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ABSTARCT

Background: Depression affects a large proportion of the globa population. It is reported to
affect about a quarter of pregnant women in Ethiopia. Some studies indicate that anemia might
bea risk factor for depression. This underscores the need for an iron-folic acid supplement
(IFAS). IFAS adherence by pregnant women is however not satisfactory. Studies again implicate
that depression might affect adherence to IFAS. Nevertheless, thispotential vicious cycleis not a
well-explored area of research. The objective of this study is therefore to assess the association
of antenatal depression with anemia and adherence to IFAS among pregnant women attending
antenatal care (ANC) at selected health centers.

Methods: a facility-based cross-sectional study was conducted among pregnant women who
attended ANC service in Yeka sub-city, Addis Ababa. A total of 406 pregnant women were
recruited in the study. Patient health questionnaire (PHQ-9), a validated tool in Ethiopia, was
used to assess antenatal depression. IFAS adherence was assessed using pill count method.

Bivariableand subsequent multivariable logistic regression were employed for data analysis.

Results: it was found that anemic pregnant mothers had an increased odds of having antenatal
depression [AOR=2.63; 95% CI (1.13, 6.14)] compared to non-anemic mothers. Having financial
hardship, whether current pregnancy is planned and emotional abuse from an intimate partner
also significantly associated with antenatal depression. Antenatal depression at cut-off (PHQ-
9>5) failed to show statistically significant association with IFAS adherence. Major depression
(PHQ-9210) was however found to be significantly associated with adherence to IFAS
[AOR=1.97; 95% CI (1.09, 3.56)] in pregnant women. Besides, factors significantly associated
with IFAS adherence were parity, knowledge of the use of IFAS and current pregnancy

complication.

Conclusion: the study revealed a significant association that exists between two important public
health problems, anemia and antenatal depression; and the association between antenatal
depression and IFAS adherence. Further investigation of these associations is a warranted area of
future studies. In the meantime, putting these underlying determinants into consideration is

beneficial as they might complicate diagnosis and have a negative impact on treatment outcomes.



1. INTRODUCTION

1.1. Background

Depression is a disabling mental health condition characterized by deviation in mood, thoughts,
behavior and impairment of normal functioning including undemanding day to day activities(1).
Globally it is estimated that more than 300 million of the world population suffers from
depression, with the greater majority being women. Depression is ranked to be the largest
contributor to non-fatal burden of disease where 80% of which occur in low and middle-income
countries (LAMIC) (2).

Pregnancy is a period of increased susceptibility for a change in mental health state. Depression
is one of the most common health adversities during pregnancy. There is growing consensus that
implicates antenatal depression to be a significant public heath problem. Micronutrient
deficiencies including anemia are also evident in most pregnancies where dietary consumption of
key micronutrients is often inadequate to meet substantial increase in physiological and
nutritional demands during pregnancy. Anemia is reported to pose a significant burden to
antenatal wellbeing and causes poor birth outcomes contributing to a significant share of
morbidity and mortality (3-5).

Challenges of prenatal anemia seems to be well recognized in international and national contexts,
as can be seen included in both World Health Organization (WHO) and Ethiopian guidelines of
prenatal health interventions as a standard maternal care (6, 7). Asit is highlighted that thereis a
need for daily IFAS at doses of 60 mg/day and 400 pg/day respectively, for at least 6 months
during pregnancy and 3 months postpartum (7).

1.2. Statement of the Problem

Anemia affects a great share of pregnant women globally, predominantly developing countries.
According to WHO report about 38.2% of pregnant women were found to be anemic with the
highest proportion being in Africa (8). The national demographic health survey data of Ethiopia
indicates the magnitude of anemia to be 29 % in pregnant women(9). Forgoing studies
highlighted the magnitude of antenatal anemia in Ethiopia to range from 11.6 % - 63.8% (10,
11).



In addition to its considerable magnitude public health concern towards anemia stems from
detrimental effects consequent to anemia during pregnancy. A systematic review and meta-
analysis which synthesized results of 30 studies with atotal sample size of 1,194,746 reported a
significant relationship between anemia in the first trimester of pregnancy and low birth weight
(LBW), pre-term birth (PTB) and small for gestational age (12).Similarly, another systematic
review and meta-analysis revealed that in LAMIC, 12% of LBW, 19% of PTB, and 18% of
perinatal mortality were attributable to maternal anemia (13). Undesirable perinatal outcomes
observed to occur in anemic pregnant women also include intrauterine fetal deaths, perinatal
mortality and low Apgar scores (14). Severe anemiain pregnancy is found to be correlated with
an increased rate of maternal mortality (15). Impact of anemia during pregnancy is also indicated
to extend after the child is born. Significant correlation has been shown to exist between
maternal hemoglobin and, newborn and infant hemoglobin (16, 17). Prenatal hemoglobin level
was again observed to have a significant negative relationship with infant motor and mental
development (18).

Anemia, besides being an independent risk factor for maternal and newborn morbidity and
mortality, another pathway that it might contribute in this adverse consequence is reported in
studies. Scientific studies conducted in different populations implicate that anemia might also
increase the risk of mental health problems including depression (19-23). This association is
however not conclusive(24-27)and not adequately studied, and the role of anemiaas arisk factor

to (antenatal) depression is underappreciated.

In high-income countries antenatal depression is estimated to affect about one in ten pregnant
women (28). Higher prevalence of up to about 39% was reported in Africa(29). In Ethiopia a
systematic review reported a pooled prevalence of antenatal depression to be about 25 %
(30).Untreated depression during pregnancy is on the other hand implicated to be a risk factor for
poor maternal quality of life, morbidity, mortality and poor feta outcomes. A meta-anaysis
reported that untreated depression during pregnancy was associated withsignificantly increased
risks of PTB and LBW(31).It was also reported that women with antenatal depression had
significantly more incidence of maternal obstetric complications during pregnancy including
preeclampsia in pregnancy (32, 33). Antenatal depression is also one of the most significant

predictors of postnatal depression which is also associated with poor maternal and child
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wellbeing(34). Self-harm ideation during pregnancy and postpartum ranging from 5 to 14% has
been reported (35). Studies reported up to 11 times increased adjusted odds of antenatal suicidal
ideation in women with major depression during pregnancy (36).Infants of prenatally depressed
mothers aso showed significantly higher growth retardation like being underweight and stunting
than controls, as well as more increased risk of diarrheal episodes(37, 38). Adult offspring
exposed to materna depression in pregnancy were more than three times more likely to have a
depressive disorder compared with non-exposed offspring (39). Fetal exposure to maternal
depression during pregnancy was aso found to have effects on immune function of the

offspring(40).

Besides risks on the mother and newborn, antenatal depression also has economic implications.
Untreated perinatal depression is associated with costly complications to the mother(41), costs
following adverse effects on the child, decreased productivity reflected in employment and
income, as well as health care costs(42). In United Kingdom the overall cost associated with
perinatal depression was estimated to approximate £6.6 billion in one year. The lifetime costs of
one case of perinatal depression was found to be more than 70,000 pounds, where about one
third is cost related to the mother while the other two-third is associated with cost related with
the child (42, 43).

Taking thesedetrimentaleffects of depression in to account, adequate response to antenatal
anemia thus might yield dual benefit in combating two significant antenatal health problems in
Ethiopia, warranting the need to use of IFAS by pregnant women. However, despite efforts being
made to avail the supplement, adherence by pregnant women to the recommended regimen of
IFAS remains to be a problem. Studies conducted in different parts of Ethiopia reported low
level of IFAS adherence ranging from 18% - 76% (44, 45). This contributes to unmanaged
burden of modifiable risk factor for morbidity and mortality during pregnancy.Depression is
reported to be associated with adherence to prescribed medical recommendations. This has been
well demonstrated in different studies conducted to examine the role of depression on adherence
to prescribed treatment regimens in other different disease conditions like Human Immuno-
deficiency Virus(HIV)(46-49), Diabetes (50-53), Hypertension (54-56), etc. Whether level of
adherence of pregnant women to IFAS is associated with depression is not well explored.



Different factors associated with IFAS adherence were repeatedly studied in different settings.
However, the effect of mental state of the mother isusually left underexplored (57).

1.3. Rationale and significance of the study

Studies conducted elsewhere have attempted to shed a light on the link between anemia and
depression. However, there is no study conducted in Ethiopia to the best of the investigator
knowledge that assessed the association of depression with anemia. Similarly, there is aso no

study conducted in Ethiopia which explored the effect of depression on adherenceto IFAS.

Exploring the association of anemia and depression in pregnant women will inform future
research to explore unforeseen underlying comorbidity for better outcome of treatment. It might
give a ground to assess comorbid depression in nutrition deficient settings. This is also
specificaly important in pregnant women where women are particularly prone to nutritional
deficiency due to increased requirement and anemia s prevalent. It might also give an insight to
treatment of patients with depression including antenatal depression to assess and monitor their
hemoglobin level preceding initiation of pharmacological treatments or in cases of treatment

resistant depression.

Exploring the association between antenatal depression and adherence to IFASwill similarly help
to identify and scrutinize an inadequately studied risk factor which contributes a share to the
proportion of non-adherence in pregnant mothers. This will be of a paramount importance to
efforts being made to increase IFAS adherence among pregnant mothers. Lessons learned from

this study can also inform other similar micronutrient supplementation efforts.

If the claimed associations hold to be true, anemia might be arisk factor for antenatal depression,
which again affects anemia status of pregnant women via reducing adherence of the pregnant
mothers to IFAS. Studying these factors together more importantly may identify a vicious cycle
that might exist between anemia, antenatal depression and adherence to IFAS, which if left

untreated, might contribute to further exacerbation of the problem.



2. LITERATURE REVIEW

2.1. Prevalence and Factors Associated with Anemia among Pregnant Women

Related to sensitive nature of the problem in the specific population of pregnant women, several
studies have attempted to estimate the magnitude of anemia in different settings. Up to 90.5%
prevalence of anemiain pregnant mothers was reported in Pakistan(58, 59). Two studiesin India
reported a prevalence status of 84.8% and 64% (60, 61). Similar magnitude was reported in
studies undertaken in Africa. A study conducted at a hospital in Uganda reported a prevalence of
62.82% (62). In Libya (63)a study reported the prevalence to be 54.6%; while studies in South
Africa (64) and Nigeria (65) reported that proportion of about 40% of pregnant women are
affected. According to WHO, globally anemia was estimated to affect about 38.2% of pregnant

women which translated to 32.4 million pregnant women(8).

In Ethiopia, the national estimate indicated that the prevalence of anemia during pregnancy is
about 29%(9).Several studies were also conducted to estimate the magnitude of antenatal anemia
in different parts of Ethiopia. A study conducted in Rural Part of JigJiga City reported that 63.8%
of pregnant women are affected by anemia (10). The magnitude of anemia during pregnancy is
reported to be in ranges of 14.9% - 36.6% in other studies conducted in different parts of
Ethiopia (66-70). Comparably lesser prevalence of about 10.1% - 21.3% was reported in studies
conducted athealth facilities in Addis Ababa(11, 71, 72). A systematic review published recently

found a pooled prevaence of anemiato be 31.6% among pregnant women in Ethiopia (73).

Factors associated with anemia in pregnant mothers have been documented in different studies.
A prospective study in Portugal conducted to identify the risk factors for iron depletion during
the first half of pregnancy found that only materna age was found to be significantly associated
with serum ferritin level of the mothers where women older than thirty years of age had more
risk (74). A similar longitudinal study in Switzerland also found that women older than 30 years
had significantly decreased iron stores (ferritin <ug/l). In addition, women who had two or three

children (parity) were also found to be at a significant higher risk(75).

According to a study published in 2017 from Nepal which recruited 1,675 pregnant women,

factors associated with low serum hemoglobin were found to be maternal age, educational level,



trimester, mid upper arm circumference (MUAC), household water supply source, minimum
dietary diversity and consumption of iron supplement after controlling ethnicity and geographic
location (76). Intake of Iron by pregnant women was aso found to be a mere significant
determinant of anemiain another cross-sectional study conducted in Nepal (77).

The effect of nutritional factors were underscored to have a significant contribution in a
prospective study conducted in Pakistan which enrolled 1,369 pregnant women at 20 to 26 weeks
of gestation. Controlling for education, pregnancy history, iron supplementation, and height the
study showed that consumption frequency of tea, consumption of eggs and consumption of clay
or dirt are significantly associated with anemia while consumption frequency of red meat was
marginally associated (58).

A secondary data analysis study in China which included a data of 26,255 pregnant women
indicated that risk factors of anemia were maternal age of greater than 35 years, place of
residence, family income and pre-pregnancy body mass index (BMI1)(78). Anemia history of the
pregnant women was the only factor found to be associated with anemia in a study conducted in
849 Moroccan pregnant women (79).A result of a study conducted in Tanzania which recruited
2,654 pregnant women concluded that factors that were independently associated with anemia
were history of maaria, HIV status, clinic of enrollment and low socioeconomic status (80). On
the other hand in its neighboring country Uganda a cross sectiona study which included 743
pregnant women showed that being a housewife and place of residence are independent risk

factors of anemia (81).

In Ethiopia studies also identified severa factors associated with anemia during pregnancy.
Among studies conducted in Addis Ababa, a cross-sectional study done in TikurAnbessa
Speciaized Hospital documented that risk factors associated with anemia were increased age,
birth interval of less than two years, illiteracy, family size of greater than four, being in third
trimester, history of blood loss, absence of ANC multigravidity and multiparity (71). Similar
types of risk factors were found to be significantly related with anemia in two studies conducted
in Gondar, in Dembia(67) and Azezo(66).Different types of infections like intestinal parasites,
worms as well as and rural residence were shown to be significantly associated with anemia.

However, rural residence was found to be a risk factor in the study done in Dembia and



protective in the study in Azezo. Furthermore, increased age of women was in addition indicated

to be significantly associated with anemiain the | atter.

A facility based crosssectional study conducted in Arsi Zone identified multiparity, less frequent
consumption of vegetables, intake of tea after meal and illness recurrence during pregnancies to
be significant risk factors(69). A study atMizan-Tepi university teaching hospital revealed that
previous chronic diseases, knowledge about anemia, excessive menstrual bleeding, history of
malaria attack and history of abortion had significant association with anemia in the pregnant
women (70). On the other hand, a study at Adama medical college hospital reported that pica
during pregnancy was associated with about 33 times increased risk of anemia. Intake of iron
supplementation during pregnancy also significantly decreased risk of anemia to about 80
percent (68).

A systematic review and meta-anaysis published in 2017 which included twenty studies with a
total of 10,281 pregnant women showed that factors which were found to increase risk of anemia
almost twice were short pregnancy interval and malaria infection during pregnancy; whereas,
primigravidity was observed to decrease anemia risk by about 40 percent. Similarly women’s

urban residence was found to reduce 30 percent of the risk of anemia (73).

2.2. Prevalence and Factors Associated with Antenatal Depression

Studies indicated antenatal depression to affect about up to one fourth of pregnant mothers on
average although it differs in different settings. About 27.2%, 21.7% and 20% of antenatal
depression was reported in studies conducted in Brazil, Slovenia and USA respectively (82-84).
Other studies conducted in Turkey (10.9%), India (9.18%) and Sweden (8%) reported lower
magnitudes of depression (85-87). A study conducted in Pakistan reported a very high
prevalence of about 81% (88). Among studies conducted in Africa, magnitude of 13.4% was
reported in Sudan (89) while in Nigeria (90) it was found to be 24.5%. Antenatal depression
levels of 21.0% - 38.5% were found in three studies conducted in South Africa (29, 91).

In Ethiopia severa studies were conducted to determine burden of depression in pregnant
women which showed that antenatal depression affects significant proportion of pregnant

women. Studies reported antenatal depression prevalence of 11.8%to 31% in different parts of



Ethiopia (92-97). In Addis Ababa, a cross sectional study conducted in health centers reported an
antenatal depression prevalence of 24.9 % (98). A recent systematic review aso confirmed that
depression during pregnancy is very common materna problem. The study reported a pooled
prevaence of 23.6% - 25.3% antenatal depression depending on the type of screening tool used
by the studies.

Risk factors that might predispose pregnant women to depression have been reported in different
studies. Two studies conducted in USA demonstrated that socioeconomic and other associated
factors to be predictive of antenatal depression. The study conducted at the University of lowa
medical clinic and materna health centers recruiting 5,000 pregnant women highlighted that
significant predictors of depression as measured by Beck’s depression scale (BDI) were earlier
weeks of pregnancy, recruitment site, lesser years of education, low income, being unmarried,
unemployment, number of miscarriages and stillbirths (99). Another study conducted in
Michigan recruited 3,472 pregnant women and,in addition to socioeconomic factors like being
unmarried, unemployment, and lower educational attainment; past history of depression, poorer
overal health, greater alcohol use and smoking problems were found to be associated with

depression during pregnancy (83).

On the other hand, another cross-sectional study from Pacific Northwest, USA acknowledged
psycho-social risk factors to be associated with antenatal depression. These were found to be
brief and intermittent negative mood states primarily in the first trimester, a lack of marital
satisfaction and social support. Gravida was aso found to be a minor, but significant, contributor
of depression (100). A cohort study where 1,662 participants were recruited in USA observed a
significant difference in antenatal depression in terms of ethnicity and age; where black and
hispanic women were shown to have a higher prevalence of depression compared with white
mothers and younger maternal age was also found to be associated with greater risk of
depression (101).Suffering or having suffered violence before pregnancy was found to be a risk
factor for antenatal depression in addition to educational level, plan of pregnancy and gestational
age risk factors in a longitudinal study conducted in Brazil (82). Pregnancy-related physical
symptoms were also found to be associated with depression in addition to aforementioned risk

factors according to a study from Turkey (86).



In south Africa, a birth cohort study which used BDI-Il scale of depression in 726 pregnant
women came up with risk factors of being unmarried, low socio-economic status, recent stressful
life events, unplanned pregnancy, traumain childhood, and intimate partner violence (IPV) in the
past year to be significantly associated with antenatal depression (91). Another study conducted
in ahospital in South Africaindicated that HIV seropositivity is aso another factor that increases
risks of antenatal depression among other aforementioned factors (29). On the other hand a
cross-sectional survey from Nigeria identified additional risk factors like attending public health
facility, large family size, coexisting medical conditions and history of complication like

previous caesarian section (90).

Results of studies conducted in Ethiopia also points to more or less similar risk factors. A
Community based cross-sectional study in Debretabor revealed a significant association between
antenatal depression and being in debt, unplanned pregnancy, history of stillbirth and abortion,
being in the third trimester, complication in the current pregnancy and previous history of
depression (96). Another study conducted in Gondar reported that the risk of depression for
women whose age ranges between 20 to 29 years was less compared to women whose age ranges
between 14 to 19 years. In terms of occupationa status, being a housewife were shown to have
increased risk of more than twice whilemerchant and daily laborers had increased risk to more
than three times; irregularity or absence of previous ANC follow up pattern was associated with
very high increased risk of antenatal depression, Adjusted odds ratio (AOR) = 11.43,95%
Cl:3.68,35.49 and AOR = 11.98, 95%CI:4.73,30.33 respectively and history of previous
pregnancy was found to increase the risk to more than four times (94). House wife mothers were
also shown to have increased risk of about four times in another study conducted in Maichew

similar to pregnant women who are unmarried and women with low level of income (93).

According to a hospital based cross sectiona study conducted in Adama, factors which were
found to be independently correlated with antenatal depression were history of abortion, fear of
pregnancy complications, unwanted pregnancy and economic problem, while marital conflict
showed very strong association(92). These was in line with a study undertaken in Dubti hospital,
Afar where marital conflict increased risks of antenatal depression to about six times while

planning of pregnancy and socia support were found to be protective (95).
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Similarly a cross-sectional study Addis Ababa carried out on 393 pregnant women attending
ANC service in Addis Ababa public health centers supported the role of unplanned pregnancy
and lack of child’s father support as a risk factor. In addition it was also demonstrated that the
odds of antenatal depression in pregnant women who had previous history of depression were

more than two times higher compared to those who had no history of depression (98).

2.3. Prevalence and Factors Associated with IFAS Adherence

Regardless of its established use and efforts to make the supplement available free of charge to
pregnant mothers, adherence of IFAS remains to be low, as has been reported by different
studies. A cross sectional household survey conducted in Pakistan reported that only 38.3% of
pregnant women reported taking IFAS during their last pregnancy (102). Studies undertaken in
Cambodia, Nepa and India has shown IFAS adherence to be 47%, 55.7% and 64.7%
respectively (103-105).

In similar studies in Africa, low level of adherence to IFASis reported. Two cross sectional
studies conducted in Kenya determined adherence rates of the pregnant women to be 18.3% and
32.7% (106, 107). Another cross sectional study in Eygpt which assessed adherence status using
both self-report and pill count method reported that proportion of pregnant women who complied
to IFAS were 41.1% and 36.7% based on self-report and pill count respectively (108).

According to Ethiopian national health survey, only 42% of women reported that they took IFAS
during pregnancy (9). Several studies conducted in different settings in Ethiopia reported
unsatisfactory level of adherence of pregnant women to IFAS. Facility based studies conducted
to explore the level of adherence among pregnant women reported adherence level in ranges of
22.9 % to 70.6%(45, 109). Community based cross-sectional studies conducted on pregnant
women who attend ANC service in different settings reported even lesser IFAS
adherencelevelswhere 18% and 20.4% were reported in Afar(44) and western Amhara
(110)respectively.

Studies explored socio-demographic and economic; obstetric and medical; health care service
related and personal factors that are correlated with non-adherence of pregnant women to IFAS.

A study was conducted in India in high focus states (lower socio demographic and economic
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status) using national family health household survey where data of 11,085 recently delivered
women were included. Whether or not the women consumed at least 90 IFAS tablets during their
pregnancy was measured. Accordingly, factors that were found to be significantly associated
with adherence were identified, where more educated women are four times more likely to
adhere; while women with birth order below two, women whose husbands are present during
ANC visits and women with high socioeconomic status are two times more likely to consume 90
days supplement. Also, women who had any mass media exposure had 34% increased
adherence(111).

According to a cross sectiona household survey where 6,266 women were interviewed in 14
districts across Pakistan; women who are aged 45 years and above, who has no education, whose
husband had no education, who belong to the lowest household wealth index quartile, and who
did not utilize ANC services (AOR: 13.39, p < 0.001) during their last pregnancy were
significantly associated with the non-use of IFAS (102).In Cambodia, a research has been
undertaken in two provinces to identify determinants and reasons for non-adherence as well.
Inadequate number of tablets received, lower number of ANC visitsand poor access (distance) to
ANC services were found to be dtatistically significant predictors of non-adherence. While the
reasons identified for noncompliance were lack of information, difficulty of accessto ANC and

insufficient support from their families(112).

A result of a cross-sectional study conducted in Kenya which assessed adherence to IFAS taken
in the previous 7 days reported that pregnant women with high knowledge about IFAS, who are
primigravid and those who are counseled on management of IFAS side effects were found to
adhere more (107).A cross-sectional study undertaken in Khartoum Hospital which recruited 856
pregnant women identified factors associated with adherence of IFAS and aso folic acid
supplement alone. Accordingly, elder age and use of ANC significantly increased IFAS
adherence while primiparity, materna employment and use of antenatal care associated with
increased adherence of folic acid supplement (113).A study from a community—based
cross—sectional survey of pregnant women in Niger found only husbands’ advice about attending
ANC to be significantly associated with adhere to IFAS(114).
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A number of risk factors have been found to be associated with IFAS adherence in studies
conducted in Ethiopialn a cross sectiona and qualitative study conducted in Mizan-Aman
Town; factors that were found to be a risk factor for non-adherence were early registration to
ANC, having any medical illness during pregnancy, experiencing side effect from taking IFAS
and irregular intake of IFAS in the previous month. In contrast pregnant women who received
strong advice on benefits of IFAS, who had satisfactory knowledge on anemia and who had
better family encouragement adhered more. On the other side, the most prevailing reason for
better adherence were clinician counseling, believing that IFAS increase their blood volume and
fear of illness. While the reason for non-adherence were mostly side effect, forgetfulness and
insufficient tablets prescribed by health professionals. The most cited side effects were gastritis,
nausea, vomiting and heartburn (45).

Another facility based cross sectiona study which sampled 450 pregnant women in Assaita
Didtricts, Afar came up with similar findings where early registration, nutrition counseling and
family support were significantly associated with better adherence; whereas rural residency was
found to be a risk factor for non-adherence (109). Similar findings were reported in two
community based cross-sectional studies conducted in Goba(44)and Misha district (115)where
knowledge on anemia, knowledge on benefit of IFAS and receiving health education on IFAS
were significantly associated with IFAS adherence and the first study found educational status of
mother to be associated in addition. The latter, further explored reasons for non-adherence
gualitatively and found that the most notable reasons were fear of side effects and
forgetfulness.In line with these, a study conducted in Eritrean refugee camps, northern Ethiopia
similarly found that lower knowledge about anemia and not obtaining information on the
importance of IFAS were risk factors for IFAS adherence while attending four or more ANC
visits was associated with increased adherence(116).

Socio-demographic and economic factors were also found to be associated with IFAS adherence.
A study undertaken in Addis Ababa used hierarchical negative binomial Poisson regression to
identify factors associated with the incidence of taking more number of IFAS. The incidence
were higher in women who reached secondary education; who were private employees; who
received health education and those who thought IFAS increases blood; while it was lower in
women who reported any side effect, who had lower monthly income and who took the
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supplement when they were sick (117).Another study in university of Gondar hospital found that
women who reside in urban area, who are married, who have greater than four children, who
started ANC early, who are facing anemia in current pregnancy and those who collected lesser
number of tablets per visit adhered significantly more compared to their counterparts (118).

Studies from Mecha district and Hosanna town shown that knowledge of anemia and IFAS are
among factors that increase adherence while the study in Macha additionally reported that lower
age, illiteracy and history of anemia are also significantly associated with non-adherence
(110)while in the later study, contrarily older age was found to be significantly linked to non-

adherence along with lower income, current anemia and religion (119).

2.4. Association of Anemia and Depression

Some studies have attempted to explore the relationship between anemia and mental health state
of patients including depression. A study which used 12 years data of national health insurance
database of Taiwan to compare risk of psychiatric disorders in children and adolescents with
diagnosis of iron deficiency anemia (IDA) and matched controls found that participants with
IDA are at increased risk of depression and other psychiatric conditions (19). Another web based
study in Japan which assessed association of anemia with psychological distress measured using
Kessler scale using a data of 1,000 individuals, reported that self-reported life time history of
IDA was found to be associated with self-reported history of depression (20).

In a cross sectional study conducted in Turkey, the frequency of anemia in treatment receiving
psychiatric patients was found to be high in the mgjority of the psychiatric patients including
depressive disorder patients (21). Another cross-sectiona study conducted among women
diagnosed with major depressive disorder reported that mean depression score was higher in
patients with anemia however, between group difference of patients with and without anemia
was not found to be dtatistically significant. Irrespective of this, the relationships between
different levels of depression and levels of Hemoglobin showed a significant negative correlation
(22).

A facility based cross-sectional study in Turkey compared the relationship between anemia and

depressive mood in the last trimester of pregnancy. It was found that depression score was
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significantly higher in women who are anemic. Hemoglobin level was found to be correlated
with severity of depression and it was also shown that serum hemoglobin level was an

independent risk factor for depression (23).

The association was a so found to hold true in studies a conducted postpartum. A recent literature
review summarized available studies that assessed the effect of anemia, iron-deficiency and iron
supplementation on risk to postpartum depression. Anemic women were found to be at higher
risk for postpartum depression in eight out of ten studies (r -0.19 to -0.43 and ORs 1.70-4.64).
Lower level of ferritin in postpartum period was found to be linked to increased risk of
postpartum depression. It was aso found that, in four out of five studies iron supplementation in
the postpartum period decreased the risk of postpartum depression (120).

A population based prospective study in rural Viet Nam didn’t find a direct association related to
the effect of IDA on mental health during pregnancy. Instead they observed that common mental
disorder (CMD) affects IDA viareducing the likelihood that a woman will take the essential iron
supplements needed (24).

2.5. Effects of depression on adherence to prescribed medications

Adherence to treatment recommendations in different disease conditions has been an interest of
scientific studies. Medication adherence is becoming a concern especiadly in situations where
patients without symptoms are required to take treatment regimens to prevent later
complications. It was also seen that seriousness of the disease condition under treatment does not
ensure medication adherence (121). Different studies have examined the association between

adherences of treatment recommendations and depression.

A meta-analysis reviewed and synthesized 12 researches that studied the effect of anxiety and
depression on adherence to medical treatment. The effect of depression was found to be
significant and that depression was overall associated with three-fold increase with non-
adherence (122).

Impact of depression on adherence to prescribed medications has been studied well in other
disease conditions such as in HIV, Diabetes and Hypertension. A study which used cross-
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sectional and longitudinal study design to examine depression and its severity in relation to
adherence to HIV antiretroviral therapy found that depression was associated with lower
adherence and longitudinal reduction of depression predicted increase in adherence (49). Results
from another study also found that missed doses of antiretroviral therapy was associated with
twice the odds of having a maor depression (46).Another study similarly revealed about a
threefold increase in non-adherence in those who have moderate to severe symptoms of
depression (48). An article which reviewed available literature on impact of different mental
health problems on adherence toantiretroviral therapy reported that among others depression is
recognized to play an important role in influencing adherence. Severity of depression was aso
found to beinversely related to adherence (47).

Impact of depression was also explored in diabetes patients. A study which examined the effect
of depression in diabetes primary care patients found that high severity scores of depression was
significantly linked to high percentage of non-adherence to oral hypoglycemic agents (51).
Another study which recruited 1,326 newly diagnosed patients with type 2 diabetes isolated
depression as a significant independent predictor of adherence to oral hypoglycemic regimens
(53). Depression was shown to be linked to a two to three fold increase in odds of missing
medication doses in the previous week in another study (50). Relationship of depression with
adherence to different medications was assessed in patients who are diabetic to find that
depressed patients were significantly less adherent to ora hypoglycemic, antihypertensive and
lipid-lowering medications differentially after adjusting for covariates (52).

Another studied area is in relation to hypertensive medication adherence. A longitudinal cohort
study in patients on antihypertensive drug treatment followed participant’s severity of symptoms
of depression and anxiety with level of adherence to antihypertensive drug treatment and found
that individuals with at least mild depression were 2.48 more likely to become non-adherent in
the subsequent 3 months (123). A systematic review which assessed the association of
depression with adherence to antihypertensive medications showed that among the studies
reviewed, a study which comprised of 95% of all patients included in the review reported that
depressed patients were significantly less adherent. The other studies included reported varying
results within and across studies in terms of significant relationships (124).
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Fisher et al., conducted two studies in Vietnam to assess the association of CMD with adherence
to iron and iodized salt supplements in pregnant women. The first study which aimed to assess
prevalence and correlates of CMD showed that compared to women who did not have CMD,
lower percentage of women who had CMD had adherence to Iron and lodine supplements
though not found to be significant. However, in the later study adherence to lodized salt

supplement was found to be significantly lower in pregnant women who had CMD (125, 126).

A study in Zimbabwe recruited 1760 pregnant women in a trial and investigated the role of
depression; perceived social support and perceived physical heath on IFAS adherence. They
found that antenatal depression and social support were significantly associated with adherence
to IFAS (57).

A study which investigated depression as a risk factor for non-compliance with medical
treatments put three possible reasons as to why depression might influence adherence to
prescribed medications. It was postulated that a substantial degree of hopelessness encountered
by depressed patients allows them hold little optimism that the action will be worthwhile, which
makes adherence to medication difficult. Depression is also often characterized by social
isolation which disconnects from family and social emotional support and assistance which
otherwise would have been a positive input to better adherence according to researches. It is
again suggested that depression is linked to reductions in the cognitive focus essential to

remembering and following through treatment regimens (122).
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2.6. Conceptual Framework [ ]
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3. OBJECTIVES

3.1. General Objective

To assess the association of antenatal depression with anemia and adherence to IFAS among
pregnant women attending ANC at selected health centersin Y eka sub-city, Addis Ababain
20109.

3.2. Specific objectives

- To examine the relationship between anemia and depression among pregnant women
attending ANC at selected health centersin Y eka sub-city, Addis Ababain 2019

- To investigate the association between antenatal depression and IFAS adherence among
ANC attendee pregnant women at selected health centers in Y eka sub-city, Addis Ababa
in 2019
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4. METHODS
4.1. Study design

A facility-based cross-sectional study design was used to assess the association of depression

with anemia status and IFA S adherence among ANC attendee pregnant women.

4.2. Study Setting

The study was undertaken in health centers located in Y eka sub-city, Addis Ababastarting from
March 2019 up to May 2019. Addis Ababa has an estimated area of 530 square kilometers. There
are 101 health centers in Addis Ababa distributed into the ten sub-cities. The total numbers of
health centers in Yeka sub-city count to be 15. Among these, this study encompassed eight
health centers.Y eka sub-city has an estimated total population of 454,850. Among these, women
in reproductive age accounted for about 146,780 of the population in the study year. The total
estimated pregnant women in the catchment area, expected to attend ANC service in the year of
2011EC,were about 12,730 women. Basic components of ANC services provided at public
health facilities include antenatal assessments and checkups including hemoglobin level,
hepatitis, HIV, blood pressure, nutritional assessments (like BMI and MUAC), and tetanus
toxoid injections. IFAS isprovided for three months free of charge as part of the ANC package,
which is aso provided free of charge.

4.3. Population

4.3.1. Source Population

The source population of the study wasall pregnant women who come for ANC visit at health
centersin Y eka sub-cityin Addis Ababa, Ethiopia.

4.3.2. Study Population

The study population were all pregnant women who attend ANC visit at selected health centers

for their second visit of regular ANC tetanus injection follow up who met the éigibility criteria.
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4.3.3. Eligibility Criteria

Pregnant women who were included in the study were those who were greater than 18 years of
age; who stayed in ANC for one-monthduring data collection time point and who receivedIFAS.

Pregnant women who took bottled supplementswere not included in the study.
4.4. Sample Size Determination
For the first and second objectives

The sample size was calculated using a formula of proportion for two populations considering

95% Confidence leveland 80% statistical power with the following further assumptions:

For the first objective: a 25% prevalence of antenatal depression(98) in the general (non-anemic)
pregnant population; 15% difference in depression among anemic and non-anemic pregnant
women and considering a 10% non-response rate yielded a sample size of 363 pregnant mothers.

For the second objective: the magnitude of IFAS adherence of 60%(117); 15% decrement in
IFAS adherence among depressed pregnant women compared to non-depressed women and a
10% non-response rate. The required sample size was 410 pregnant mothers.

Accordingly, as the second objective yielded the greatest sample size, a total of 410 pregnant
women were planned to be recruited in the study.

4.5. Sampling procedures

Eight health centers were selected randomly taking a list of al the health centers in Y eka sub-
city as a sampling frame. Study participants were selected sequentially based on the schedule of
appointments. Pregnant women who came a month later for tetanus imjectionafter their first visit
of ANCduring the study period and volunteered for participation were included in the study.

4.6. Data collection tools and procedures

Data were collected from selected hedth centers in Yeka sub-city. Data related to socio-

demographic and economic factors,obstetric and medical factors, ANC service utilization,
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depressive symptoms, and psychosocia factors were collected usingan interviewer administered
guestionnaire prepared after an extensive review of studies. Data like hemoglobin (hematocrit)
level of the pregnant women and other relevant recorded variables were collected from ANC
record of the participants. Schedule of tetanus vaccination appointment which is a month after
the first ANC visit was used for data collection time frame. Participants were called prior to the
appointment date of their tetanus vaccination and were asked to bring their IFAS strip with the
remaining supplement along with a reminder for their vaccination. IFAS Adherence was
measured using the pill count method.

Patient Health Questionnaire (PHQ-9) was used to measure depression among pregnant women.
PHQ-9 is an instrument designed to screen and measure the severity of depression which is
based on criteria set by the Diagnostic and Statistical Manua of mental disorders IV (DSM 1V),
an international standard classification for mental disorders(127). It is a 9-item tool which in
each item rates frequency of depression present in the previous two weeks ranging from 0O to 3.
The total score spans from 0 to 27. The PHQ-9 was found to be areliable and valid instrument to
measure depressive disorder in different settings and in pregnant women as well, with a
sensitivity and specificity of greater than 80% (128-130).

In Ethiopia, PHQ-9 was validated at antenatal care clinics of health centers in Butgira for
detecting depression during pregnancy. Accordingly, in the primary care setting, PHQ-9 was
found to have a sensitivity and specificity of 86.7% and 80.4% respectively. The instrument
showed excellent performance (area under the receiver operating characteristic curve (ROC),
0.91) and good internal consistency (a ,0.74) as well(131). Similarly, another study conducted in
a major referral hospitals among adults came up with a finding that PHQ-9 at a higher score,
(cutoff, 10) showed optimal screening reliability and validity with respect to diagnosis of major
depressive disorder(132). Accordingly, PHQ-9 value of 5 or more was taken to screen presence
of antenatal depression, as has been validated in pregnant women in Ethiopia(131). AndPHQ-9
cut-off value of 10 or more was used for maor depression which is also validated in Ethiopian
population(132).
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4.7. Study variables
For thefirst objective:

Dependent variable;

v Antenatal depression, measured using the PHQ-9 instrument.

Independent variable of interest;

v" Anemiaduring pregnancy, measured using hemoglobin (hematocrit) level
For the second objective:

Dependent variable
v" Non-Adherence to IFAS, measured using the pill count method
Independent variable of interest;

v' Antenatal Depression
Potential confounding variables

In addition to the dependent and independent variables of interest, variables which might act as a

confounder weremeasured. These included:

Socio-demographic and economic factors: among socio-demographic and economic factors
literature indicate that educational status of the women and economic status acts as an
independent determinant of the relationship between both anemia and antenatal depression; and
antenatal depression and adherence to IFAS. Data on the formal educational level of the women
was collected. The socioeconomic factor was measured as the income level of the women, family
income, financial hardship to cover basic expenses and indebtedness at the time of interview.
Data on age of the women (measured in years) and marital status were aso be collected asit may

also be a potential confounding variable.
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Obstetric factors: gravidity and parity may also act as a confounder in the association between
al the dependent and independent variable of interest. Accordingly, data werecollected on a
number of previous pregnancies and the total number of children. In the potential association of
anemia and antenatal depression, gestation age is a potential confounder. Litrature aso indicate
that, gestational age reflected as time of initiation of ANC visit affects IFAS adherence
status,thus data on gestational age of the pregnant women was gathered.

Psychosocial factors: socia support associates with both depression and IFAS adherence, thus
data on the perceived presence of adequate support from husband intimate partner(IP)and family

or friend/neighbor was collected.

4.8. Operational Definitions

Antenatal depression: pregnant women who score value of 5 or more on PHQ-9 scale were
taken to have antenatal depression and those who scored 10 or more were taken as having major

depression.

Adherenceto | FAS: pregnant women were considered adherent to IFAS when she takes the
supplement at least 20 days in amonth (equivalent to at least five days supplement per
week)(57).

Anemia: pregnant women with a hemoglobin level of lessthan 11 g/dl or a hematocrit level of

less than 33% were considered anemic(133).

4.9. Data analysis procedures

Data were coded, entered and cleaned using Epi data (version 4.4.2.1). The data was then
exported to Statistical Packages for Social Sciences (SPSS) (version 22) for statistical analysis.
Descriptive summary was conducted for describing characteristics of study participants for

relevant study variables.

Socio-demographic and economic factors were categorized and recoded according to the
following. Educational status as ‘No formal education’ (Illiterate, literate but no formal

education), ‘Primary school’ (grade 1-8), ‘Secondary school’ (grade 9-12) and ‘Higher
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education’ (some college or technical school, diploma, BSc/ BA, MSc/MA and above)
categories. Encounter of financial hardship to cover basic expenses was categorized as ‘Yes’

(Rarely, sometimes, often) and ‘No’ (Never).

Pregnant mothers who have never heard of anemia, and those who answered ‘I don’t know’ for
the consequence of anemia, methods of prevention/treatment and uses of IFAS were categorized
as ‘No’- knowledge; while those who answered ‘nutrition’ or ‘iron/vitamin intake’ for the
anemia prevention; ‘effect on the fetus’ or ‘effect on the mother’ for consequence of anemia; and
‘to prevent/treat anemia’ or ‘for fetal development’ for the uses of IFAS were categorized to
have knowledge or “Yes’. Pregnant mothers who mentioned ‘Other’ items were categorized
manually based on their answer.

Marital/spousal conflict was categorized as “Yes’ for those who responded *Sometimes’, ‘Often’
and *Almost always’, where as those who responded 'Never’ were categorized as ‘No’ —
marital/spousal conflict. Similar method of classifications were employed for emotional, physical

and sexual abuse on the pregnant mothers by partner/husband.

Bivariate logistic regression was used to examine the unadjusted association of antenatal
depression with anemia status and IFAS adherence. Other possible predictor variables were also
tested for significant association with the outcome variable. Whether significantly associated
explanatory variables remained to be independent predictors was examined using multivariable

logistic regression.

4.10. Data quality management

The questionnaire was prepared carefully to ensure that it will answer all the objectives of the
study. The questionnaire which was originally prepared in English was translated into Amharic.
The Amharic version was thenback-translated to English to ensure meaning consistency. The
guestionnaire was aso pre-tested in the study population prior to the collection of actual data. A
valid tool (for antenatal depression) and an objective measure (for IFAS adherence) was used to
measure outcome variables. Data collectors were facility heath care professionas (clinical
nurse, midwives,and health officers). The data collectors and supervisors were trained on the

techniques of the interview using the questionnaire prior to the start of data collection. Two data
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supervisorsmonitoredthe quality of the filled questionnaires. Regular supervision and resolution

of data queries wereongoing throughout the data collection period.

4.11. Ethical Considerations

Ethical approval was obtained from the research ethics committee of the School of Public Health
and Institutional Review Board of the College of Health Science, Addis Ababa University. An
approval and permission letter were obtained from Addis Ababa Heath Bureau. Written
informed consent was sought from all study participants. Confidentiality was maintained using
codes instead of persona identifiers. Participants who were found to have moderately severe
antenatal depression were counseled and those who have severe depression and suicidal ideation

were linked to mental health care service at the facility.

4.12. Dissemination of Results

The result of the study will be presented to the School of Public Health, College of Health
Sciences, Addis Ababa University, as partial fulfillment of Master’s Degree in General Public
Health. It will be communicated to Addis Ababa health bureau, Ministry of Health and other
concerned organizations. An attempt will be made to share through publication in a peer-

reviewed journal.
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5. RESULTS

The result of the study is presented under three sub-sections; i) Genera characteristics of study
participants ii) association between anemia and antenatal depression iii) association between

antenatal depression and IFAS adherence.

5.1. Characteristics of study participants
5.1.1. Socio-demographic and economic characteristics

A tota of 410 pregnant mothers were invited to participate in the study, out of which 406 were
voluntary and met the eligibility criteria The mean age (£SD) of the study participants was
25.92(+ 4.43) years.More than half of the respondents 229 (56.7%) were in the agegroup of 25-
34 years.The participants were predominantly 376 (92.8%)married. Nearly10%of respondents
had no formal education, while40%and about one-third (33.5%) were at primary and secondary
education level respectively. Those who attended higher education accounted forl6.7% of the
participants. More than half of the respondents 213 (52.5%) were housewives.

Related to the socio-economic status of the participants, about one-fifth (20.9%) of the
participants had a monthly household income below 2000 birr. Financial hardship is encountered
by 34.3% of the respondents while 4.7% were in debt at the time of interview.

Table 1- Sociodemographic and economic characteristics of pregnant mother participants
attending ANC service at Y eka sub-city, Addis Ababa, 2019.

Characteristics Number (N) Percent (%)
Age
15-24 154 38.1
25-34 229 56.7
35-49 21 52
Educational Status
No formal education 40 9.9
Primary school 162 39.9
Secondary school 136 335
Higher education 68 16.7
Occupational status
Housewife 213 52.5
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Government/employee 37 9.1

Private employee 122 30.0

Unemployed 13 3.2

Other (Trade/merchant, daily laborer) 21 5.2
Marital status

Never Married 29 7.2

Married / Living together 376 92.8
Family size

Two 201 50.4

Three 96 24.1

Four 60 15.0

> Five 42 10.5
Monthly household income (birr)

<2000 83 20.9

2001- 4000 130 32.7

4001-6000 93 234

>6001 91 22.9
Financial hardship

No 266 65.7

Yes 139 34.3
Debt

No 386 95.3

Yes 19 4.7

5.1.2. Obstetric and medical characteristics

Gestationa age of participants measured in weeks indicated that 279 coded, entered and 9.4%)
are in their second trimester.Negative pregnancy outcomes (miscarriage/abortion/stillbirth) have
been previously encountered by 88 (21.7%) of the respondents once or more times.For nearly
half of the pregnant mothers (48.5%) the pregnancy was their first. Similarly, more than half 236
(58.1%) have no previous child.Among those who had previous pregnancies, 20 (11.8%) of the
participants had a history of pregnancy complications. Pregnancy complications have been
experienced by 32 (7.9%) during their current pregnancy.The pregnancy was not planned by
13.1% of the respondents.38 (9.4%) of the participants were found to be anemic, of whom 5.4%
were mild and 4% were moderate.
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Table 2-Obstetric and medical characteristics of pregnant mother participants attending ANC

service at Y eka sub-city, Addis Ababa, 2019.

Characteristics Number (N) Percent (%)
Gestational age (week)

1-12 95 23.6

13- 28 279 69.4

29-40 28 7.0
Miscarriage/abortion/stillbirth

None 318 78.3

Once 66 16.3

Twice or more 22 54
Gravidity

First pregnancy 197 48.5

One 87 214

Two 70 17.2

Three or more 52 12.8
Parity

Primiparous 236 58.1

One 92 22.7

Two 44 10.8

Three or more 34 84
History of pregnancy complication

No 149 88.2

Yes 20 11.8
Current pregnancy complication

No 373 92.1

Yes 32 79
Current pregnancy planned?

No 53 131

Yes 353 86.9
Medical or chronicillnesses

No 393 97.3

Yes 11 2.7
Anemia (severity)

Non-anemic 365 90.6

Mild 22 5.4

Moderate 16 4.0

Severe 0 0
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5.1.3. Psychosocial characteristics

Among study participants, 93 (22.9%) were found to have antenatal depressive symptoms. The
severity of depression ranged from mild (6.4%), moderate (9.4%), moderately severe (4.9%) and
severe (2.2%). In terms of socia support perceived by the mothers, 24 (5.9%) perceived no
support from their husband or IP. Social support from family or friends was perceived to be
absent in 139 (34.5%) of the participants.4.7% of the respondents had a history of depression.
None of the study participants were found to be smoking cigarette, however,3.9% drink alcohol
and only two participants consume khat.34 (8.5%) of the participants reported their overall
satisfaction of their marriage to be not good. Domestic violence in terms of emotiona abuse was
reported by 9.2% of the participants, whereas 3.0% and 3.2% of the respondents reported
physical and sexual abuse respectively.

Table 3- Psychosocial and depressive symptom characteristicsof pregnant mother participants
attending ANC service at Y eka sub-city, Addis Ababa, 2019.

Characteristics Number (N) Percent (%)
Depression

None 313 771

Mild 26 6.4

Moderate 38 94

Moderately severe 20 4.9

Severe 9 2.2
Social support (husband/IP)

No 24 59

Yes 382 94.1
Social support (Family/friends)

No 139 34.5

Yes 264 65.5
Marital/Spousal conflict

Yes 328 814

No 75 18.6
History of depression

No 372 925

Yes 19 4.7

| don't know 11 2.7
Alcohol

No 390 96.1
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Yes 16 3.9

Khat

No 404 99.5

Yes 2 0.5
Smoke

No 405 100.0
Marital/Spousal satisfaction

Not good 34 8.5

Neutral 30 7.5

Good 338 84.1
Past year stressful negative life events

No 345 85.0

Yes 61 15.0
Emotional abuse

No 367 90.8

Yes 37 9.2
Physical abuse

No 393 97.0

Yes 12 3.0
Sexual abuse

No 392 96.8

Yes 13 3.2

5.1.4. ANC service utilization characteristics

Almost one-third (32.1%)of participants started ANC after 16 weeks of their gestation. The
magnitude of pregnant mothers, who were counseled about IFAS,was less than half 169 (42.1%).
More than a quarter of pregnant mothers do not have knowledge of prevention of anemia
(29.4%) and knowledge of IFAS use (28.3%) while 44.8% do not have knowledge of the effect
of anemia

Table 4- ANC service utilization characteristics of pregnant mother participants attending ANC
service at Y eka sub-city, Addis Ababa, 2019.

ANC Service Utilization Number (N) Percent (%)
Time of ANC registration

< 16 weeks 273 67.9

> 16 weeks 129 321
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Nutritional counseling

No 217 54.4

Yes 182 45.6
IFAS counseling

No 169 42.1

Yes 232 57.9
Knowledge of effect of anemia

No 182 44.8

Yes 224 55.2

Knowledge of prevention of anemia

No 118 294

Yes 284 70.6
Knowledge of IFAS use

No 115 28.3

Yes 291 71.7

5.2. Association between anemia and antenatal depression

5.2.1. Result of Bivariate Analysis

A bivariableanalysis which was undertaken to assess the association of anemia and other
possible predicting variables with antenatal depression is presented in Table 5-7.Accordingly,
among socio-demographic and economic factors, financial hardship and being in debt were
significantly associated with antenatal depression (P<0.05). Pregnant mothers who face financia
hardship to cover their basic expenses were more than two times [COR=2.18; 95% CI (1.24,
3.81)] more likely to have antenatal depression compared to others who don’t have difficulty
covering their expenses. Similarly, those who were in debt at the time of interview were at more
than three times increased odds of being depressed [COR=3.24; 95% CI (1.27, 8.22)].

Obstetric factors that were found to be significantly associated with antenatal depression were
presence of current pregnancy complication and whether the pregnancy was planned in which
cases increased chance tomore than two times [COR=2.41; 95% CI (1.30, 4.45)] and
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[COR=2.28; 95% ClI (1.07, 4.84)], respectively. The bivariate analysis also revealed a significant
association between anemia and antenatal depression. Pregnant mothers who were anemic were
more than two times more likely to develop antenatal depression [COR=2.22; 95% CI (1.10,
4.49)].

Among psychosocia factors, perceived lack of support from husband or IP was significantly
associated with antenatal depression [COR=3.10; 95% CI (1.34, 7.17)]. Pregnant mothers who
had a history of depression havefour times [COR=4.06; 95% CI (1.59, 10.32)] higherlevel of
depression during pregnancy compared to mothers who didn’t report previous
depression.Mothers who face emotional abuse from husband or IP were aso more than four
times more likely to have antenatal depression compared to mothers who don’t face such
violence [COR=4.25; 95% CI(2.12, 8.51)]. Marital/spousal conflict was significantly associated
with nearly three times [COR=2.86; 95% CI (1.67, 4.90)] increased risk of antenatal depression.

5.2.2. Result of Multivariable Analysis

Analysis in the multi-variable regression model included all variables in the bivariate logistic
regression with p< 0.2.Accordingly, a total of thirteen variables namely marital status, financial
hardship, debt, gestational age, miscarriage/abortion/stillbirth, current complication, pregnancy
plan, marital/spousal conflict, marital/spousal satisfaction, depression history, social support
(husband/IP), emotional abuse and anemia status were analyzed in the final multivariable logistic
regression. An adjusted odd of variables at P<0.05 is displayed in the table below (Table 5-7).

After controlling the effect of other predictor variables, the multivariable logistic
regressionanalysis showed a statistically significant association between anemia and antenatal
depression. The odds of being depressed during pregnancy was 2.6 times higher among pregnant
mothers who were anemic compared to non-anemic pregnant mothers [AOR=2.63; 95% CI(1.13,
6.14)].

Variables, financial hardship, pregnancy plan, and emotional abuse aso remained to be
significant predictors. Pregnant mothers who reported having financial hardship to cover their
basic expenses has 2.5 higher odds [AOR=2.50; 95% CI(1.42, 4.38)] of antenatal depression than

pregnant mothers who have no such hardship. The odds of depression during pregnancy among
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those who didn’t plan their pregnancy was significantly higher than those who have planned
pregnancy [AOR=2.28;95%CI (1.07, 4.84)]. Emotional abuse by a husband or IP increased the
odds of depression [AOR=3.01; 95% CI (1.16, 7.82)].

Table 5- Association of socio-demographic and economic variables with antenatal depression
among pregnant mother participants attending ANC service at Yeka sub-city, Addis Ababa,
2019.

Variables Antenatal depression COR (95% CI) AOR (95% CI)
No N (%) Yes N (%)

Age
15-24 119(77.3) 35(22.7) 1.77 (0.49, 6.34)
25-34 174 (76.0) 55(24.0) 1.88 (0.54, 6.68)
35-49 18(85.7) 3(14.3) 1

Educational Status
No formal education 32 (80.0) 8(20.0) 0.69 (0.27, 1.78)
Primary school 124 (76.5) 38(23.5) 0.85 (0.44, 1.63)
Secondary school 107 (78.7)  29(21.3) 0.75(0.38, 1.48)
Higher education 50 (73.5) 18 (26.5) 1

Occupational status
House wife 162 (76.1) 51 (23.9) 1
Government/employee 26 (70.3) 11 (29.7) 1.34 (0.62, 2.91)
Private employee 99 (81.1) 23(18.9) 0.74 (0.43, 1.28)
Unemployed 9(69.2) 4(30.8) 1.41 (0.42, 4.78)
Other 17 (81.0) 4(19.0) 0.75(0.24, 2.32)

Marital status
Never Married 19(65.5) 10(34.5) 1.86(0.83,4.15) 1.65(0.58, 4.72)
Married/Living 293(77.9)  83(22.1) 1 1
together

Family size
Two 156(77.6)  45(22.4) 1
Three 72(75.0) 24(25.0) 1.16 (0.65, 2.04)
Four 47(78.3) 13(21.7) 0.96 (0.48, 1.93)
> Five 36(85.7) 6(14.3) 0.58 (0.23, 1.46)

Monthly household income
<2000 63(75.9) 20(24.1) 0.94 (0.47, 1.87)
2001- 4000 102(78.5) 28(21.5) 0.81(0.43, 1.53)
4001-6000 74(79.6) 19(20.4) 0.76 (0.38, 1.52)
>6000 68(74.7) 23(25.3) 1




Financial hardship

No 222(84.1)  42(159) 1 1

Yes 91(645)  50(355)  2.66 (165, 4.29)* 2.18(1.24, 3.81) *
Debt

No 302(78.2)  84(21.8) 1 1

Yes 10(52.6)  9(47.4) 3.24(1.27,8.22) * 1.66 (0.49, 5.66)

Table 6- Association ofobstetric and medical variables with antenatal depression among pregnant
mother participants attending ANC service at Y eka sub-city, Addis Ababa, 2019.

Variables Antenatal depression COR (95% Cl) AOR (95% CI)

No N (%) Yes N (%)

Gestational age (week)

1-12 67(70.5) 28(29.5) 1 1
13- 28 221(79.2)  58(20.8) 0.63(0.37,1.06) 0.59(0.32, 1.10)
29-40 23(82.1) 5(17.9) 0.52(0.18,1.51) 0.69(0.21, 2.25)
Miscarriage/abor tion/still
birth
None 252(79.2)  66(20.8) 1 1
Once 45(68.2) 21(31.8) 1.78(0.99,3.20) 1.64(0.83,3.25)
Twice or more 16(72.7) 6(27.3) 1.43(0.54,3.80) 0.92(0.28, 2.97)
Gravidity
First pregnancy 152(77.2)  45(22.8) 1
One 68(78.2) 19(21.8) 0.94 (0.51, 1.73)
Two 50(71.4) 20(28.6) 1.35(0.73, 2.50)
Three or more 43(82.7) 9(17.3) 0.71 (0.32, 1.56)
History of pregnancy
complication
No 120(79.2)  39(20.8) 1
Yes 15(70.0) 11(30.0) 1.63 (0.58, 4.59)
Current pregnancy
complication
No 293(78.6)  80(21.4) 1 1
Yes 20(62.5) 12(37.5) 2.20(1.03,4.69)* 1.57(0.60, 4.12)
Current pregnancy
planned?
No 32(61.5) 20(38.5) 241 (1.30,4.45)* 2.28(1.07,4.84) *
Yes 281(79.4)  73(20.6) 1 1
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Medical or chronic

illnesses
No 304(77.4)  89(22.6) 1
Yes 8(72.7) 3(27.3) 1.28 (0.33, 4.93)
HIV
No 308(77.6)  89(22.4) 1
Yes 4(57.1) 3(42.9) 2.69 (0.57, 11.81)
Anemia
Non-anemic 289 (79.2) 76(20.8) 1 1
Anemic 24 (63.2) 14 (36.8) 2.22(1.10,4.49) * 2.63(1.13,6.14)*

Table 7- Associationbetween psychosocial variables and antenatal depression among pregnant
mother participants attending ANC service at Y eka sub-city, Addis Ababa, 2019.

Variables Antenatal depression COR (95% CI) AOR (95% CI)
No N (%) Yes N (%)
Social support
(husband/I P)
No 13(54.2)  11(45.8) 3.10(1.34, 7.17) * 2.40(0.85, 6.77)
Yes 300(78.5) 82(21.5) 1 1
Social support
(Family/friends)
No 111(79.9) 28(20.1) 0.81(0.49, 1.33)
Yes 201(76.1)  63(23.9) 1
Spousal conflict
No 266(81.1) 62(18.9) 1 1
Yes 45(60.0) 30(40.0) 2.86 (1.67,4.90) * 1.57 (0.73, 3.37)
History of depression
No 292(78.5) 80(21.5) 1 1
Yes 9(47.4) 10(52.6) 4.06 (1.59,10.32)* 2.59 (0.80, 8.40)
| don't know 9(81.8) 2(18.2) 0.81(0.17,3.83) 0.56(0.06, 5.07)
Alcohal
No 302(77.4) 88(22.6) 1
Yes 11(68.8) 5(31.3) 1.56 (0.53, 4.61)
Spousal satisfaction
Not good 22(64.7) 12(35.3) 2.02(0.95,4.26) 1.29(0.50, 3.28)
Neutral 23(76.7) 7(23.3) 1.13(0.46,2.73) 0.79(0.28, 2.26)
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Good 266(78.7) 72(21.3) 1 1

Past year stressful
negative life events

No 271(78.6)  74(21.4) 1

Yes 42(68.9) 19(31.1) 1.66 (0.91, 3.02)
Emotional abuse

No 294(80.3) 72(19.7) 1 1

Yes 18(47.4) 20(52.6) 4.25(2.12,851)* 3.01(1.16, 7.82)*
Physical abuse

No 304(77.4) 89(22.6) 1

Yes 9(75.0) 3(25.0) 1.14 (0.30, 4.30)
Sexual abuse

No 304(77.6) 88(22.4) 1

Yes 9(69.2) 4(30.8) 1.54 (0.46, 5.11)

5.3. Association between antenatal depression and IFAS adherence
5.3.1. Result of Bivariate Analysis

Socio-demographic and economic, medica and obstetric, psychosocia and health service
utilization factors were tested for association with IFAS adherence. The factor that was found to
be significantly associated among socio-demographic factors is marital status. The odds of non-
adherence among pregnant women who were not married was 2.6 times higher than those who
were married [ COR=2.65; 95% CI (1.23, 5.72)].

As shownin Table 8-11, other significant factors that were found to be associated with adherence
to IFAS at aP-value less than 0.05 comprised of parity, time of ANC initiation, counseling about
IFAS, knowledge of IFAS and major antenatal depression (PHQ-9=10). Pregnant women who
had more than two children were at increased odds of non-adherence by 2.8 times compared to
those who have no child [COR=2.77; 95% CI (1.34, 5.76)]. Pregnant mothers who initiate ANC
after 16 weeks of their pregnancy were 1.56 times more likely not to adhere to IFAS [COR=1.56;
95% CI (1.01, 2.39)]compared to those who initiated ANC earlier. Not receiving counseling
about IFAS [COR=1.73; 95% CI (1.15, 2.61)] and not having a knowledge of IFAS use
[COR=1.86; 95% CI (1.19, 2.88)] significantly increased odds of non-adherence compared to

their counterparts. Antenatal depression (PHQ-9>5) was not found to be significantly associated
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with non-adherence. Major depression however (PHQ-9210) was significantly associated with
1.9 times increased 0dds of non-adherence [COR=1.89; 95% CI (1.11, 3.21)].

5.3.2. Result of Multivariable Analysis

The result of the fina adjusted model revealed that parity, knowledge of IFAS use and major
antenatal depression (PHQ-9 >10) remained to be significant predictors of IFAS adherence.
Also, even though experience of complications during current pregnancy didn’t show a
significant relationship in the bivariate analysis, it revealed a significant association in the
multivariable analysis.

Accordingly, pregnant mothers who have children of more than two, were at increased odds of
IFAS non-adherence more than two times compared to those who have no child [AOR=2.43;
95% CI (1.10, 5.35)].The odds of non-adherence increased by 1.8 times in pregnant mothers who
have no knowledge of IFAS adherence [AOR=1.85; 95% CI (1.01, 3.37)].Experiencing
complications in current pregnancy decreased odds of non-adherence by 63% compared to those
who had no complication [AOR=0.37; 95% CI (0.14, 0.98)]. Pregnant mothers who had major
depression were nearly two times more likely to be non-adherent to IFAS compared to mothers
who were not depressed [AOR=1.97; 95% CI (1.09, 3.56)].

Table 8- Association between socio-demographic and economic variables and IFAS adherence
among pregnant mother participants attending ANC service at Yeka sub-city, Addis Ababa,
2019.

Variables IFAS COR (95% CI) AOR (95% CI)
Adherent  Non-adherent
N (%) N (%)
Age
15-24 97 (63.0) 57(37.0) 1
25-34 146(63.8) 83(36.2) 0.97(0.63,1.48)
35-49 14(66.7) 7(33.3) 0.85(0.32,2.23)
Educational status
No formal education 28(70.0) 12(30.0) 0.89(0.38, 2.08)
Primary school 99(61.1) 63(38.9) 1.33(0.73,2.42)
Secondary school 85(62.5) 51(37.5) 1.25(0.67,2.32)
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Higher education 46(67.6) 22(324) 1
Occupational status
House wife 131(61.5) 82(385 1
Government/employee 25 (67.6) 12 (32.4) 0.77(0.37,1.61)
Private employee 82 (67.2) 40(32.8) 0.78(0.49, 1.24)
Unemployed 6 (46.2) 7 (53.8) 1.86 (0.61, 5.74)
Other 14 (66.7) 7(33.3) 0.80 (0.31, 2.06)
Marital status
Never Married 12(41.4) 17(58.6) 2.65(1.23,5.72)* 1.97 (0.82,4.69)
Married / Living together  245(65.2) 131(34.8) 1 1
Husband’s educational
status
No formal education 17(70.8) 7(29.2) 0.70(0.26, 1.87)
Primary school 78(66.1) 40(33.9) 0.88(0.50, 1.54)
Secondary school 89(64.5) 49(35.5) 0.94(0.55, 1.62)
Higher education 62(63.3) 36(36.7) 1
Monthly household income
<2000 53(63.9) 30(36.1) 0.99(0.53, 1.84)
2001- 4000 82(63.1) 48(36.9) 1.02(0.59, 1.79)
4001-6000 57(61.3) 36(38.7) 1.11(0.61, 2.01)
> 6000 58(63.7) 33(36.3) 1
Financial hardship
No 172(64.7) 94(35.3) 1
Yes 86(61.9) 53(38.1) 1.12(0.73,1.72)
Debt
No 247(64.0)  139(36.0) 1
Yes 10(52.6) 9(47.4) 1.59(0.63, 4.03)

Table 9- Association between obstetric and medical and IFAS adherence among pregnant mother
participants attending ANC service at Y eka sub-city, Addis Ababa, 2019.

Variables IFAS COR (95% CI) AOR (95% CI)
Adherent  Non-adherent
N (%) N (%)
Parity
Primiparous 162(68.6) 74314) 1 1
One 56(60.9) 36(39.1) 1.40(0.85,2.32) 1.52(0.87,2.64)
Two 25(56.8) 19(43.2) 1.66(0.86,3.20) 1.72(0.84, 3.49)
Three or more 15(44.1) 19(55.9) 2.77(1.33,5.75) * 2.43(1.10,5.35) *
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Current pregnancy

complication

No 233(62.5) 140(375 1 1

Yes 25(78.1) 7(219) 0.46(0.19,1.10) 0.36(0.13,0.97) *
Medical or chronic illnesses

No 251(63.9) 142(36.1) 1

Yes 6(54.5) 5(45.5) 1.47(0.44,4.91)

Table 10- Association between ANC service utilization variables and IFAS adherence among

pregnant mother participants attending ANC service at Y eka sub-city, Addis Ababa, 2019.

Variables IFAS COR (95% CI)  AOR (95% CI)
Adherent  Non-adherent
N (%) N (%)
History of anemia
No 175(66.3) 89(33.7) 1
Yes 30(62.5) 18(37.5) 1.18(0.62,2.23)
I don’t know 5(71.4) 2(28.6) 0.78(0.15, 4.13)
Current anemia (Knowledge)
No 190(66.2) 97(33.8) 1
Yes 16(59.3) 11(40.7) 1.34(0.60, 3.01)
I don’t know 4(80.0) 1(20.0)  0.49(0.05, 4.44)
Time of ANC initiation
< 16 weeks 183(67.3) 89(32.7) 1 1
> 16 weeks 74(56.9) 56(43.1) 1.55(1.01,239* 1.33(0.83,212)
Nutritional counseling
No 131(60.4) 86(39.6) 1.33(0.88, 2.01) 0.97 (0.58, 1.63)
Yes 122(67.0) 60(33.0) 1 1
|FAS counseling
No 95(56.2) 74(43.8) 1.73(1.14,2.61)* 1.32(0.78,2.23)
Yes 160(69.0) 72(31.0) 1 1
Knowledge of the effect of
anemia
No 109(59.9) 73(40.1) 1.33(0.88,1.99) 0.95 (0.56, 1.61)
Yes 149(66.5) 75(335) 1 1
Knowledge of prevention of
anemia
No 68(57.6) 50(42.4) 1.44(0.92,2.23) 1.16 (0.63, 2.11)
Yes 188(66.2) 96(33.8) 1 1
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Knowledge of use of IFAS
No 61(53.0) 54(47.0) 1.85(1.19,2.88)* 1.84(1.01,3.36)*
Yes 197(67.7) 94(323) 1 1

Table 11- Association ofpsychosocia variables and antenatal depressionwith IFAS adherence
among pregnant mother participants attending ANC service at Yeka sub-city, Addis Ababa,
2019.

Variables IFAS COR (95% CI) AOR (95% CI)
Adherent  Non-adherent
N (%) N (%)
Social support (husband/IP)
No 12(50.0) 12(50.0) 1.80(0.79,4.13)  1.45(0.56, 3.70)
Yes 246(64.4) 136(35.6) 1 1
Social support
(Family/friends)
No 87(62.6) 52(37.4) 1.04(0.68, 1.60)
Yes 168(63.6) 96(36.4) 1
Depression
(PHQ-925)
No 202(64.5) 111(355) 1
Yes 56(60.2) 37(39.8) 1.20(0.74, 1.93)
Major Depression
(PHQ-9210)
No 224(66.1) 115(339) 1 1

Yes 34(50.7)  33(49.3) 1.89(1.11,3.20)* 1.97 (109, 3.56) *
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6. DISCUSSION

This study has examined the association between anemia and antenatal depression as well as
antenatal depression and adherence to IFAS with the aim of exploring a possibly overlooked
vicious cycle that might exist between anemia, depression, and adherence to treatment of anemia

during pregnancy.

The result of our study revealed that anemia is negatively associated with antenatal depression.
Anemia hasmore than two times higher odds of depression during pregnancy. This is grossly
consistent with studies conducted elsewhere(23, 134). A cross-sectional study conducted in
Turkey found that total depression score was significantly higher in anemic pregnant mothers
compared to non-anemic mothers.The study also tested adjusted association between the two
variables to find that the presence of anemia independently predicts depression scorein the
pregnant mothers(23). Likewise, another retrospective study in Canada which compared
depression scores and odds of developing antenatal depression between iron deficient and non-
deficient anemic pregnant mothers found that the anemic group scored significantly higher
depression score and odds of developing antenatal depression in was higher in those who were

anemic (134).

On the other hand, a hospital-based study done in India reported in their finding that among
physiologic factors tested, presence of anemia showed a stronger association with antenatal
depression although the association was not found to be statistically significant, at 95%
significant level(25). On the contrary, a cross-sectional study from India came up with afinding
that showed the prevalence ratio of antenatal depression was higher in non-anemic pregnant
women(26).This disparity might be due to the instrument used to measure depression by the
study, that Kessler Psychologica Distress Scale (K-10) was used to screen depression.The K-
10is widely used to screen non-specific psychological distress and has comparatively low
specificity for screening depression. Another factor which contributed to the observed variation
could be sample size. Both studies assessed baseline data of a cohort and a clinical tria

respectively, whether sample size was computed for this specific objective was not indicated.

Studies aso reported a significant association between anemia and postpartum depression (120,
135, 136). There are studies nevertheless, which didn’t find a significant
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association(27).However, a systematic review and meta-analysis conducted recently found that
postpartum anemia is significantly associated with postpartum depression(137). The effect of
anemia during pregnancy on postpartum depression also showed a significant association in the
review.As was aforementioned, studies conducted to explore anemia on antenatal depression are
limited in number. However, some other studies reported similar findings in other population
subgroups. Studies conducted in reproductive age group women (22, 138, 139), children and
adolescents(19, 20), general population(20, 92, 140, 141), psychiatric patients(92), geriatric
popul ation(142)showed a significant association between anemia and depression.

In view of the observed association of anemia and antenatal depression, it has been hypothesized
that the mechanism that anemia contributes to depression could be due to its impact on mental
changes. Attributably, micronutrients like iron are essential for the synthesis of neurotransmitters
and their modulationmaythereforebe involved in regulations and alterations of mood, cognition,
and neurologic behaviors. Iron being the most abundant metal in the brain plays numerous
central rolesin this function.Pregnancy is placed at the center of these link as it creates extra
demand and leaves the pregnant women susceptible to deficiency(143-146). Therefore, this

study appears to confirm the association between anemia and antenatal depression.

In our study, antenatal depression was independently associated with an unplanned pregnancy,
IPV and economic factors. Severa systematic review and meta-analysis have synthesized risk
factors associated with antenatal depression and identified one or more of these factors as
significant contributors in their finding(30, 147-149). A systematic review and meta-analysis
conducted in Ethiopia found that unplanned pregnancy, household violence, and economic
factors are among factors that contribute to antenatal depression significantly. The effect of
unplanned pregnancy on antenatal depression was pooled to be 1.93 (1.81, 2.06) in the study.lIt
also showed that pregnant mothers who have economic problems are at increased odds of
developing antenatal depression. However, they also recommended further studies related to the
effect of socio-economic factors owing to some inconclusive findings obtained from their
review(30). Our study could provide evidence to the independent association between antenatal

depression and unplanned pregnancy, IPV and economic factors.
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Most studies reported a significant combined (Physical, emotional, sexual) effect of IPV on
depression, however, a study conducted using the distinct classification of IPV reported that
physical abuse failed to show significant association with depression(150). In our finding, sexual

violence also failed to show statistical significance.

When it comes to the association of antenatal depression and IFAS adherence, it is a topic not
well explored by previous studies. Findings from the present study showed that antenatal
depression at the cut off PHQ-9 = 5 didn’t reveal a significant association with non-adherence to
IFAS. A significant association was observed between depression, PHQ-9 > 10 and adherence to
IFAS indicating that major depression is associated with IFAS adherence.Information based on
symptom severity of depressionassociated with non-adherence, is not reported in studies which
assessed the relationship between antenatal depression and IFAS adherence, and thus no

comparison could be made.

In our study, antenatal depression was associated with nearly two times increment in the odds of
non-adherence to IFAS. A published abstract of a study which analyzed a data of 1461 pregnant
women recruited in a clinical trial Zimbabwe found that depressive symptoms are significantly
associated with reduced adherence to IFAS(57). In contrast to our study, the study also found
that perceived social support acted as a mediator and was also significantly associated with IFAS
adherence. The variation in results obtained could also be owing to the difference in the number
of factors controlled, where it was indicated that only education, economic status, HIV status,

and parity were controlled.

Similarly, apopulation-based prospective study which used Edinburgh Postnatal Depression
Scale (EPDS) to measure common mental disorders (CMD) found that CMD affected the extent
of iron supplementation intake in the duration of time that the supplement has been
taken(24).Another cross-sectional survey in Viet Nam found that women who took iron
supplements during pregnancy were fewer in women who have CMD compared to those without
CMD but the significance of the difference was found at borderline (P=0.05). This could be due
to the difference in the type of measurement method, where the study measured whether or not
iron supplement was used during pregnancy which might not be a sensitive enough measure of
non-adherence(125).



It has been postulated that antenatal depression is associated with increased non-adherence to
IFAS due to its impact in impairing healthy behaviors causing cognitive distortions that
negatively affect the decision-making capacities for self-care, reducing motivation to attend to
preventive health care and expectations from treatment(122, 151).Therefore, our study could
provide strong evidence that depression status, mainly major depression, during pregnancy could
be related to lower adherence to IFAS.

Our result indicated that knowledge of the use of IFAS is positively associated with IFAS
adherence. Pregnant women who had knowledge about IFAS use had increased odds of nearly
two times in adhering to IFAS compared to women who do not have. Several studies conducted
in Ethiopia supports this where knowledge of IFAS was found to be significantly associated with
IFAS adherencein their finding(44, 110, 115).

Another factor that was found to be significantly associated with adherence was parity in our
study, where pregnant women who had children of more than three had odds of more than two
times for non-adherence compared to those who have no children. Studies reported inconsistent
results regarding the association of parity with adherence. A study conducted in Sudan reported
that primiparous pregnant mothers were likely to adhere to IFAS(113).Other studies, however,
found that multiparity is associated with significantly higherodds of non-adherence(152, 153).
The possible reason could be pregnant women might have a relaxed attitude towards the

supplement, more so if she had good previous pregnancy outcomes.

A significant association between the current complication by the pregnant women and IFAS
adherence was found in our study.IFAS non-adherence decreased by 63% in pregnant women
who had experienced a complication during their pregnancy compared to those who never had a
complication. This finding can indirectly be supported by a study which found that the incidence
rate ratio of IFAS adherence was significantly higher in women who took the supplement when
they feel ill (117). Another study conducted in Mizan-Aman town which studied reasons
forpregnant women non-adherence to IFAS found that women’s fear of illness is among the

factors that increase women’s adherence(45).
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7. STRENGTHS AND LIMITATIONS

7.1. Strength of the study

This study has tried to explore the potetialentire cycle of unforeseeable underlying determinants
of important public health issues during pregnancy.

The major outcome variables of the study had been assessed using a validated tool in Ethiopian
context in case of antenatal depression and pill count in case of IFAS adherence, which is

comparatively objective measure than self-report.

The data had been collected by professional health care providers of the pregnant mothers, which
might have helped the pregnant mothers to feel at ease while collecting data ofsensitive and

private nature.

7.2. Limitations of the study

Results of this study need to be interpreted in consideration of the following limitations;

Even though, there is a plausible biological explanation for anemia to induce depression, it is
also acknowledged that the effect might aso play in the opposite direction. Also, it might also
hold to be true that antenatal depression and IFAS adherence might also associate in the reverse
direction. Related to the cross-sectiona nature of the study design, the direction of the

association could not be ascertained.

The findings of this study might not represent the general population, and should thus be
interpreted in the context of populations with similar sociodemographic and economic status
with that of this study.
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8. CONCLUSION AND RECOMMENDATIONS

8.1. Conclusion

This study revealed that there is a significant association between anemia and antenatal
depression. Pregnant mothers who were anemicwere more than two timesmore likely to be
affected by antenatal depression than pregnant mothers who are non-anemic.Other important
factorsidentified to be significantly associated with antenatal depression were financial hardship,
unplanned pregnancy, and IPV in terms of emotional abuse. This study also noted that thereis a
statistically significant association between major antenatal depression and adherence to IFASin
pregnant mothers. The odds of non-adherence to IFAS is nearly two times higher among pregnant
mothers with major depression than those without antenatal depression. Determinants like parity,
knowledge of the benefit of IFAS and complications during pregnancy were also found to be

significant factors for non-adherence.
8.2. Recommendations
Clinical recommendations:
Other health care professionals will benefit from testing for anemia status when treating

patients with depression, especialy in treatment-refractory cases. Thiswill also be beneficial in

treating pregnant mothers with depression before initiation of pharmacologic treatments.

In addition to the mere provision of IFAS, health care providers need to assess and ensure
whether pregnant mothers are taking the recommended IFAS.And along with this, the mental
state status of pregnant mothers must be put into consideration and needs to be targeted for

treatment of depression to improve IFAS adherence behavior.
Policy recommendations:

Antenatal depression needs to be integrated into the routine screening in the ANC service
owing to the prevalence during pregnancy and its possible association with anemia and also
IFAS adherence.
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The routine screening of anemia currently being implemented at ANC services need to be kept,
on account of its probable association with antenatal depression and possible indirect
implication on its treatment.

In efforts being made on interventions related to nutritional deficiencies like anemia, it isworth

assessing and screening for depression as well.

Resear ch recommendation:

Further prospective or retrospective studies which can revea the direction of the association of
anemia, depression and IFAS adherence are warranted
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ANNEXES

I. Participant Information Sheet and Informed Consent Form (English)

Institution: Addis Ababa University, College of Health Sciences, School of Public Health

Name of the Principal I nvestigator: MirafMesfin

Participant Identification Number:
Participants I nformation Sheet

Hello, my name is . | am collecting a data for a research

entitled *Association of antenatal depression with anemia and adherence to IFAS adherence
among pregnant women attending antenatal care services at heath centers in Yeka sub-city,
Addis Ababa’.

We would like to invite you to participate in this study. Your participation in this study will only
be based on your willingness. Y our decision not to participate in the study will not affect any of
the health services you get from the facility. Before making a decision please take a little time to
understand the following information. Thank you for your time.

Study objective: The objective of the study is to assess the relationship between anemia,
depression and adherence to Iron Folic Acid supplement in pregnant women.

Procedures. You are invited to participate in this study because you are attending your
pregnancy follow up in one of the health centers in Y eka sub-city selected for this study. If you
are willing to participate in the study after you have understood all the information, you will sign
on the informed consent form as a confirmation of your agreement. Y ou will then be requested to
provide your response for the questions you will be asked from a questionnaire. These will be
mainly questions regarding your background information, information related to
presence/absence of depressive symptoms during your pregnancy, regarding your intake of Iron
Folic Acid supplement. Information like your hemoglobin status and other recorded parameters

which are important to the study will be collected from your ANC record.

57



Benefits of participation: Your participation will be useful to give insight in support of efforts
being made to improve maternal health care services based on evidence base. Besides this, you

will have access to professional counseling and/or treatment if you happen to be affected by

antenatal depression.

Risks/discomfort of participation:Participation in this study does not cause any notable harm.
The questionnaire will take about 30 minutes of your time. Some questions might be persona in
nature.We hope that you will answer all the questions in the questionnaire since your responses
are very important to us. However, you can still refrain from answering any question you don’t

want to respond.

Confidentiality: the information you provide will be kept strictly confidential and will not be
shared with anyone. We will be using code numbers on the questionnaire instead of your name.
The filled questionnaires will be locked and access will be restricted only to the study team

members.

Contact: If you have any question, you can contact the principal investigator using the following
address:

MirafMesfin, Tel.:- +251-912-91-48-62

Email address. mripta@gmail.com
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Informed Consent Form

| have understood the detail of information provided above. My decision to take part in the study

is,
Yes No [
Signature:

Date:

Name of data collector:

Signature:

Thank you for your time.
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I1. Participant Information Sheet and Informed Consent Form (Ambharic)
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II1. Questionnaire (English)

Questionnair e prepared to assess the association of antenatal depression with anemia and
adherenceto IFAS

Participant ID: Health center:
Date:
|. Eligibility Check
No. | Questions Response Remark
101 | Age(in complete years)
During this pregnancy, were 1 No 2 Ves
102 | you given or did you buy any
IFAS?

Note: if the potential participant:
1) islessthan 18 years or 2) didn’t take/buy any IFAS in the past month >Thank
theinterviewee and stop the interview here.
II. Participant I dentifying Infor mation
No | Questions Response Remark
201 | Medical Record Number (MRN)
202 | Addressof current residence

Sub city:

Woreda: Kebele:

Tel. no: 1.

2.

I11. Socio-demographic and Economic Factors
No | Questions Response Remark
301 | Educationa Status 1. llliterate (can’t read and write)
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2.
3.
4.
S.
6.

Literate but no formal education
Primary school (grade 1-8)
Secondary school (grade 9-12)
Some college or technical school
Diploma

BSc/ BA

. MSc/MA and above

302

Occupation

. House wife

Daily Laborer
Trade/Merchant

. Governmental Employee

. Private Employee

. Unemployed

. Other (specify )

303

Marital status

Never Married

Married / Living together

. Divorced /Separated
. Widowed

If response is ‘1,
3, 4’ skip to item
306.

304

Husband’s educational status

N O A WN R DN WOWN PR NN ®OWN PR 0N

. Illiterate (can’t read and write)
. Literate but no formal education

. Primary school (grade 1-8)

Secondary school (grade 9-12)
Some college or technical school
Diploma

BSc/ BA

. MSc/MA and above

305

Husband’s occupation

1.
2.
3.
4.
S.

Daily Laborer
Trade/Merchant
Governmental Employee
Private Employee
Unemployed




6. Other (specify )

306 | Religion 1. Orthodox
2. Muslim
3. Protestant
4. Other (specify )
307 | Family Size (how many
persons live in your house)?
308 | Tota number of children
309 | Monthly income/salary (Birr)
310 | Monthly household income
(Birr)
311 | Do you usually encounter 1. Never
financial hardship to cover 2. Rarely
your basic expenses? 3. Sometimes
4. Often
312 | Areyou currently in debt? 1. No 2.Yes
(Y ou/yourhusband as afamily)
V. Obstetric and medical history
No | Questions Response Remark
401 | Dateof first ANC visit? I E.CODMMYYYY)
402 | Gestational age months weeks

(If gestational age is unknown, record
expected date of delivery)

403 | Number of antenatal visits
attended during current

pregnancy?

1. Once
2. Two times

3. Three times and above

404 | Have you ever encountered

1. None
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mi scarriages/abortion or
stillbirth?

2. Once

3. Twice or more

405 | Number of previous 1. First pregnancy If responseis
pregnancies ‘1’ skip to item
2.One 408,
3. Two
4. Three or more
406 | Date of Birth of your last child T E.CODMMYYYY)
407 | History of any complication
during last pregnancy? 1. No 2.Yes
(E.g., Vaginal bleeding/gush of fluid,
severe swelling of face/hand/feet severe If yes, specify
headache, blurred vision, fever, severe
abdominal pain, convulsion, other)
408 | Did you experience any of the | 1. No 2.Yes
above complications during If Y eswhich one,
current pregnancy? (Specify)
409 | Isthe current pregnancy 1 No 2 Yes
planned?
410 | Do you currently have any
medical or chronic illnesses 1LNo 2. Yes
(like hypertension, digbetics, | | Y&S (Specify)
cardiac disease, etc.)?
411 | Do you take any other regular 1 No 2 Yes
medication for other medical
ilness? If yes (Specify)
412 | HIV status 1. Negative 2. Positive
413 | Level of Hemoglobin/Hematicrit
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V. ANC Service Utilization

No Questions Response Remark
501 | For how many days per week
in average did you take the __ daysperweek
IFAS in the past month?
502 | Have you ever received 1 No 2 Yes
nutritional counseling?
503 | Have you ever heard of 1 No 2 Ves If response is ‘1’
Anemia? Skip to item 508
504 | Didyou have ahistory of 1.No 2 Yes 3.ldon’tknow
anemia?
505 | Do you have anemiain the 1.No 2 Yes 3.ldon’tknow
current pregnancy?
506 | What do you know about 1. I don’t know
consequence of anemia? 2. Effect on the fetus
3. Effect on the mother
4. Other (Specify)
507 | What do you know about 1. I don’t know 2. Nutrition
methods of 3. Iron/vitamin intake
prevention/treatment of 4. Other (Specify)
anemia?
508 | Have you ever received 1. No 2.Yes
counseling about IFAS?
509 | What do you know about uses | 1. I don’t know
of IFAS? 2. To prevent/treat anemia
3. For fetus devel opment
4. Other (Specify)
510 | What isyour opinion on ANC

service you have received?

1. Not satisfied (Has many things

to improve)

2. Not that much satisfied (Has
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some things to improve)

3. Neutral 3. Satisfied

511

Number of IFAS prescribed

Quantity

Daily dose

512 | Number of remaining IFAS

(Pill count)

VI. Depressive symptoms (PHQ-9)

Over the last 2 weeks, how often have you been bothered by any of the following problems?

601

Littleinterest or pleasurein | 0. Not at al | 1. Severa days

doing things

(2-6 days)

2. More than
half the days
(7-11 days)

3. Nearly
everyday
(11-14 days)

Remark

602

Feeling down, depressed, or
hopel ess

603

Trouble falling or staying
asleep, or slegping too much

604

Feeling tired or having little

energy

605

Poor appetite or overeating

606

Feeling bad about yourself -
or that you are afailure or
have let yourself or your

family down

607

Trouble concentrating on
things, such as reading the
newspaper or watching
television

608

Moving or speaking so
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slowly that other people
could have noticed? or the
opposite - being so fidgety or
restless that you have been
moving around alot more

than usual

609

Thoughts that you would be
better off dead or of hurting

yourself in some way

610

If you checked off any
problem on this
questionnaire so far, how
difficult have these problems
made it for you to do your
work, take care of things at
home, or get along with

other people?

1. Not difficult at al
2. Somewhat difficult
3. Very difficult

4. Extremely difficult

611

Total Score

VI1I. Psychosocial Factors

No

Questions

Response

Remark

701

partner/baby’s father?

prayer, nutritional support,

accompaniment)

need from your husband/intimate

(like practical help with routine
activities, information and advice,
emotional support and assurance,

resource and material goods,

Do you get adequate support you | 4 2.Yes
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702 | Do you get adequate support you 1. No 2 Yes
need from your
If yes
family/friends/neighbors 4
(like practical help with routine | (Specify source of support)
activities, information and advice,
emotional support and assurance,
resource and material goods,
prayer, nutritional support,
accompaniment)?
703 | How often do you oftengetina | 1. Never
conflict with your intimate 2. Sometimes
partner/husband? 3. Often
4. Almost always
704 | History of mentdl ilIness 1.No 2.Yes 3.ldon’tknow
705 | History of depression 1.No 2.Yes 3.ldon’tknow
706 | Family history of mental illness 1 No 2 Yes 3 Idon'tknow
707 | Do you drink alcohol drinks? 1.No 2Ves
If yes, how often
(Specify)
708 | Do you consume khat? 1.No 2 Ves
If yes, how often
(Specify)
709 | Do you smoke? 1.No 2 Ves
If yes, how many per day
(Specify)
710 | How do you describe your overall

relationship with your

1. Notgood 2.Neutral 2.Good
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husband/IP(your marital/spousal
satisfaction)?

711 | Have you encountered stressful 1 No
negative life eventsin the past 12
. 2.Yes
months? (like death of
spouse/child/close relative, If yes, (Specify)
difficult spousal separation,
financial crisis, serious
illness/injury/assault to self/close
relative, loss of job, other adverse
event)
712 | Does your partner/husband abuse
) o 1. Never
you emotionaly (like insult, talk _
2. Sometimes
down to, threaten to harm,
3. Often
scream, curse you, make you feel
4. Almost always
bad about yourself)?
713 | Does your partner/husband abuse
_ o 1. Never
you physically (like hit, slapped, _
_ 2. Sometimes
kicked, push you)?
3. Often
4. Almost always
714 | Does your partner/husband abuse

you sexually (forced to have

sexual activity)?

1. Never

2. Sometimes

3. Often

4. Almost always

Name of data collector:

Signature:

Signature:

Name of data supervisor:
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IV. Questionnaire (Amharic)
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