse
5.1. FAST
i :
é w 7
1 bottle 1 Birlie Teje 1 Melekia 1 Glass Woin 1 Bottle Beer 1 Jambo Draft 1 bottle woin 1can Tella
whisky/vodka Arekie
501 | How often do you have six or more drinks on one occasion? FAST1
[0] Never = Sec. 3.3 [1] once or less per month & Sec. 3.3
[2] Monthly [3] weekly [4] Daily
502 | How often during the last year have you been unable to remember what happened the night FAST2
before because you have been drinking?
[0] Never [1] once or less per month
[2] Monthly [3] weekly [4] Daily
503 | How often during the last year have you failed to do what was normally expected of you FAST3
because of drinking?
[0] Never [1] once or less per month
[2] Monthly [3] weekly [4] Daily
504 | In the last year has a relative or friend or a doctor or other health worker been concerned FAST4

about your drinking or suggested you cut down?
0] Never [1] once or less per month
[2] Monthly [3] weekly [4] Daily
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Section 6: Experience of Past Maternal Health Care use and past obstetric complications

6.1. Past Maternal health care utilization

601 | Have you ever had another pregnancy? GRAV
[1] 1% = Q407 [1] 2 [1] 3 [1] 4t
[1] 5th [1] 6th [1] 7th [1] 8th [1] gth and more

602 | Did you see anyone for antenatal care during your last pregnancy? ANCDP
[1] YES [0] NO = Q 405

603 | How many (ANC) visits did you attend during your last pregnancy? ANCQP
Number of ANC visits =

604 | Where did you attend most of your antenatal care attendances? ANCPP
[1] Home [2] Health post
[3] Health center [4] Hospital [5] TBA's Home

605 | Where did you deliver your last birth, which was before this pregnancy? DCHIP
[1] Home [2] Health post [3] Health center
[4] Clinic [5] Hospital [66] other

606 | After you delivered for the last baby, did someone check on your health? PNCDP
[1] YES [0] NO @ Sec.5

607 | How many (PNC) visits did you attend in health facilities after delivery of the last baby? PNCQ

Number of ANC visits =

Section 7. Obstetric and Medical History
7.1. Obstetric History

701 How many children do you have now /. PARIT
702 | What was the outcome a. How many miscarriages have you had [ ABOR
of your egrligr _ b. How many fetuses borne Dead [ STILL
p;g?(”ggg?;g%??;we? c. How many died on birthday I MORTP
,(AND PUT NUMBERS ON | d-  How many died within 28 days after live birth 1 MORTN
THE SPACE PROVIDED. | ¢,  How many died after 42 days of birth I/ MORTI
RECORD "00" FOR
"NONE")
703 | How old is the last child now? SPAC
7.2. Past obstetric complications
The following are list of symptoms of obstetric complications that could occur during pregnancy,
delivery or after delivery. Thus, you are required to respond whether you had experience of these
symptoms during past pregnancy, delivery or in the first 6 weeks after delivery.
712 During the last pregnancy, did you experience any serious health problems related to
pregnancy? [1] YES [0] NO FQ714
713 | What problems did you experience during your last pregnancy?
a | Severe vaginal Bleeding [1] Yes [0]No BLEDP
b | Swollen Hands/ Face [1] Yes [0]No EDMAP
c | Blurred Vision [1]Yes [0]No BLURP
d | Convulsions [1]Yes [0]No CONVP
e | Loss of Consciousness [1] Yes [0]No UNCOP
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714 | During labor and birth of last birth, did you experience any serious health problems OCD
related to birth?  [1] YES [0] NO FQ716
715 What problems did you experience? PUT [X] IN PARENTHESIS FOR PROMPT RESPONSES.
THEN, ASK WHETHER SHE EXPERIENCED THE REMAINING COMPLICATIONS.
a | Massive Bleeding [1] Yes [0]No BLEDD
b | Convulsions [1] Yes [0]No CONVD
¢ | Loss of Consciousness [1] Yes [0]No UNCOD
d | Labor lasting >12 hours [1] Yes [0]No PROLD
e | Placenta not delivered 30 minutes after baby [1]Yes [0]No PLACD
f | Tear/episiotomy [1]Yes [0]No TEARD
Postpartum complications
716 During the 2 days after the birth of your last child, did you experience any serious OC7N
health problems related to the birth? [1] YES [0] NO FQ718
717 | What problems did you experience? (CIRCLE ALL RESPONSES GIVEN.) THEN PROBE: Did
you experience [ANY REMAINING COMPLICATIONS]?
a | Severe vaginal bleeding [1]Yes | [0]No | BLEDA
b | Blurred Vision [1]Yes [0]No | BLURA
¢ | Convulsions [1]Yes | [0]No | CONVA
d | Swollen Hands/Face [1]Yes | [0]No |SWOLA
e | High fever [1] Yes [0]No | FEVA
f | Malodorous Vaginal Discharge [1] Yes [0]No | DISCHA
g | Loss Of Consciousness [1] Yes [0]No | UNCOA
7.3. Medical History
731 | Have you ever admitted due to blood pressure in past pregnancy? [1] Yes [0] No HYPER
732 | 1. Have you ever expereinced fistula in past pregnancies?  [1] Yes [0] No FISTL
2. Are you currently suffering from diabetes? [1] Yes [0] No DIAB
3. Are currently suffering from any renal disease? [1] Yes [0] No RENL
4. Are you currently suffering from any cardiac disease?  [1] Yes [0] No CARD
5. Any othe disease (ex TB, arthiritis, HIV, Asthma, etc.) = OTHR
7.4. Current Pregnancy
741 | What is the current stage of gestation? = / / GA
742 | When was the last date of menstruation? = | LMP
Date/ /Month yyyy
743 | When is your expected date of delivery? w | EDD
Date/ /Month yyyy
744 | Was your current pregnany wanted? [ [1] Yes [0O] N WANT
745 | is your current pregnancy on scheduled time? [1] Yes [0] No TIME
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7.5. Complications during pregnancy

751 During this pregnancy, did you experience any serious health problems related to the OCP
pregnancy?
[1] YES [0] NO # Sec. 3.2
A | What problems did you experience?
B | Bleeding [1] YES [0] NO BLEED1
C | Swollen Hands/Face [1] YES [0] NO EDEMAL
D | Blurred Vision [1] YES [0] NO VISION1
E | Convulsions [1] YES [0] NO CONV1
F | High Fever [1] YES [0] NO FEVER1
G | Loss of Consciousness [1] YES [0] NO UNCON1
H | Severe Abdominal Pain [1] YES [0] NO PAIN
| | Water Breaks 12 hours before birth [1] YES [0] NO PROM
J Discharge with unusual odor [1] YES [0] NO DISCH1
K | Pain during urination [1] YES [0] NO ITCH1
L | Severe Headache [1] YES [0] NO HEAD1
M | Severe weakness [1] YES [0] NO WEAK1
N | Other (Specify) [1] YES [0] NO
7.6. Help-seeking for complications during pregnancy
761 Did you ever seek any help (traditional or modern) for these problems? HsP1
[0] No [1] Yes
Which of the following health care providers did you visit for Visited during
762 | your current pregnancy complications? Please tell me the Pregnancy? _ Code
number of visits if any, for each of health care providers. Record Rec';'f(;’v“g]?pgrt‘[gf)sw,,_
“00” for none.
1 Traditional birth Attendant/Relative/Friend = Visits GHCTRAD
2 Health Officer/Nurse/Midwife/ Pharmacist = Visits GHCHO
3 General medical doctor or Specialist (non-psych) medical doctor w=__ Visits GHCMD
4 Traditional Healer /Tankway w»__ Visits GHCTANQ
5 Religious persons or holy water w=___ Visits GHCREL
6 Meptal health professional, eg Psychiatrist, psychiatric nurse, counselor, | w_ Visits GHCMHP
social worker
7 Health post / health extension worker w=__ Visits GHCHEW
8 Other (specify) w=__ Visits GHCOTH
Total number of visits = Visits GHCTOT
763 What treatment were you given? (describe) BEN1
764 Did you take the treatment as advised? [0] No [1] Yes ADHE
765 How much did [831] help you? HSBEN

[0] Did not help at all [1] Helped a bit

[2] Helped a lot
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Section 8. perceptions
8.1. Perceived access to care at the nearest health facility (accessibility)

801 | Distance to health facility is: DIST
[1] long [2] Moderate [3] Short

802 | Travel time to health facility is: TRAVEL
1] long [2] Moderate [3] Short)

803 | Transport to health facility is: TRAN
[1] Difficult [2] Moderately difficult [3] Not at all difficult

804 | Opening hours at health facility is: HOUR
[1] Not suitable [2] Moderately suitable [3] Suitable)

805 | Doctors’/midwives’ availability in the work place: DOCT
[1] Not available [2] Moderately available [3] Available)

806 | How would you express the level of fear about forthcoming labor? FEAR
0 1] 2 3] 4 5 6 7] 8 9 10
0 0 OO0 0oooo 0000 0ooo 000 0000
10000

807 | What is you nearest healthcare facility? [1] Health post [2] health centre  [3] hospital HFNB

Section 9: Mental Distress

9.1. PHQ

will ask you how often you experienced the following problems over the last 2 weeks. Your response
could be often (2-6 days); several days (7-11 days); every day (12-14 days) depending on statements |
read.

Notat |[Several |Nearly |Every

all days half the | day

days
901 | Little interest or pleasure in doing things [1] [2] [3] [4]
902 | Feeling down, depressed, or hopeless [1] [2] [3] [4]
903 | Trouble falling or staying asleep, or sleeping too much [1] [2] [3] [4]
904 | Feeling tired or having little energy [1] [2] [3] [4]
905 | Poor appetite or overeating [1] [2] [3] [4]

906 | Feeling bad about yourself - or that you are a failure or have let yourself [1] [2] [3] [4]
or vour family down

907 | Trouble concentrating on things, such as reading the newspaper or [1] [2] [3] [4]
watching television

908 | Moving or speaking so slowly that other people could have noticed? Or [1] [2] [3] [4]
the opposite - being so fidgety or restless that you have been moving
around a lot more than usual

909 | Thoughts that you would be better off dead or of hurting yourself in some way [1] [2] [3] [4]

910 | ADD PHQ SCORE FORM 701-709. Total Score =+ + )
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9.2. Help seeking behavior for depression
926 | [IF TOTAL PHQ9 SCORE >5, ASK THE FOLLOWING] PREXST
As we discussed above, you feel some problems related to loss of interest in duties. How
long it is since you recognized the problem for the first time?
= _ weeks ago OR = Months OR = Years ago
927 | Did you seek assistance for this problem? CARE1
[1] YES [0] NO [9] DON’T KNOW
928 | How long after you first noticed these problems, did you first seek help for these CARE2
problems?
= __ Daysago w__ weeks ago w___ Months ago
929 | Who did you first seek help from when you sought help for the first time? CARE3
[1] Traditional healer/awaki/tenquai/birth attendant
[2] Holy water Church/mosque/Religious or spiritual advisor
[3] Health post (health extension worker)
[4] Health Centre/Hospital/Pharmacist
[5] Specialist hospital
930 | Did you adhere for the treatment prescribed? [0] Yes [1] No ADH
931 | Which of the above healthcare providers helped you best? BEN
9.3. WHODAS-12

The following items are about your health status in the last 30 days. | will read the statement about
your health for you to answer by saying "none", "mild moderate"”, "severe" or "extreme".
In the past 30 days how much difficulty did you have in...

None=0; Mild=1,; Moderate=2; Severe=3; Extreme=4
941 | Standing for long periods such as 30 minutes? 0 1 2 3 4 | FO1
942 | Taking care of your household responsibilities? 0 1 2 3 | 4 |FO2
943 | Learning a new task, for example learning how to get to a new 0 1 2 3 | 4 |FO3
944 | How much of a problem did you have joining in community 0 1 2 3 | 4 |FO4
activities (for example festivities, religious or other activities) in the
same way as anyone can?
945 | How much have you been emotionally affected by your health 0 1 2 3 | 4 |FO5
problem?
946 | Concentrating on doing something for ten minutes? 0 1 2 3 | 4 |FO6
947 | Walking a long distance such as a kilometer or equivalent? 0 1 2 3 | 4 |FO7
948 | Washing your whole body 0 1 2 3 | 4 |FO8
849 | Getting dressed 0 1 2 3 | 4 |FO9
950 | Dealing with people you do not know 0 1 2 3 | 4 |F10
951 | Maintaining friendship? 0 1 2 3 | 4 |F11
952 | Your day to day work? 0 1 2 3 | 4 |F12
Sum the above scores = Time Interview Ended: Hour: _ Minute:
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Section 10: Health Utilization Behavior
10.1: ANC Utilization

1001 | Did you see anyone for antenatal checkup during the current pregnancy? ANCDT
[0] No < Q806 [1] Yes
1002 | Where did you attend your first Antenatal Checkup (ANC) visit? ANCPL
[1] Home [2] Health Post [3] Health center
[4] Private Clinic [5] Hospital [66] Other
1003 | How many antenatal visits did you attend during this pregnancy? ANCQT
NO. OF TIMES = = [98] DON’T KNOW
d | What was your gestational age during the first ANC visit? = months GA1l
b | What was your gestational age during the second ANC visit? | = months GA2
C | What was your gestational age during the third ANC visit? = months GA3
d | What was your gestational age during the fourth ANC visit? = months GA4

10.2. Patient Healthcare Experiences in Outpatient setting (O-PAHC)
The following statements are about some things people say about medical care. Please listen to the statements
as | will be reading for you, keeping in mind the medical care you were receiving recently. If you have not
received care recently, think about what you would expect if you needed care today. We are interested in your

feelings,

good and bad, about the medial car you have received.

Your response can be Strongly Agree (SA); Agree (A); Uncertain (UC); Disagree (DA); Strongly Disagree

(SDA). Note: CIRCLE THE RESPONSES.
Strongly |Disagree |Agree | Strongly | CODE
Items Disagree Agree

1016 During this visit, nurses treat me with courtesy and [1] [2] | [3] [4] PHN1
respect

1017 During this visit, nurses listen to me carefully [1] [2] | [3] [4] PHN2

1018 During this visit, nurses explain things in a way | could [1] [2] | [3] [4] PHN3
understand

1019 During this visit, doctors/HO treat with courtesy and [1] [2] | [3] [4] PHD1
respect

1020 During this visit, doctors listened to me carefully [1] [2] | [3] [4] PHD2

1021 During this visit, doctors explained things in a way | [1] [2] | [3] [4] PHD3
could understand

1022 Outpatient department was clean [1] [21 | [3] [4] PHE1

1023 Bathrooms/latrines were clean (leave blank if not [1] [2] | [3] [4] PHE2
applicable)

1024 I had enough time to discuss my medical problem with the [1] [2] | [3] [4] PHC1
doctor/health officer or nurse

1025 Given information in an understandable way regarding [1] [2] | [3] [4] PHC2
symptoms or health problems

1026 Given information in an understandable way regarding [1] No [2] Yes PHC3
symptoms or health problems

1027 Did the health staff explain what medication was for? [1] No [2] Yes PHC4

1028 Did the health staff explain possible medication side
effects in a way you could understand? [1] No [2] Yes PHC5
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8.3. Birth preparedness

For your current delivery, did you do any of the following?

For your current delivery, had you accomplished any of the following practices?

1029 | Identified institution with 24 hour emergency services [1] YES | [0] NO BPPREP
1030 | Saved money for delivery [1] YES | [0] NO BPMON
1031 | Identified means of transportation [1] YES | [0] NO BPTRASP
1032 | Prepare delivery kits/materials like towels [1] YES | [0] NO BPKITS
INTERVIEWER VISITS
1 3
DATE
INTERVIEWER'S NAME
VISIT RESULT*
1 = Completed 2 = Household Absent 3 = Time and Date Set for
later
4 = House Not Found 5= Respondent lacks capacity due sickness 6 = Incomplete Interview
7 = Refused 8 = Other: (Specify):

NEXT VISIT: DATE

TIME
NAME DATE SIGNATURE
Field-edited by:
Keyed by:
To be filled by supervisors
Participant ID NO. QNo
Name of Health Post CNAME
Interviewer Name INTNAME
Interviewer ID INTID
Date of Interview DD/MM/YYYY CID
Time Interview Started DATE
Time Interview ended Hr: min Morning/afternoon TIME
Field Supervisor SUPID

Data collector’s opinion
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APPENDIX I: Baseline Questionnaire (Amharic Version)
PAOMEeP epC(QID): /[ [ | PIEN-M-C ATTT PMT

A14%4F hMP$IoT .....

MmMLP AVL: PIEN-M-C ATTT PMT A7A9ATF AMP+IT hdA L IC P+ P PH
Fact

h&d 1: P+NAFL 9/, B PEPT

MhFmA:- hHU NFF PAT Wit DPEPTF NG+ +AFL PP HFTTY 1&6A-M-C ATHTT
ATRARY P9 PATFA TFM: +MPEP «MPMLR ALPHDAT®)) NTAD: ARLE L PATT
NG+ AA+E PARPNE $La0.(F13PTY NTAT AHU AL [X] 9PART ALC/1S
RADNTR/Y +AGNF/ T

mPe AN MmMLP ALPMAI Code
101 | &P AYt 102 I 9aet/ | [] h15 NFF e repamum | AGE
+M5N+/F
102 | A7 PR OC 1§8A-M-C = [] h3®C N+ GA
YP T2 F A A7Y/H FNATNT/F
103 | @ AdcaNnt N LAFIC | [0] AP O [] AP & hamnaru/n DIS
+ATN+/F
£¢B pADHaYF MmEgD [1] PANF-go
PanGIC FoIC AANTFO-?

A= LY Pdh+ hpPe® 7% hAd PPPD NFd NLMPP AMPAL PFMPEPFF U2 NAP73HA]
P 904 j-::
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h&A 2: P+AF4L AP Ao/ 8

201 | e+mP+ A9m = PNAM
202 | p+mPe NANT (PANDE) NP = HNAM
203 | ALY PRR4NF NA NIP = PNA KEB
PN I GOT
204 | ACP@-AL ML MAF NN £Y8A
me? AP F AL N+HAN PILFENT: ¢nA
[0] AP [
[1] AA%E 9™ A s
205 | PACTHT Ao+ NCE emC (NA) | PCAR
206 | euhgeg NCL e (NA) = TCAR
207 | pFNA™NF PMG +RIR NTD (DAL-+ = TPLA
ACTHT @PF FHa°@- W) 11F)
208 | RACHP PhAN @M /NAAP AA = TEL
NAh &0 C
MNFOA:- N4 PHDLE NI PACN P
PTRADF HALP? 77 A Ny PTRAD-7
ANFPL] L
h&A 3: AmPAL ao/8
301 | amgangp INF AMACH 0P N1F G0} | fn / 4ot AGEM
1NC?
302 | eaNF Ui MARIT
[1] £AINF [2] Nt8C AL
[3] N&F P+APLT [4] N9°% P+APPF
[5] PA UIR INF AN¢ PTRHSC [6] £7NF 917 N T2NT 0T AN PARTEC
303 | heMFPTP?
[1] KC$20h ACHPY [2] AhAIRS [3] TCENFTT RELIG
[4] AN [9] AA = oo
304 | NG (NACP TPT12T 1D-?) ETHN
[1] 1 [2] AP [3] AT9¢- [4] AA =
305 | eFIRUCT Ui (PHIRUCT RLEP IO 10r)? EDUCM

[1] 9°%9° Ad+aachge
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[2] T97NNGT aR9& AFAAL 917 AReNG FIRUCT PATIR(ATRAAT ARAL+ FIRUCT
P+a4.)
[3] 15-45 h&d [4] 55-85 h&A
[5] 95-105 h&a [6] 115-125 h&A
[7] ACt&ht [8] &TAm
[9] parEan/P 891f [10] T@NFCH AT hHLP NAL
306 | her®P (NPTYF 1N, PRLTFENT MLIR LHPT P9, PAALNT ML) TPIETIMR?
[1] PN+ ACPNLT [2] OHALC/PFANT ¢ [3] ACH ARC/INCS
[4] Pe14 @RGP PRIV +bme [5] +90L [6] 19& OCCM
[7] hé A [8] ML+& [97] AA [£7A8] /=
/
307 | PNANFP 24 TR EID?
[1] Ne- A [2] ©H ARG/ PFANT ¢ [3] ACH hEC OCCH
[4] 108 [5] +T¢ [6] PARTeINT/P7A
At+E
[7] Ml t+& [97] AA [27A8] /= /
308 | e NANTP PFHIUCT £28 (PNANEP PHICUCT B8 TR1L7T 100-?) EDUCH
[1] 9°79° Ad+a94ge [2] PAGRENG F9RUCT TINNG aR9&
2FAA
[3] 15-45 h&d [4] 55-85 h&A
[5] 95-10F n&a [6] 115-125 h&A
[7] ACt&ht [8] &TAm™
[9] PanEan/p 89/ [10] @@h+CA AT hH.P NAL
309 | M$AA PNHAN NHF AT 102 /= / FAMS
310 | AYF Mg PACA MLIR PANA T4 AAPT? w / / MASA
311 | pahNN@ N AT N+ANT JC AT98C NYNT BZE PLNPT AN PF WELZR
PAPIEM-FA? [1] HP+E [2] a2hhAT [3] 74 FC PAD-
312 | ean, U1 (PN+ANP P/PMC/PYGaDF 7N, 97 PUA 10x?) INCOM
NONFPA: AIILIAPT Nt PPF INIAtFENL POL I A% ATNEG PSTF 7] LMPP::
A1) 2 /ADH KEC: P N, = ¢
AtPmi: PmC N, = NC
ARCH hEC: POt N, = NC
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NEA 4: NAMUNLR T TF1F
4.1. WAST (IPV)
NFT8C goYI° PUA TOPRLE/MEPL NFLTD AAE AAR 7Y AATPATITT A e ME.Io:

NALIT®  ACAP NNANTP JC NA+NTae 7H PAATMPTT heF+ hHU NHF

AMLSP FAL:

401 | hNANAFP JC NA+TNTA™ 1H F947 A& ST 92T PUA PATFICP FA? IPV1
[0] 219 F91C PAGR [1] Pt@AYT FoIC AA [2] Nmg®
TG AA

402 | NAMPAL NNANTP IC PAPT NHANP/TUNL P/ 1T F9F ARANC ACAPT 927 PUA | IPV2
PNERTPPFA?
[0] 29 A LAGRTPID [1] PtDAT PhenTPA [2] NMI® PR TPA

403 | NANTP ARCNPT AAETFTP PR LLCHHT ATANNN ATET £1ARFA? IPV3
[0] LALH Mé 1o [1] NH 1H Dé 10 [2] ™4 LR aemE PagNA
h2L2AGP
[3] Nt 1H T4 AL2LATR  [4] N&R.IP M4 hLLATD

404 | AT NNANTP IC NAPT NAANP/TIUNEP/ 1T TFIF I°F PUA 0% EATIPFA?
[0] FALH A% 19 4% [1] N TH oot 19 15 IPV4
[2] ANT 10 DLIP ARLAT® ATIAY PATFILA  [3] NH 1H PNITA
[4] UALH PNIGA

405 | NNANTP @LIR AAT PR+HAN ANAT IC PAPT RUNLP 17 F1F 927 PUA IPV5

PAIPFA?

[0] ALH 2% 19 75 [1] NH 1H % 19 175
[2] ANT 10 MLIR ARLAT® ATIAT PATFILA [3] Nt 1H PAITA

[4] LALH PAITA
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4.2. OSLO 3-item social support scale
P nN+tAT 3 MPEPTF L9990 NNL+HANPIR BT NICNTFP IC PAPTT MUNELP 917 R+

N+a@AN+ 2PTA:: ANAP ADPRPE NHAM-F TRCmPF PACNPT MUNSP Ui
PMAPANTIY LIPL My

412 | NYL®FP MmN PRCAN PUFE FICPHIT LNFPHT PN A N1 NPT A,

[1] @y9e [2] 1 @eg° 2 [3] h 3-5 [4] h5 NAL

OSS1

413 | AT APT ACAP N@LLCATFM 17C°F AL 907 PUA P itAPHS

P PAMAPT LANAPHFA;
[5] NMI™ Lenn1RAT A/ PAMNAT A [4] NAPM* BenTRATA/LNMTAT A

[3] ACTIME aoPY AATFAT® [2] N9 APAMMATTE 1] enCh APAMMAT IR

OSS2

414 | NNt P AC8F NNEATP TH ATH T91TF 9% PUA PAQ 10-;
[5] NMI® AL [4] A [3] $AA NLUPF9R C8F M9 TF
ATAAL [2] hng 10~ [1] Nmg® hng 1o

OSS3

4.3. MA@~ AL ALCH P7LT A oo TR PCVLOT AIMNTLPT AlkE €0

b (o LB AN ENUES)

NHU NFF NUATR AD- AR ALCH PLTFA e AIMMPF +MPAPA: NAHU
$mie PHMerT IMOET NAGT 6 LT OND AINTPT NPT ThAPA
NAIMPPT La9® FPATRA NTAT SaDAf::

AP | PA9R | OdAD
415 | 0p4-F 6 i @-0T ACHL AL hNE PA Vag°: Chh L1646 | 406 | Aavy

1L MmO.I° &NCO A ITGC D YN

416 N4t 6 @i O-NOT NPCN HooeP AL, (L PA Vaod®°: L1404 | Aaodhdh

L0 @LI® PANA 15T LCO INC?)
417 | ap4-t 6 méT @-OT NN+HAN aPhNAT AT QAN F+L: L1é | Los

hMATT@D W22 mEeagS hACT D %Rl (%730 a0k _Am.

2.

418  0A%T 6 T ONT PTAHNL  PCN ALT PPT M@ @BI° | L14 | L04 A h
419 | 0% 6 @it 0T OFEC @AT NHEMe AdaoOh171E | 14 | L04 AVI°

°n7eF AT ALt PO-PA-?

420 | MA$T 6 O O-OT PPCN OLETT OLHI° AL 1rH VA VARA VA A~ch
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421 | apd-t 6 méT ONT NACHPE NPCN ALFTF2: YUNFTF2 | 16| 406 | Aavh
MO A% MmO @ _mhhA _m2h A W9 (mOav® _m.n\

422 | 0A4T 6 MéT ONT hadd°P AL PPY hag LTI TAC | 214 | L0l A
423 | A4 6 méT @NT TAP 9T PTLAMCT O DLID 416 | L0 AL

1Nt MEFNL T ©LI° HACENLT La-FN?

424 | ap4-T 6 OéT OOT OVEA-TH TIC LI° KCL N L16 | LO0S A
a9 eAh e T 40N/ N D2

425 apdt 6 ot 0T NALEP 0 dotar (Né AT Phws) | &16 ) L06 | Aaed®

MP.90 Al aohlad hdbATFams NZ04 12+ INC?
426 | QA4 6 Ml MDA NNANLEFD IC +PNENM- PD-bA? AV RIAT4 A, oo

h&A 5: NARAhA Ao mmF (FAST)

2 4. v 8o @

1 MCa™h 1NCA  1MAne 1NCa$ 1 MCa™h 189m0 1 MCA™h
1a:-hnhn/h'£-h/tq‘_": me hid me?y n¢ [P AL ] mey
MA
501 | A8, a®mm* hBan4 AhN 6 APANP MLI™ NH.P NAL NPATF THE  BMMA? FAST1
[0] MDF AAG-9® & hgA6  [1] NOC 11215 hHEe NFT & h&d 6
[2] NP4 [3] NPATEY+ [4] NP
502 | AL @ a0t @-Np NARMA RRTPYF P+NA+DT 1IC ATNFON NPATF Lhe- | FAST2
+FLPA?
[0] A2E ATINFDA AA+TFICUIR [1] N®C 11HT hH.e N+F
[2] NP4 [3] NPATR Y+ [4] NP
503 | NAL@ 9Pt N NARMMTP o712+ NPNTF LHE dBNLF PANPTY ARNAg | FAST3
$CtPA?
[0] NAPMA 9PATPF PARAMT 24 PAGD [1] N®C 11HS hHL2 NFF
[2] NP4 [3] NPATRY+ [4] NP
504 | HOOE/MABE/ PMG NAD™ P AP M 478 PHAT ADAPPT ParPA? FAST4
[0] A2E N&R.9P [1] N®C 11HT hHe N+F
[2] NPD4 [3] NPATRY+ [4] NP
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N&A 6: Experience of Past Maternal Health Care Utilization and past obstetric

complications
6.1. PATHT PM.T A1AIAT AP+ AL

601 | PAUF ACIHT NUL®TP ANTHT 1HP 10-? GRAV
[1] PaREA®LP IH € 0-h h&d 7.3 [2] P25 1K [3] °37 1H:
[4] P45 18, [5] P54 1H: [6] P64 1H:
[7] P75 14 [8] P85 1t [9] P9Z 1HS NH.P NAL

602 | papgnA AEPT 1&A-M-C U1 NMS +29° N PpLan.mA e gocans. | ANCDP
AECID PO-PA?
[1] AP [0] PAG® & M PP . 605

603 | paogn A AEPT 1&A-M-C PI@ NFF LH PP AR-MA L a0 N+ ARCTPA? | ANCQP
Is___ 1H/

604 | PR AEPT 18A-MC PID ANHEM-T PP LaD-mA L Wt gocans. e/ | ANCPP
P+ INC?
[1] PATRE APAE N+ [2] M5 A [3] M5 mn.p
[4] P14 AALA [5] PATFA [66] AA (PTIAB) frs-mmmmmmmmemm /

605 | pangn/A ABPFT P INC PMAS.T? DCHIP
[1] nt [2] Mm& A [3] M5 mN.p
[4] P14 AALA [5] PATFA [66] AA (PTIAB) frs-mmmmmmmmemn /

606 | PRl ABPFT NDAS NBA NMT +2I° ALNPT AAEP PMT AFTA AL CIPA? | PNCDP
[1] AP7 [0] PATR = NEA 7

607 | pann /A ABPT NDAS NBA NTF 1H PRIL-DAL PMT DA AR CTIPA? PNCQ

= 1/
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N&A 7: PNT1-+PALS PANhI™T F2h (Obstetric and Medical History)
7.1. PLLT” PNJ- 1Pl U35 (Obstetric History)

701 | ALY NUR@F PA ABTP NV §FM? [ / PARIT
102 | ) FDF: o-CF mLI? PUIT PF AKITIFD- ATFF NI TH hTAD- LG A1+
L9%:: AANAHP 00, L%
a. | h5 mC NFF PUT &IN N7F 10 ANDCRPT Par$A? N+ 1h? /= / |MISCR
b.| 5 mC AT hH.P NAL PLP7 &FD N7F 1 ANDCRAPT Par$d? | MY FLR? /= [ |STILL
C.l NMAL 6AT PUTY I°F NTF LH AIDTRPT PO-PA? N+ 10?/=_  / | MORN1
d. | h+mAL h6 ARFF NFF PUY PUTY 9% NVF 11 HhAFNPF N+ 182 /= / | MORN2
ParPA?
e.| 6L h6 AT+ Ahh ATE 90t oY PU9Y @+ Ny 10 | MY R AR?/=__ / | MORTI
AIMIOPH POrPA?
703 | NOL T NMIR FIH/E, ABP ALY OLTM/P N 12 [ Qo SPAC

7.2. N$ LA™ PACIHT AT MA.L 1H P1N4$ PMT F91CF ( Past obstetric complications)

712 | n6&T PARMLA (NMIR FIA-T/AT AF) AF 1€A-M-C P10 NACTIHTD 9°070% P+hA+ hne | OCP
PMS FOCT 1N4? [1] AP [0] PAT® & mpd ¢ 714

713 ANhP PAOVLA AEPT (no.e=3 ) 7 ABPF 1&N-M-L i PYTID oANRE hifls « AP hding LF9°
«PAI®) NTIATF LADA[}-::
nNa9Ye” PLIP AREAN [1] AP [0]PA9™ BLEDP
P&t MEIR PAE ANNMT [1] AP [0] PA EDMAP
NH PA AL [1] AP [0] PAg™ BLURP
MIHEHE [1] AP [0] PA CONVP
N7y aoAE [1] AP [0]PA9™ UNCOP

714 | pAOAR AEPT AMMAL IO AL ALK NOAL IC +PLH P+NA+ NNE PMT FoIC OCD
1NC?
[1] AP [0] PAT® T m P ¢ 716

715 | PO ZAPT AEPT (NOLTR F1AYAT AS) AMAS. N N+AF PMT FoICTF PHEE 1N4?
nN&+g IR aREAN [1] AP [0]PA9™ BLEDD
MIHEHE [1] AP [0]PA9™ CONVD
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C | &Ny aeAY [1] AP [0] PAS® UNCOD
d | N12 A%% NAL PP om [1] AP [0]PA9™ PROLD
e | PAT1L, AR NIMA AT (N30 B4P) NAL [1]AP [0]eA9® PLACD
o He P
f | NOA.L 1H PaNAT @60 P PRUBT REA [1] AP [0] PAg® TEARD
an98+/tear
g | PATACT @Y N&AN NBA N12 AGF NAL PDA LS [1] AP [0] PAT® PROMP
aH70%
716 PADMLCA ABPT (NOLT F715-1/A% AF) NMAS. N6 AT FT - MITm-9° hne ey ePmg Fac | OCPN
AIMRPT INC?
[1] AP [0] PAF® & 70-h h&A 7.3
717 | hemntat ATRT NOAS. N3A NTLNA+ PMS FICT 0REE 1NGNPH?
a | NaqYey N&+§ £9° aogAn [1] AP [0] PAG BLEDA
bl NH PA AR [1]AP [0] PA9® BLURA
C| OIHEHE [1] AP [0] PAG CONVA
d | 04T mEI® PAB ANIM*F [1] AP [0] PA9™ SWOLA
e | n&+sd Fhat [1] AP [0] PAG® FEVA
f | nmye pmmm Az PAD- £AR [1] AP [0] PA9™ DISCHA
g | ¢-hY aeAT [1] AP [0] PAG® UNCOA
7.3. NAMPAA .5 U1 3 (Medical History)
731 | paog /A ABPY 1&A-M-C ALK NBIR 14T PATOF +A+M- FhAPD- PO-PA? HYPER
[1] A? [0] PAgD
732 | 2. NENERA DEIR NDAL T2NTLT PR MIT HACTAPT PO-PA? FISTL
[1]AP [0] PAG
b. NAUF NSGF P PNFICPT PSP PANC NS AANPT? [1]AP [0] eAg™ | DIAB
c. NAUF N9F P PAFICPT PHP PEAA T NAF AANPF?  [1]AP [0] A9 | RENL
d. NAUF N9F PR PAFICPT PEP PAN N F AANPEH? [1]AP [0] Ag® | CARD
e. AA(A9PAA RATRE NI €CHTE AT AL A OHT) WA (RB7A8) = | OTHR
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1.4 NAAVF ACTHT

741 | ALY PR OC 190 M-C 1PT? PACIHS 1R NOC w=/ GA

742 | pavgn, /A POC ANN PRNF 77 ODF 1NC? = 7/ | oC 9.g° LMP
/ /

743 | P .MASNT 7 AF LUPTA NAG EMNPA? = PY/ | ©C 99 | EDD
/ /

744 | PR+ ACSTHS P+d.AT 1NC? [0] AP [1] ¢ TICTH AALATIR INC & | WANT
TP ¢, 751

745 | PALF ACTHST NHLATD ASF 102 [0] AP [1] F7A T9HIPF ALAT INC (isstimey | TIME

75. DAL+ ACIHS JIC °+PPH PmMS F9CF (Complications during current

pregnancy)
751 | DAUF ACTHS P IC +£2H hMh+AT PMT FIICF @-Nd 0F+EE 1N$&NP?
a | hmyey L9 aRgAN [1] AP [0]PA9®> | BLEED1
b | P4t mEIR PAE ANN\M*T [1] AP [0]PA9™ | EDEMAL
C | NH PAARRSF [1] AP [0]fA9® | VISION1
d | myHgHs [1] AP [0]PA9® | CONV1
n&+q +nnt [1] AP [0]PA9™ | FEVER1

f | &hyaeat [1] AP [0]PA9™ | UNCONL1
g | htA@em N+AP RAN h&e+E PP L yange [1] AP [0]PA9™ | PAINL

h | @Y @mege her3e, AR NTUeY aREAN [1] AP [0] A9 | DISCH1

|| NMARNT 1H PR PaISMA Yarge [1] AP [0]eA9® | ITCHL

j | nng e gt [1] AP [0]fA9® | HEAD1
K | h&+§ pghge hag it [1] AP [0]PA9® | WEAKL
|| AA (R7A8) = [1] AP [0]PA9™ |OTHS
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7.6. NAUF+ ACIHS IC A+PLPH PM.S FaCT PUNIT AC8F NATL AT U1

761 | [hAL A+men-+ hAL-# ACTHT IC AFLPH FICFFT51 (a- 1) NLINAADL AP hit
P hti+73 mEP mLb:
AAL A+MPERT T4 AOG 4, AT TF AR1FD TR YhoRG (AGRAA:- BNAL Agee: | APV
APAEI UN IR MH+) AThZD- PO-$A?  [0] AP [1]
he T h&A S

162 | NAUF ACTHT @PF AAIMPPTF P T FIC5 5:/19:]"'\"‘"15*"* «00»
[1] PATRL APAE/3LE/HAD LY WY 1H ATINZPA? w1 GHTBA
[2] PNUA YNIR/APE/MILLT NTF 1H ATINLPA? = 14 GHTHP
[3] 8N4/ NHACNEPI/AALE/H LT FP MLIR AT AP = 1K GHREL
L VA
[4] m& RA (P M. k. N)T MY TH ATINZPA? w1 GHHP
[5] m& MNP/ PATFA/ NEAALHE PATFAY AT 1H = 1K GHHC
RTINLPA?
[66] AA (27A8) = =__ 18 OTHR

763 | AA&tY P48.NF N& ¢ MEID AM- [N762 NADA(+T] P+AA PLE8PT PHEFMm- YM-? BEN1

(N1 PAD-Y €C NF IF/L):

764 | pEAR4.FT Un9RT U ATRFHHAT TNC O+N AT [0] AP [1] | ADHE
hE PAGR

765 | 1&A-M-C P1PT hd% 1H EIPC NUAPI® Y HAPTP PUNIRT $MCPFT ACHD- | APPL

PO-PA?

[0] he
LRG:

[1] AP = N°19°F NFF LH? = MCPT  P+ALH ML hAA 005

N A 8: Perceived access to care at the nearest health facility (accessibility)

801 | NACAP ANTLPT NNTP ANN NARLNPP ML TM7Ta: PMT +£9° &0 PA® (et | DIST
go7 PUA 1M-?
[1] & [2] a®hhAF [3] #CN

802 | NAPLNPP ML M@ PMT +2I° ATRL/N 92 PUA NSF LOALNPFA? TRAV
[1] NH A%F [2] a°hhAF [3] +7A

803 | NAPLNPP ME MITM PMG +RI° ATRL/N P4 TIN7CH ATAIeT PO TH 02AP | TRAN
goy PUA TO-?
[1] NM9® ANFIL [2] AOVFIZ [3] AeATFeICT

168




804 | NAPLNPP PAUITM PMT +RI° PTANLFNT NYF AATET 07 PUA TR 1-? HOUR
[1] I°F A2 LATR [2] ahhAT [3] NMJ™ 9ok
805 | NACAP ANTLPT AT MLIR APAL 1CATF NHELAFNF AT hd NFFo- 295842 | DOCT
[1] A&7 g™ [2] AAR AAR ARTTFIP [3] LALH 275k
806 | AU-T NAPMER DAL/ APAMNT 97 PUA &CY /61T LATPFA? FEAR
0 1] 2 3] 4 5 6 7] 8 9 | 10
kﬁ go  mge AINHE ammyg he+g n 9° he+sg
IN+E
807 | N®CNt P77 @ PMG tRID HgP [1] M5 A [2] mS MNP [3] PATF4) HFNB

h&4 9: PHQ-9 and WHODAS12

LKif G<Kf dU”Z%F Y2=I NFF AU - APL1818Fm +Oac ANTF 5% ++0[-) A”A’u” AOAp-+KG<::

901 | NA4&F U-AF ATRTFF @-N® PAAT HAAT +IINCPT ATINTDT (ATPALT) PAPF +IARYT PHQ1
AT PUA ¢ dTA NG
[0] NEe-9? [1] h7 ¢5F Pir) [2] 7 #5F NAL [3] h9PA 74 NP+
902 | NA4T AT AR FT -NM PADN4FF PADRNT ML IR +N4 PaRh/M N  ATRY PUA $7
2AMP INC; PHQZ
[0] N56-92 [1] h7 ¢5% Pir) [2] h7 #5F NAL [3] h92A 784 NPes
NAS&F AT ATRTFF O-ND ATRY PUA 7 ATPAE RADNLEDP e MLIR NLT) do+EH
903 | 1220t mEI® AIPAR APNHNPT £FI4 INC; PHQ3
[0] NEe-9° [1] h7 ¢4 Pir) [2] 7 #5F NAL [3] h9°A 74 NP+
904 | NA4TF UAT ARYFF @-Nm ATRT PUA 7 PENID MLI PASIR a9y Nt RATHPT INC;
[0] N156-97 [1] A7 #5F Pir) [2] h7 #5F NAL [3] h92A 24 NP PHQ4
905 | NA4F UAT ATRYFF @-Nm ATRT PUA 7 PIPIN &ANTP NHATRLM NAL BLIPC DLID
YANPF INC; PHQS
[0] NEe-9° [1] h7 ¢4 Pir) [2] 7 #5F NAL [3] h9°A 74 NP+
906 | NA4T UAT ARYFT @D ATRY PUA 71 NPT PARMAT MLIR PJ PATID PARAT M LGP
GO B DAY AAHEAUANEL PAL P94 NTF +ATRRPE INC; PHQ6
[0] N56-92 [1] h7 ¢5% Pir) [2] h7 #5F NAL [3] h92A 784 NPes
907 | NA&F U-AT ATRTFE @-ND ATY PUA 7 NTUAGT Né- AR YANPT AANAN/AN PTIAT
FC (APRAA: NAPT IC APO+ Tl Am$ MBAR M) ANFICPF INC; PHQ7
[0] N&e-9° [1] h7 ¢5% Lir) [2] 7 #5F NAL [3] h9PA 74 NP+
908 | NA4&TF UATF AR FF @-Nm AR PUA 7 AART NPT ANNT,F0& &40 NATRNSAP
@L9° NT99CP NMI® N NAD, mege PHQ8
Nth$eim LI 9% APFPHT A18 Nk ACE TOADM MLIR ADSIE AANTHLTA PIm, INC;
[0] N&e-9° [1] h7 ¢5F Pir) [2] 7 #5F NAL [3] h9°A 74 NP+
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909

NAST UAT APIFF @D NPT RAAA NAD ANND DLIR NPT NPT a277L A8

PHQ9

ANN@. 1NC;
[0] NF6-97 [1] 7 ¢5F Pirh [2] 7 5% NAL  [3] h9PA 784 NPes
910 +mMPPM AMPE &M /N9 AL, 1 MLI™ hHP NAL hdao/m. ML ALh*/ ICh Z4AC II PHQT
MhFmA: PPHQ-9 L£92L @-m Fh5 NFF Ut = hEA 9.3 -
PPHQ-9 .£92L @-m+ 10 A5 NH.P NAL NPT +MPLP PMT A1AIAT A1 E LT T
a/ 8 e AMFm-::
9.2. Help-Seeking for Antenatal Depression
926 | NAL N+L21M APMEL& P+MAY N L AL &AYF PO TRANTTF AT8A PARARFA:: PEXT
2UTY FoIC AaEaR/ P 1H NNP NATHPAT 92T PUA 1H 1M-?
0 A9 AhNN, meg™ 1 mC AhNN, mege ] oo
AhNN,
927 | hpPe @M 926 A+MPAD- F9IC PANICT ACEF ATI T+ TPhLM- 1NC? CAR
[1] AP [0] PA9® = F0-h h&A 9.3
928 | 2UT FoIC AMEML L 1H NATPA N3A NTPY PUA 1H OND PARTRT OC8F ATH T+ CAR2
qon4.?
O 5+ AhNN, 0 A9R%F Ahnn, mege [ @C AhNN,
929 | AF914. aO&F A4 AT TE P N+AT PUATRT ATAIAF ABLPTF NTF | N7 14
1H ATNZM- INC? PRI NATNZFD- 00> £94:: ATIRLPA?
[1] NUA® (ATPAA: ATRL APABE MILLE APH)Y N 1H = 1 TRAD
ATRLPA?
[2] MEMPFP (PAA: BNAL YLMPFP 9oNC)T NTF L w_ b RELG
ATRLPA?
[3] M5 NARMS RANETAT NAT™PY AT 1H ATINZPA? =_ I HEW
[4] HOPGP (ATPAA: MG MNP PNTHA I4&CMANT)T NI 1H w1 MOD
ATRLPA?
AA (277A8) = w_ b OTH
930 | pEan4. AT Uh9eq UA ATRFHHART INC PN F+AT? [0] AP [1] & | ADH
PAGR
931 | ACR&ETY P48.NT N&E MEIR AM- [N929 PARA(RT] PHAA P8 PT PHE M- M-? BEN

(hATIL680F 77 PAD-F DL A F 961 4):: IP39P A2&FY Frirh YhFPT hiA

«00»» 9% &)
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9.3. WHODAS-12
2U ®MLE APF NMT ANA PNTPF NATLFLFM FoC BIPTA: PMS ANA NA NAZF mLge
Ui AT ARG MLIR ALEIR 1H PSR PMT FICTT 8T PARICC MEIR PARL N
mF+mA: A8 IR NA®Mm AT AR IC P+I9F FaCTT BPTA: $A-OCMESRT A RAN
GAT PMT FIACTFPT A18.PNN ALAIAU:  PPEPET NMAf- PA%FF 30 57
APNFmrr LU%::

941 | NA&F 30 #5F @ND PMSPHY AMPAL U1 AL+ LAPHEFA? ALL
1 1INMmAdb M/ M 1mcZ 21 ahhAF 11ehé4 [E1
PPEPEY NTAr: AIHY S5 PFIC LLEPTF L ar::
| | | | >
g FAC A =[1] A1+ FaC=[2] @hhAT FaC=[3] h&+§ Fac=[4] Nmo® h&+§ Fc = [5]
NALA XN ACHLOMN ALY A O0OCr2 ADT DA O FRar®t "NCrD

942 | ZH9™ AA 1LH AP& 9™ 9o PUA LF9CPF INC? ATRPAA (11 | [2] | 3] | [4]1 |[5] |STAND

943 | et AP YALTTFT AR @mT 9o PUA LFICPT 1] | [2] | 3] | [4]1|[5] | RESP

944 | Kh8.N 11C MLI™ ¢ AT BFI4 INC? (ATPAA 11| [21 | 31 | [41|[5] [LEARN
DErA N T NAICTDEB N/ 00DNO A b rnchhdDT M\

945 | NMUNER ATPNPN DND (ATPAA:- GTOF NGAT 1] | 2] | [3] | [4] | 3] |SOCIAL
OANT AAT 20T A MmUY Al 27220 A Am A

946 | PCAP PMuT TIC 927 PUA DT FPH AL +RAT [11 | [2]1 | 31 | [41 |51 | EMOT

NA4+ 30 5+ e N+ATT ALLCT 97 PUA £FaCPF INC?

947 | NNGF Ne- AL UANPY Anet 10 (A0 84d) PUA |([1] | [2] [[B]|[41|[5] | CONC
mANAN PRI HNCD

948 | ZHI PA CF ATRAH 907 PUA £F74- 1NC? 9°AA P4 ([1] | [2] | [3] [ [41][5] | WALK
AAT 0378 (10 . TFC)

949 | AMYFPT A F MmN T PUA LFICPF INC? [11|[2] |[8]|[4]1|[5] | SHOW

950 | ANAPTT a®ANN o7 PUA £FCPF INC? [11][2] |[3]|[4]1|[5] | DRESS

951 | hamPM.&PFM. APT JIC +INNT 8L AoL AF™ 97 [1]1[[2] | [31|[41|[5]| DEAL
PUA £FICPTF INC?

952 | N3 LA 1T A0 PF 9 PUA RFICPF INC? [11][2] |[3]|[4]1|[5] |[FRIEND
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953

LUA £FICPT INC?

POAT +0AT NPT ML FPRUCTPY Amhsmy o7 ([1]1 | [2] | [B] | [4]1|[5]

DAILY

954

NAMPAL AIHU TICTF NULOFTP mAP AP+ 907 pua ([1]1 | [2]1 | [B] | [41|[5]

INTERF

h&A 10: Health Utilization Behavior
10.1: ANC Utilization
P N+AT MPEPF PP L AR MA L (NAPM-ALP NLT) PMT ATAINT AMPPTOPT

2aeANFA: MPRPET ATNAPT NHAMT AT EhTF ATST BIRL (M

1001

ARUF PACSTHS PPEAD-MA L JoCaDL RECTID- PO-$A? [1] AP [2] PAGE &

n&d 10.3

ANCDT

1002

POREAD/ P PHLAD MA & JPLADL. PLLTFF OF INC?
[1] mS nA [2] m& MNP
[3] P74 AALA [4] UhTFHA A Y — /

ANCPL

1003

NHU PACTHT @&+ NTT 1H APLAC-MA L I°CAP4 ML MT +RI° LLPA? =
/ 10/

ANCQT

paREan/p P LaR-mA L JCARL ALLECT PN OC T§N-
m-C 1N&?

GAl

PUATE PREMR-MA L oL ALECT PAYT OC 1&N-M-C | = m™C
N&?

GA2

PWN+E PP aD.mA & goCans. A PRCTH PATTF BC 1&N-M-C | = P mC
1N4-?

GA3

Phétd PPEOR-MAL PCAL APECTH PAYT OC 18N-M-C | = P mC
1N&?

GA4
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10.2. Patient Healthcare Experiences in Outpatient setting (O-PAHC)
P NtA+ MPRPT PMS 2T PMT ATATIANT AAMTT BAPANFA: M PRPERT

ATNAPE DALY N PHAMPTY PATETF PMS 14T APNFO NMID AANTagnE
RANT@GRE  KAMEALREI AMI™  ANMIMAU  NTAT  ADPEPE  dOAAYT
AATDAT TP LoAG-AT::

DE M5 1290 ARNTPT 148, 147 AP [ Nhé | Ae
A

1016 | APAE 1CAEST ANIRE NATNMNS NANNCT AN+TILPFA? [381 | [2] | [1] | PHN1

1017 | APAE 1CAEST ANIE NP ISR ABTPAPFA? [381 | [2] | [1] | PHN2

1018 | APAE 1CATFT MNLIPE 17CFT AGRLEY $AA NPT A7 8 381 | [2] | [1] | PHN3
ANLE+PFA?

1019 | APAE 1CATT ANIE NACTHT 1H PTLNAE FICTT ATIDP 381 | [2] | [1] | PHD1
T RAFD-?

1020 | APAE 1CATFT MLIPE NIRCARE OFPF AFNTPE 1971 £AMA? 381 | [2] | [1] | PHD2

1021 | NM.§ +&a™> @-NM PACTHS 1H TOICFT ATRAPE Pag PAT A 381 | [2] | [1] | PHD3
mALPPF LI N7

1022 | pang P PP L-aD-MA L JRLADLG PADPAE AEAT T0-UT N 1O 381 | [2] | [1] | PHEL

1023 | pyanam 13,56 JRANSE NPAN ARL8F NTRFAD- A7 L 381 | [2] | [1] | PHE2
+1ARAP FA?

1024 | em.q +2a™ A%+ NG PARFMN.P NEAE TRYU TFO-? 381 | [2] | [1] | PHC1

1025 | AR ARE FOCPTT AGRIIIC NE L AP M- PEIPMA? [31 | [21 | [1] | PHC2

1026 | pyanae F14q JRANPE ACNP NPAN ARL8F N FAT aOF7 L [381 | [2] | [1] | PHC3
+IARAPFA?

1027 | PM.G +R9° Wt+EE Y1+ ATPT ATLFHH TARD-AP F-A? [381 | [2] | [1] | PHC4

1028 | PM.G +RID WtBF PADL Yk PR FACTT 708 NV a1 & 381 | [2] | [1] | PHCS

ANCE+P FA?
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10.3. Birth preparedness

ADAL 1H PO N+ATT 10T AHIE+PA?

1029 | 24 AT A7A%AT PAAM POR MASNTT PMG +HgD [1] AP [0] BPPR
AL+PA? eAT™
1030 | AMAL 1H URTRT PARLPY 77HN $HNPA? [1] AP [0] BPSAV
PAgD
1031 | ADAL ML MG +RI° AL /N PR3 H HE, AR+PA? | [1] AP [0] BPTRN
PAgD
1032 | AmA.L PR PNLAT 11T ATREM METE T6-U (LD [1] AP [0] BPKIT
AHIB+PA? eAT
A®/B ANAND, NTF
+% Pao ML ¢ MM+
AOCDMPS panB-an/ P [1] +Mmaska
[2] AA+MTeeI® FIRRTLT Nende
a>-h g
$MR PPMC 7@ @AYt ............
AMMPeP FA+E [1] +med
[2] AA+MTePI® FIRRTLT Ned
a>-h g
$MR PPMC 7@ @NSYF............
AMMPeP AN+T [1] +mS5La
[2]1 hA+MmTed FIPRY LY
q-n-.hé Nep4
PMR PPMC 7@ @NYt............
Pan/BE ANAN, (PMPE) +.¢. | @ IDINT
mMmeP P+hYent 7 @ $7 mC q go DATIN
Pa/E ANAMN AN+ PPF -
panZs ANAN, (PMPE):- N9 4CT $7
NAL +&Mm PaqqrA
PanAN +EMME + b, @ ooy
PADAR W MM n9° @ 4L @ $7 @
NAMPAL PADM L& APAAL
[5] A& NMI° Nree  [4] NMIR N SR oPE
PADAR +&MMZ ANE+PPF | [3] NP NP [2] A IN, NFF PLPY APAQ N
[1] NMI® A IN NFF  [0] AE? NMI® ham N, NFF
@I°NT Pt Nepede
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Appendix J: Follow up Questionnaire (English Version)

PAOMEP &L (QID): /[ / [ Questionnaire for postnatal
women .....

Questionnaire for postnatal women ....

Section I. Introduction

Eligibility Criteria

101 | Is the mother alive [1] Yes [0] No LIVE
102 | How long is since your delivery? weeks (appoint if | BWEK
<4wks)
103 | If the mother is not alive what was the cause of her death? MMR
[1] something related to labour
[2] accident (ex car)
[3] other disease (ex cancer)
[4] other
Section Il. Participant personal Information
201 | Particiaptn Name: PNAM
202 | Husband’s Name: HNAM
203 | Kebele Got ADDR
204 | ANC card Number: PCARD
205 | Medical registration number: TCAR
206 | Name of institution of delivery (write “home” if at | INSD
home)
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Section I11: Healthcar Utilization and Pregnancy Outcome

3.1. Pregnancy Outcome
301 | When did you deliver? date month Year BDATE
302 | How was your health after birth?
0 1 2 3 4 5 6 7 9 10| | POT2
V.Good Good undecided bad Very bad
303 | Is the child born alive? [1] Yes [0] No OUTPT
304 | Sex of the Child? [1] Male [2] Female SEX
If twins, state their sexes
305 | How long was it since you delver until you initiate breastfeeding? hours BFINT
306 | Are you currently breastfeeding your child [1] Yes [0] No BFCO
307 | Have you ever fed your child other than breast (sugar, cowmilk, butter, etc)? BFEXC
[1] Yes [0] No
308 | If “Yes” for Q307, how old was the child when you initiate food other than milk? EXCD
Ans: wekks
Note: Ask the following questions if and only if the participaant’s answer for Q303 is “No”.
Otherwise skip to next section
311 | When did this pregnancy loss occur? ABSTIL
[1] before 71" month of gestation
[2] after 7t month of gestation
[3] at 9™ month of gestation (during labor)
[4] after live birth at term
[5] about one moth after live birth
312 | What was the cause of pregnancy loss? REAB
[1] Accident [2] medical advice
[3] My or Family Decision [4] other
313 | Who helped you during pregnhancy loss?
[1] healthcare worker [2] traditional healer
[3] Traditonal birth attendant [4] nobody [5] other
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Delivery Care Utilization

314 | Where did you deliver? DCU04
[1] Home < Sec 1.3 [2] ] Health post [3] Health center
[4] Hospital [6] other
315 | If your delivery was at health institution (health post, health center or hospital), how you DCU05
preferred it?
[3] Referral [2] Delayed labor [1] Already planned
316 | Delivery type: [1] Normal [3] CS [2] Instrumental DCU06
317 | Who assisted your delivery? DCU07
[1] Doctor [2] Nurse/ Midwife/HO
[3] HEW [4] Family/Relative [5] Self
318 | How much did [person in [317] help you? DCU08
[0] Did not help at all [1] Helped a bit [2] Helped a lot
319 | Overall, how satisfied were you with the delivery service you received? DCU09
[0] Not satisfied at all [1] Somewnhat satisfied [2] Satisfied a lot
3.3. Postnatal Care Utilization
320 | After you gave birth, did someone check on your health? PCU23
[1] YES [OJ]NO = 1.4
321 | How many postnatal care visits did you attend after delivery of the current baby? QPNC
@ Visits
322 | Who did you attend the first postnatal care visit for the current baby? PCU25
[1] Health post [2] Private Clinic [3] Health center
[4] Hospital [5] Home

Section 4: Obstetric Complications
4.1. Complications 1- week prior to labor and delivery

What problems did you experience? PUT [X] IN PARENTHESIS FOR PROMPT RESPONSES.

THEN, ASK WHETHER SHE EXPERIENCED THE REMAINING COMPLICATIONS.
401.1 | Swollen Hands/Face [1] YES [0] NO EDEMAZ2
401.2 | Blurred Vision [1] YES [0] NO VISION2
401.3 | Severe Abdominal Pain [1] YES [0] NO PAIN2
401.4 | Discharge with unusual odor [1] YES [0] NO DISCH2
401.5 | Pain during urination [1] YES [0] NO ITCH2
401.6 | Severe Headache [1] YES [0] NO HEAD?2
401.7 | Severe weakness [1] YES [0] NO WEAK?2
401.8 | Other (Specify) [1] YES [0] NO Oth2
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4.2. Help-seeking for complications 1-2 weeks prior to delivery

ADV

421 | Did you ever seek any help (traditional or modern) for these problems?
[0] No= 3.4 [1] Yes
Which of the following health care providers did you visit for your Visited during
422 | current pregnancy complications? Please tell me the number of visits if | Pregnancy? Code
any, for each of health care providers. Record “00” for none. How many times?
Record “0” for “NONE”.

a. | Traditional birth Attendant/Relative/Friend = Visits GHCTRAD
b. | Traditional Healer /Tankway w»__ Visits GHCTANQ
c. | Religious persons »__ Visits
d. | Health post/ health extension worker = Visits GHCHEW
e. Health Officer/Nurse/Midwife/ Pharmacist/doctor w=__ Visits GHCHO

Total number of visits = Visits GHCTOT
423 | What treatment were you given? (describe) HSTRE
424 | Overall, how satisfied were you with the treatment you received? HSSTF

[0] Not satisfied at all [1] Somewhat satisfied

[2] Satisfied a lot

4.3. Complications during labor and delivery

432 During labor and birth, did you experience any serious health problems related to birth?

[1] YES [0] NO #Sec 3.2

What problems did you experience? PUT [X] IN PARENTHESIS FOR PROMPT RESPONSES.

THEN, ASK WHETHER SHE EXPERIENCED THE REMAINING COMPLICATIONS.
432.1 Severe Bleeding [1] YES [0] NO BLEED?2
432.2 Severe Headache [1] YES [0] NO HEAD?2
432.3 Convulsions [1] YES [0] NO CONV2
432.4 High Fever [1] YES [0] NO FEVER2
4325 Loss of Consciousness [1] YES [0] NO UNCON2
432.6 Labor Lasting >12 Hours [1] YES [0] NO PROL
432.7 Placenta not delivered 30 minutes after baby [1] YES [0] NO PLACEN
432.8 Tear/Episiotomy [1] YES [0] NO TEAR
432.9 Premature rupture of membrane [1] YES [0] NO PROM
432.10 | Other (Specify) [1] YES [0] NO
432.11 | How was your health during delivery of this child? EXP2

0 1 2 3 4 5 6 7 8 9 10
Very good good undecided bad Very bad
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4.4. Help-seeking for complications during delivery

441 Did you ever seek any help (traditional or modern) for these delivery complications? ADVD
[0] No= 3.4 [1] Yes
Which of the following health care providers did you visit for
442 | your current pregnancy complications? Please tell me the number How many times? Code
of visits if any, for each of health care providers. Record “00” for | Record “0” for “NONE”.
none.
a. | Traditional birth Attendant/Relative/Friend = Visits GHCTRAD
b. | Traditional Healer /Tankway = Visits GHCTANQ
c. | Religious persons = Visits
d. | Health post/ health extension worker w=__ Visits GHCHEW
e. Health Officer/Nurse/Midwife/ Pharmacist/doctor w__ Visits GHCHO
Total number of visits = Visits GHCTOT
443 What treatment were you given? (describe) HSTRE
444 Overall, how satisfied were you with the treatment you received? HSSTF
[0] Not satisfied at all [1] Somewhat satisfied [2] Satisfied a lot

4.5. Postpartum complications

451 During the 2 days after the birth of your child, did you experience any serious health | OC73

problems related to the birth?

[1] YES [0] NO @=Sec 3.4

451.1 | Severe Bleeding [1] YES [0] NO BLEED3
451.2 | Blurred Vision [1] YES [0] NO VISION3
451.3 | Convulsions [1] YES [0] NO CONVUL3
451.4 | Swollen Hands/Face [1] YES [0] NO EDEMA3
4515 | High Fever [1] YES [0] NO FEVER3
451.6 | Malodorous Vaginal Discharge [1] YES [0] NO DISCH3
451.7 | Loss Of Consciousness [1] YES [0] NO UNCON3
451.8 | Severe Headache [1] YES [0] NO HEAD3
451.9 | Pain during urination [1] YES [0] NO ITCH3
451.10 | Severe weakness [1] YES [0] NO WEAK3
451.11 | Difficulty of breathing [1] YES [0] NO BRIZ3
451.12 | Severe abdomenal pain [1] YES [0] NO PAIN3
451.13 | Other (Specify) [1] YES [0] NO
451.14 | How was your health within seven days after birth of your child? EXP3
0 1 2 3 4 5 6 7 8 9 10
Very good good undecided bad Very bad

179



Help-seeking for complications at postpartum

461 Did you ever seek any help (traditional or modern) for these delivery complications? ADVA
[0] No= 3.4 [1] Yes
Which of the following health care providers did you visit for
462 | your current pregnancy complications? Please tell me the number How many times? Code
of visits if any, for each of health care providers. Record “00” for | Record “0” for “NONE”.
none.
a. | Traditional birth Attendant/Relative/Friend = Visits GHCTRAD
b. | Traditional Healer /Tankway = Visits GHCTANQ
c. | Religious persons = Visits
d. | Health post/ health extension worker w=__ Visits GHCHEW
e. Health Officer/Nurse/Midwife/ Pharmacist/doctor w__ Visits GHCHO
Total number of visits = Visits GHCTOT
463 Which service provicer helped you most? HSTRE
464 Did you attend the treatment as prescribed? [1] No [0] Yes HSSTF

4.7. Neonatal complications

353 During the 7 days after the birth, did the child experience any of the following health problems?
a. | Difficulty or Fast Breathing [1] YES | [0] NO BRIZ4
b. | Yellow Skin/Eye Color (Jaundice) [1] YES | [0] NO JAUND
c. | Poor Sucking or Feeding [1] YES | [0] NO SUCK
d. | Pus, Bleeding, around Umbilical Cord [1] YES | [0] NO PUS
e. | Skin Lesions Or Blisters [1] YES | [0] NO BLIST
f. | Convulsions/Spasms/Rigidity [1] YES | [0] NO CONV4
g. | Lethargy/Unconsciousness [1] YES | [0] NO LETH
h. | Red or Swollen Eyes With Pus [1] YES | [0] NO RED
i. | Any physical impairement [1] YES | [0] NO POT3
j- | Any physician diagnosed illness [1] YES | [0] NO POT4
k. | Other (Specify) [1] YES [ [0]NO
4.8. Help-seeking for neonatal complications
481 Did you ever seek any help (traditional or modern) for these delivery complications? ADVA
[0] No= 3.4 [1] Yes
Which of the following health care providers did you visit for
482 | your current pregnancy complications? Please tell me the number How many times? Code
of visits if any, for each of health care providers. Record “00” for | Record “0” for “NONE”.
none.
a. | Traditional birth Attendant/Relative/Friend w=__ Visits GHCTRAD
b. | Traditional Healer /Tankway w=__ Visits GHCTANQ
c. | Religious persons w»___ Visits
d. | Health post/ health extension worker w»__ Visits GHCHEW
e. | Health Officer/Nurse/Midwife/ Pharmacist/doctor w=__ Visits GHCHO
Total number of visits = Visits GHCTOT
484 Did you attend the treatment as prescribed? [1] No [0] Yes HSSTF
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Secti

on 5: Depression and Functioning

5.1. PHQ
I will ask you how often you experienced the following problems over the last 2 weeks. Your response
could be often (2-6 days); several days (7-11 days); every day (12-14 days) depending on
statements | read.

Notat Several Nearlyhalf | Every
all days  fhedays day
501 | Little interest or pleasure in doing things [01 ] [1] [2] [3]
502 | Feeling down, depressed, or hopeless [01 ] [1] [2] [3]
503 | Trouble falling or staying asleep, or sleeping too much [01 ] [1] [2] [3]
504 | Feeling tired or having little energy [0] | [1] [2] [3]
505 | Poor appetite or overeating 011 [1] [2] [3]
506 | Feeling bad about yourself - or that you are a failure or have let 011 [1] [2] [3]
vourself or vour familv down
507 | Trouble concentrating on things, such as reading the newspaper or [0] ] [1] [2] [3]
watching television
508 | Moving or speaking so slowly that other people could have noticed? [0] ] [1] [2] [3]
Or the opposite - being so fidgety or restless that you have been
moving around a lot more than usual
509 | Thoughts that you would be better off dead or of hurting yourself in some [0] ] [1] [2] [3]
510 | ADD PHQ9 ITEMS FROM Q401-409. Score = =
(For office coding:)
520 | Have you ever used alcohol during your pregnancy of the current baby? ALCO
[0] No [1] Yes
521 | If you answere in Q520 was “yes”, how often? ALCOF
[1] once per two months  [2] monthly [3] twice per month
[4] weekly [5] twice per week [6] Daily
522 | How many units did you dring once you start drinking? units
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5.3. WHODAS-12
The following items are about your health status in the last 30 days. | will read the statement about

your health for you to answer by saying "none", "mild moderate", "severe" or "extreme".
In the past 30 days how much difficulty did you have in...

None=0; Mild=1; Moderate=2; Severe=3; Extreme=4
537 | Standing for long periods such as 30 minutes? 0l 1 2 3 4 | FO1
538 | Taking care of your household responsibilities? 0l 1 2 3 | 4 |FO2
539 | Learning a new task, for example learning how to get to a new 0l 1 2 3 | 4 |FO3
540 | How much of a problem did you have joining in community 0l 1 2 3 | 4 |FO4
activities (for example festivities, religious or other activities) in the
same way as anyone can?
541 | How much have you been emotionally affected by your health ol 1 2 3 | 4 |FO5
problem?
542 | Concentrating on doing something for ten minutes? 0l 1 2 3 | 4 |FO6
543 | Walking a long distance such as a kilometer or equivalent? 0l 1 2 3 | 4 |FO7
544 | Washing your whole body 0l 1 2 3 | 4 |FO8
545 | Getting dressed 0l 1 2 3 | 4 |FO9
546 | Dealing with people you do not know 0l 1 2 3 | 4 |F10
547 | Maintaining friendship? 0l 1 2 3 | 4 |F11
548 | Your day to day work? 0l 1 2 3 | 4 |F12
Sum the above scores = Time Interview Ended: Hour: _ Minute:
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INTERVIEWER VISITS

1 2 3
DATE
INTERVIEWER'S NAME
RESULT*
* RESULT CODES:
1 = Completed; 2 = Household Absent; 3 = Time and Date Set for later;
4 = Dwelling Not Found; 5 = Respondent severely sick; 6 = Incomplete Interview;
7 = Refused,; 8 = Other: (Specify):
NEXT VISIT: DATE
TIME
NAME DATE SIGNATURE
Field-edited by:
Office-edited by:
Keyed by:
To be filled by supervisors
Participant ID NO. QNo
Name of Health Post CNAME
Interviewer Name INTNAME
Interviewer ID INTID
Date of Interview DD/MM/YYYY CID
Time Interview Started DATE
Time Interview ended Hr : min Morning/afternoon TIME
Field Supervisor SUPID
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APPENDIX K: Follow up Questionnaire (Amharic Version)

oom@® #TC (QID): / /|

Phovamt AGPT PMS AN hnPPI°S ...
ATA 1@ o078

a0 4.CT
101 | ® aSTHPP NULO®T An? [1] A% LIVE
[0] PA-9° & @ee £TC 103
102 | h@AS. OFF A FF °A? = At h4 |6WEK

A7 0T NPT hoodayiie +0S0HF)

103 | ® ASTPP MWLOT hhh PI°ET N9°F 9°n3e1 INC? MMR

[1] hoAL/Mm9>T 2C 021 [2]
N&71HE hL) (9°AM: PavhG hL.)))

[3] NAA NTIF (9°AA: AN: MFACE Nt [4] AA

® AGTeP WLAT w7 NPA ATMmEP/E MNAT°F LR AL DIIT/ 0

neA 22 ¢tmfe M avlF

201 | PAmee nge = PNAM

202 | ¢tmed AT (PRS-, D90 | = HNAM

203 | AU-? POLGSNT #NA. D9° S| (AR ADDR

204 | PACTNS avhg+f ool £TC | = PCAR
(nA)

205 | NS MCE #TC (1A) = TCAR
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206

POAST MG F£9° @-0T h'1 | =
POASNT MG FEI° O9° (ot

ADAST <« 70T hAI°E APAE 0T
ADAST L99° <AL APAE 0> 0770
,6‘]6-)11

INSD

AEA 3: PMS AIANT AMP IS CACTHS @M1 (Health Care Utilization and

Pregnancy Outcomes)

3.1. PACTHS o-mT (Pregnancy Outcome)
301 | PAU-T7 V97 oo’ DNS? 7= oC>=__ 99 = BDAT
E
302 | hoA.L 1A AdhAUT? PAD7 CaLSPTT Vs W78 T SIN0-TA?
1o 2 3 4 5 6 7 8 9 10 POT2
N.7¢- T¢ ’T:-é;;‘;‘nﬁi aoPE; nMg° aoT6e
303 | ® v NVEOT TOASA? [1] A% OUTP
[0] Pag° = Ffe €. 311 T
304 | PVIT/S, LI IR ID? [1] @78 SEX
[2] (vt
a3 Wy PooFtDE P BN
305 | AaU-r V97 vt 1Tt PEovt hoAS hhvzk 492 0A 1NC? = BFINT
h 0%+ NpA
306 | AU-79° AV - ALMN: 1@-? [1] PA9° BFCO
[0] AL
307 | AV “1IE @9 T4 PP (PAYS @k: k0 aDCE oHt) ATma- | BFEX
PO PN? [0] ?Ag® C
[1] AL = 9°7 agyht 9°MN? = FODT
308 | AT P+ 307 ovANL AP W1 AV Ten21é 9N aoqml PCavdrt v'r/S. | EXCD

PO AFE APLA INC? = F A9 r
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I0@h: h311-313 Pt TLEPTF PoLmMPT TPE £TC 303 AL «PAT> AhhT
&1 ADLLOT@D 0L VT APHITD ASHT) NF Y0

311

A POLLD MLI° PV VEDT LALLM ovF INC?
[1] 15 7 OC ALIA@-

[2] h7 OC PACTHS 1LH (LA

[3] N95@w- oC (N9>T 1H) « T.¢. 314

[4] et htmAL NA AT OC anT = T.¢. 314
[5] MWea T himAL A7e OC N7IA = F.¢. 314

ABSTI

312

A0 OhkLma- N9°7 e INC?

[1] &7 (A2 J-0N) [2] Nhng® I°AC (9700 Am5 2
AN AUP7)

[3] 0éa/00HAN @A [33] AA =

REAB

313

A0 ALLLT CLA2T 07 INC?

[1] ?m.S QAgo-g [2] PAOVA hho®
[3] Hao&/PAI°E: APAL:

[4] 27179° ANLSHI® [5] AA =

PAAB

3.2. N@AL 1 PMS A1 amP 9™ (Delivery Care Utilization)

314

P+ NG POAST?

[1] 0k (Pe0Pie0F0N: oHt.) <  Sec 3.3 2] m& ha
[B] m.s M.

[4] UOTIA (5]
U R ——

DCU04

315

POAS T (MG +£9° O-0T (MG AT MG AL ®LI° VT IA) 1 A9°7
mq +€9*r avlm?

[1] 0L DAJ+L0T [2] 9°m: hae DAINC
(NAHIP/PLI® ao@:hiy DAYINC)

[3] 44.C DATUNY AR A LT I —

DCUO05

316

NMS +49° @O-0T POAS DT A8 INC POAST?

[1] no7o95 ¥ [2] AtEE Po007 AhAn,
L TG

[3] PoLAN av21lf Naomby® [4] nre +£ TS

RN LY I ——

DCUO06
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317 | PaU-'r7 V17 ALOAS 277 INC PLAPT? DCU07
[1] hh.g® [2] 1CO/APAE 1CH/MS aohdy
[3] ?m.S AhdE707 QAgo-@
[4] nAON/Haoe: [5] 9779° ANLST9°
DN R ——

318 | hAL (TfL £TC 317) NMNPO-AT APAEL CHAMPT ACST 9°7 LUA DCUO08
meav’ LAA?
[0] [ A78.L@9° 1&PEFA [1] 9°79° AAm+avi9®
[2] Pt@OT MPIFA [3] ve®t7 htléa-

319 | lamPAL hAL (TLE £TC 317) MNP-AT APASL P HAMP T ACSS DCU09
9°7 PUN Al FPAN?
[0] nmg® ZaFav- [1] eohhAF
[2] 9°79° AALNTI9°

3.3. hoAS A PASET PG A1MNINT WP 9> (Postnatal Care Ultilization)

320 | hoAS NIA MSL+HT AgvaoCaooC MLI° AELT ATIantN ®L MG +&9° PCU2
1LLPN? 3
[0] ?A9® = Sec. 4 [1] h?

321 | PAUT7 V17 hoAS 0A OFF 1 ALVL-OANE AT ®L MG &9 QPNC
LEPA? = yAis

322 | PaoBanl ¢ PLVL-ONE NTNT O INC £LLTT? PCU2
[1] mS A [2] P24 hA'Lh 5
[B8] mS M. ¢
[4] v 4 [5] 0k
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h&A 42 hoAL IC P12 PmS TICTS PASHT PmS 1MAT hmP+I°

(Obstetric Complications & ...)

4.1. hoA& +7 1-2 A $29° MA@ ?7Lh0E PmS T2CT (Complications

rior to labor and delivery)

WY 0FF ¢ THEHSGT hodL oAt 1-2 A% $L9° NA- AhhE £97F A Pyood®
AN T ST WALY PAUT7 V17 OLOAS PUaod® °ARPE hiNG <ha®P> hAING-

L9° AT NN Laoy::

401. | Pét @L9° PAE ANMT [1] AP [ 0] eAg® EDEMA2
1

401. | N0 £PA AL [1] h&? [ O] PAg° VISION2
2

401. | hitAaoL@- (HAP aohh heHEF PP L [1] h&? [ O] PAg° PAIN2
3 vaod®

401. | @997 @LI° i3 LAT hoTv07 [1] h&? [ O] PAg° DISCH2
4 ao§ (N

401. | N070F L0 £97.097 2999 MA vao9® [1] h&? [ O] PAg° ITCH2
5

401. | h0g ¢4-0 9° 3k [1] h&? [ O] PAg° HEAD2
6

401. | he s ¢Lh9° h°dk [1] h&? [ O] PAg° WEAK?2
7

401. A (£740) [1] AP [ O] PAg® OTHS

8 =

Fwi: [hae h401.1

oL NFA 4.3 wHAHAL::]

- 401.8 Atmf¢t Pms FICFTF AN AUN-T°

«PN7™s hP7
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42. hoAg 1-2 A $L9° A (MACTHS 1) A“Lhak FICT Pm.S
WA NAaDLANT

421 | hon.e #3 130 +£9° An- Aanta PG TIC o086 td, A7 ADV
NVAPY° 1P HooSP Vh9°S NAogo-g (A°AN:- BOAE Uh9°: PAICE
APAE: oHt.) A%Thim- LarPn?
[0] PA9®> <= Sub-Sec. 4.3
[1] a2
422 | hoN.g: #3 30 +£9° AN AhIMP LT Pm.S F719" A& Tar HSP2
F9C 00> ©94-
[1] A°E APAE/ALE /Moo O L A%THLPA? w=__ W TBAP
[2] POV YnI°/aPE/ M%7 OFF UL ATTRLPA? = 1 THPP
[3] B0/ MAACHLLHaoN1.E/Y BOITHP ORBI° 0P = I HOLP
hoMeP?
[4] MG A (P M. ho. 0)7 OFF L A%THLPA? = 1 HPP
[5] MG ML/ POTHAN NEAAGHE PONTHAT 0t |=_ i HCP
W AZTNLPA?
[66] AA (2700) = 1H, OTHR
423 | Aoo@ L P40 0Ge- @LI° A@- (1422 hoopn-t] OGN PLELT BENOC
CTEM® 10?7 w_ (WA E T SR80 RTC NF 99Y4) 900
aoq Y eam haa 00> 94/4)::
424 | VAYPS®-7 ATLIHHAT NG PHhdtael? [0] h® HSN6

[1] AL PA9®

189




4.3. N@A.L 10 PoLh0k T2CT (Complications during labor and delivery)

432 ALY OFF CFHEHSGT NOAL 0T Ahdk P9UTA PUood® PARPT STm:: QALY

eav-7 V17 (N6 NM9° - 70/07) AOAS Pvavd® °AnFE hild <_Ps> hiINg

L79° CAT> NN Lavpr::
4321 | heF5 229° oo (Nchh9° P1+114) [1]a4® | [ 0] ¢eA? |BLEED2
432.2 | et L0 90 [1]a®2 | [ 0] eA?® | HEAD2
432.3 | oo HGHG [1]a42 | [0]eA?> | CONV2
432.4 | h& 5 Thead [1]4®2 | [ 0] PA?® | FEVER?2
432.5 | é0vF aodvl [1142 | [ 0] A9 | UNCON2
432.6 |12 09 NAL PHP 9°T [1]a® | [ 0] ¢A? | PROL
432.7 | PAT7% A aoH197 [1142 | [ 0] PA9° | PLACEN
432.8 | NOA.L 90.4.MC PP PNNT NGA oo1%T | [1 142 | [ 0] PA9° | TEAR
432.9 | PATNCT @Y héAd 077A h12 (9T AL [1]142| [0] PA?° | PROM

PmA. L aoH1P T
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h&A 5: Mental Distress (Depression and Functioning)
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APPENDIX L: Referral form for women with suicidal ideation and
severe depressive symptoms (Amharic Version)
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