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ABSTRACT

Background: Oligohydramnios is a condition where amniotic fluid volume is lower than
expected for gestational age. It is the most common amniotic fluid disorder and the leading cause
of severe fetal and maternal adverse outcomes. Despite the severity of the problem, studies
regarding the magnitude and associated factors of oligohydramnios in third-trimester pregnancy
were limited in Ethiopia, mainly in the study area.

Objective: To assess magnitude and associated factors of oligohydramnios among women in the
third trimester of pregnancy at Mekelle public hospitals, Tigray, Ethiopia, 2024/2025.

Methods: A cross-sectional study was conducted from December/1/2024 to May/30/2025 in
Mekelle city. We included pregnant women using consecutive sampling technique using
predefined inclusion criteria. Interview using structured questionnaire was employed to collect
socioeconomic and demographic, lifestyle, medical and obstetric related data. The data were
analyzed using SPSS version 27. Descriptive statistics were utilized to summarize data. Binary
logistic regression analysis was employed to identify factors associated with oligohydramnios in
third-trimester of pregnancy. Variables with P<0.05 in multi-variable analysis were declared
statistically significant & interpreted using AOR with 95% CI. Hosmer-Lemeshow test was used
to assess model fitness & it was insignificant (P=0.956), indicating a good-fitted model for the
data. The maximum VIF was 1.12, telling that no Multicolinearity issue among covariates.
Results: The mean age of the study participant, 356 with a 100% response rate, was a 28.2+5.06
years. The magnitude of oligohydramnios in third trimester of pregnancy was 7.9% (95% CI:
5.3-11.2%). Women with a history of diabetes mellitus [AOR=4.12 (95% CI. 1.26-13.53)],
hypertension [AOR=6.12 (95% CI: 1.82-20.59)], anemia [AOR=4.63 (95% CI. 1.61-13.37)],
hyperemesis gravid arum [AOR=4.76 (95% CI: 1.82-12.48)], post-term pregnancy [AOR=7.22
(95% CI: 1.41-36.98)] and fetal factors, including congenital anomalies [AOR=7.60 (95% CI:
1.81-31.94)] and intrauterine growth restriction [AOR=5.87 (95% CI. 1.42-24.32)], were
significantly associated with an increased odds of oligohydramnios.

Conclusion & Recommendations: 7.9% of pregnant women had sustained oligohydramnios.
Maternal diabetes, hypertension, anemia, hyperemesis gravid arum, post-term pregnancy, fetal
congenital anomalies and intrauterine growth restriction were identified as significant risk factors
for oligohydramnios. We recommend increased surveillance for oligohydramnios focusing on
the identified risks, maternal life style modifications & regular antenatal checkups in pregnancy.
Key words: Oligohydramnios, Magnitude, Associated factors, Third Trimester, Pregnant
Women, Mekelle, Tigray, Ethiopia
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1 INTRODUCTION

1.1 Background

Oligohydramnios is defined as a decrease in amniotic fluid volume below what is expected for
given gestational age (1). According to specific ultrasound (US) criteria, oligohydramnios is also
defined as; an amniotic fluid index (AFI) less than 5™ percentile for gestation, an AFI of 5 cm or
less, or a single deepest pocket (SDP) of less than 2 cm, regardless of estimated gestational age
(GA) for singleton pregnancy (1-3). No presence of Amniotic fluid (AF) is called anhydramnios
(1). Normal amniotic fluid volume (AFV) ranges from 5-24 cm of AFI and from 2-8 cm of SDP.
An AFI >25 cm or a SDP > 8 cm is called polyhydramnios (2,4,5).

Oligohydramnios is recognized as the most common amniotic fluid disorder (6). Amniotic fluid
is a clear, watery substance found within amniotic sac (5). The semi-quantitative AFV evaluation
approaches (AFI and SDP) are crucial for monitoring fetal well-being, particularly in
pregnancies at higher risk of oligohydramnios problems during the second and third trimesters.
The estimated or subjective method requires the clinician's experience. Oligohydramnios can be
identified during routine check-ups or may be diagnosed accidentally in inpatients who do not
attend regular antenatal care (ANC) (4,7-11).

Mechanism of AF production, reabsorption, composition & volume depends on GA.
Composition of Amniotic Fluid: it primary consists of water and also various solid substances:
0.5gr of protein, 24 mg of non-protein nitrogen, 4.5mg of uric acid, 19 mg of sugar, 5.5 mg of
calcium & 3.1 mg of phosphorus per 100 ml. Additionally it contains different types of cells;
epithelial & fibroblastic cells which support fetal growth (4,12).

Production and reabsorption of amniotic fluid: AF is renewed continuously throughout
pregnancy. The process continues actively until labor begins to ensure optimal fluid environment
remains supportive and protective for the developing fetus. This renewal process occurs through
production and reabsorption of AF (maternal and placental source, fetal kidney urine production
and reabsorption of membrane and skin). In first trimester, AF is produced from both fetal &
maternal sources, primary the amniotic membrane. In second and third trimester, fetal urine is
the main source of AF, produced by the fetal kidneys starting before the end of first trimester
(5,12).



Amniotic Fluid Volume: it normally changes with GA and increases as fetus grow and reach
peak around 28 weeks of gestation and then after decreases progressively towards the end of
pregnancy. It is predictable from first half of pregnancy. It starts as 50-60 ml at 12 weeks, 175-
200 mL at 16 weeks, 400 ml at mid pregnancy, reaching 1000 mL at 28 weeks and then after
followed by a steady decline until 42 weeks. At 36 weeks become 900 mL and after 38 weeks
decreases by 125 ml per week, reaching 800 ml at 40 weeks of term pregnancy and so on. In the
final weeks of pregnancy and postdate period, AFV declines significantly with a 93% decrease
each week. After 41 weeks there is a 25% decrease in the AFI per week, dropping to 250 ml of
AFV by 43 weeks. The lower AFV indicates a poorer prognosis for the pregnancy (12-15).

Role of Amniotic Fluid in Embryo and Fetal Development: amniotic fluid plays several
crucial roles in the development of embryos and fetus. It is essential for lung and even
musculoskeletal developments. Swallowing of AF supports growth of gastrointestinal tracts and
provides essential nutrients to the fetus. AF also creates a protective environment that is sterile
and thermally controlled, cushioning the fetus & umbilical cord (avert compression) from
trauma. Additionally, AF has bacteriostatic properties that help reduce infection and lessen
impact of uterine contractions on the fetus (9,11,12,15,16).

1.2 Statement of the Problem

Oligohydramnios is the significant cause of complications (maternal and perinatal morbidity and
mortality) during pregnancy, and it may reach up to 56.5% (17,18). Globally, its magnitude
varies by region, affecting about 1-5% of all pregnancies, but increase beyond 12-14% after 41
weeks and 30% in post-term pregnancies (5,6,19). The worldwide magnitude of isolated
oligohydramnios at term (GA >37 weeks) pregnancy is 6.7% (20). In regions with good access
to US the magnitude of oligohydramnios range from 0.5% to 8% and in low and middle income
country (LMIC), due to limited use of US in routine ANC, the occurrence & effects of
oligohydramnios are largely unknown (21). In LMIC, the magnitude in third trimester pregnancy
is 0.7% and it varies among study sites; from the lowest of 0.2% in Zambia and Democratic
Republic of Congo to the highest of 1.5% in Pakistan (22).

In India, the magnitude of oligohydramnios is around 2.3% across all pregnancies and 1-5% at
term (23,24). In Africa, magnitude rate range from 4% to 23% of all pregnancy (25) and a study



report in Uganda reveals a 9.4% rate at term pregnancies (19). Study in Ethiopia revealed a 2.3%
magnitude across all gestations (26). Studies in Amhara region revealed a magnitude of 2.36% at
third trimester (16) and 36.46% at term pregnancy (14). A study in teaching hospitals of
Mekelle University, Tigray region reported a 2.6% magnitude rate at term pregnancy (9).

The cause of oligohydramnios is dynamic & multi-factorial. It may be unknown cause (account
up to 56%) or various maternal, placental and fetal factors (5,19,27). Depending on the time of
pregnancy when it is diagnosed, its causes may be fetal structural defects, utero-placental
insufficiency, intrauterine growth restriction, premature rupture of membranes (PROM),
prolonged pregnancy & drugs (3,17,28). In post-term pregnancies, the majority (93%) of
oligohydramnios cases are of unidentifiable cause and about 7% of the cases have placental

insufficiency (19).

The maternal factors include post-term pregnancy (GA>42 weeks), severe maternal illness like
hypertension, preeclampsia, anemia, Diabetes Miletus (DM), malnutrition, multiple pregnancies,
prim gravidity, drug adverse effect, leaky and dehydration (due to few water intake or high

environmental temperature) (6,8,11,13).

The fetal factors include congenital abnormalities like urinary tract anomalies such as bilateral
renal agenesis and polycystic kidney lead to reduced fetal urine production, pulmonary
hypoplasia which can lead to poor fetal outcomes like intra uterine growth restriction (IUGR)
and structural deformities and low fetal weight. Placental abnormalities like Abruptio placenta,
twin-twin transfusion complications and IUGR (12,20,24-26).

The complexity of oligohydramnios causes highlights the importance of thorough clinical
evaluation and surveillance in addressing oligohydramnios (3). Additionally, understanding the
interplay of these factors can aid in developing tailored interventions to improve maternal and
fetal outcomes. However, there are very few studies that link these interacting factors to
oligohydramnios in Ethiopia, particularly in the Tigray region. Therefore, this study aims to
contribute the lack of data linking maternal, fetal, and placental factors to oligohydramnios in the

study area.



Consequence of oligohydramnios; it can lead to several serious complications for the fetus and
the mother. For the fetus, include IUGR, pulmonary hypoplasia (a reduction in the number of
alveoli), Potter’s syndrome, fetal deformities (hip dislocation, club foot and hand), and umbilical
cord compressions in severe instances can lead to fetal death (7,22,26,31,32). In the third
trimester, the incidence of adverse perinatal outcomes vary significantly from 29.7% to 46.6%
and it may be due to umbilical cord compression, utero-placental insufficiency, meconium

aspiration and other causes (33,34).

Oligohydramnios at term is linked with an increased incidence of intra-partum complications and
short-term neonatal morbidities such as high rate of preterm delivery, IUGR, labor induction,
caesarean deliveries, Apgar score<7 at 1 and 5 minutes and admission to the neonatal intensive
care unit (20,35).

Oligohydramnios is also associated with higher maternal health risks, including increased rates
of infection, induction and operative deliveries. Globally, cesarean section (CS) rate range from
42.0% to 83.6% in oligohydramnios cases. Oligohydramnios also doubles the risk of CS for fetal
distress and risk of Apgar score <7 at 5 minutes (16,20,21). The most indication for CS is fetal
distress in 42.9% in oligohydramnios cases (5).

In Ethiopia and Tigray the rate of CS was increased from 2% in 2016 to 5% in 2019 and from
2% in 2016 (36) to 6.9% in 2019 (37) respectively. A study in teaching hospitals of Mekelle
University among term-pregnant women had revealed 89.4% of participants with composite
adverse maternal outcomes (labor induction, operative vaginal delivery, or CS). The CS
complication alone accounted 69.2% and oligohydramnios was the commonest indication for
this in 22% (9). Nearly 30% of participants had composite adverse perinatal outcomes, and
IUGR was detected as the most significant common reason for having a CS (34). Low AFV can
also severely affect the accuracy of US imaging (14).

The detection of oligohydramnios affects how pregnancy is managed and may lead to early
delivery based on GA (15). Early detection and managing of oligohydramnios can potentially
reduce fetal perinatal complications and maternal risk of CS (24,31). Causative factors can be
corrected at early antepartum period to reduce incidence of oligohydramnios (18). Only a few

studies have been conducted in the world. Studies in African countries are also very few in
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numbers including Ethiopia. Most of the few studies done elsewhere included pregnancy that are
term or post term and its outcome (9,19). A study in Amhara region of Ethiopia at term
pregnancy revealed about 1/4™ (25.01%) of pregnancies complicated by abnormal AFV (both
oligohydramnios & polyhydramnios) (14). The author had suggested, following researchers to

conduct a separate study on polyhydramnios & oligohydramnios.

A study in India (38) reveals treatment trial of oligohydramnios that can be achieved by infusing
saline solution into the amniotic cavity through trans-abdominally, known as amnioinfusion. The
study had found a significant difference in mean of AFI, pre (3.3 cm) and post (8.8 cm) in
amnioinfusion (P-value<0.001). It raises the AF especially in preterm (28-34 weeks) and help to
reduce complications resulting from decreased intra-amniotic volume which prevent cord
compression, prolong duration of pregnancy, increasing birth weight, preventing fetal distress
and reducing operative intervention. From this we can observe that the trial does not cure the

case, only minimize its severity of complications.

Oligohydramnios remains a significant concern in obstetric practice and it is recognized as the
most common amniotic fluid disorder, which leads to serious complications (6). Despite the
severity of the problem, the risk factors associated with oligohydramnios have been poorly
understood in Ethiopia, mainly in the study area. In the selected study set-ups, there is an
observed increased burden of oligohydramnios leading to complications such as maternal
adverse outcomes like risk of increased demand for CS and bad perinatal outcomes due to this
case, despite using some advanced diagnostic modalities (US) and clinical practices. The
underlying risk factors in the area are less understood because no prior study has focused on this
issue. Thus, detecting oligohydramnios and identifying its risk factors in third-trimester
pregnancy is very crucial to applying proper intervention measures such as prevention, early
detection and management for health outcomes of mothers and babies to fulfill the gaps by

conducting a detailed institution-based cross-sectional study.



1.3 Significance of the Study

The expected findings of this study will provide valuable insights for healthcare professionals,
researchers, individual women and the community, contributing to a better understanding of
oligohydramnios and its associated factors in feto-maternal health and helping to improve

outcomes for both mothers and their babies.

The findings of this study will help to inform & strengthen clinical practice of healthcare
providers and the institutions about the specific factors affecting oligohydramnios to enhance
early detection and management, ultimately improving outcomes for mothers and their babies.
Additionally, the study will clarify the burden of oligohydramnios, which give clue to health

programmers.

Furthermore, the study will contribute to enhancing counseling and prevention strategies during
the preconception and pregnancy periods at both individual and community levels. It will help in
raising awareness among women about the identified risk factors of oligohydramnios and the
importance of monitoring optimal amniotic fluid levels in pregnancy that affect feto-maternal
health. Moreover, it will improve understanding of how abnormal amniotic fluid volume impacts
fetal growth, potentially leading to fetal growth restrictions and developmental abnormalities
such as congenital anomalies (birth defect). Likewise, it will serve as aid in teaching anatomy to
health professionals to aware them about the effect of oligohydramnios. Finally, it will serve as
baseline information to guide future research on oligohydramnios.



2 LITERATURE REVIEW

2.1 Literatures on Magnitude and Associated Factors of Oligohydramnios

2.1.1 Magnitude of oligohydramnios

A cross-sectional study conducted in Nepal among 477,486 women giving birth, regardless of
GA screened out, identified oligohydramnios in 86 cases, revealing a 1.2% magnitude rate (39).
Another similar study done in Pakistan among 5,406 second and third-trimester pregnant women
attending inpatient & outpatient services found oligohydramnios in 173 women, making a
magnitude rate of 3.2% overall gestation & 2.6% at term (40), which is inconsistent with the

study in Nepal.

A similar study done in India, out of 12000 third trimester pregnant women screened,
oligohydramnios was found in 150 women, giving a 1.25% magnitude rate (23). In line with this,
a study done on GA>28 weeks pregnancy in Yemen among 6637 deliveries screened out had
found 100 women, resulting in a 1.5% magnitude rate (5). Another study in Pakistan, out of
15,579 total deliveries examined, found 592 women, giving a 3.8% magnitude rate (31), which is
slightly higher compared to studies in India and Yemen. A study done in the Amhara region of
Ethiopia on third trimester of pregnancy found oligohydramnios in 51 women out of 153
samples, making a 33.3% magnitude rate (41), which is inconsistent with the above studies,

showing a discrepancy in rate (higher).

Another cross-sectional study carried out at term pregnancy in Uganda, among 426 women
screened out, oligohydramnios was found in 40 women, resulting in a magnitude of 9.4%(19). In
a study in Amhara region of Ethiopia, out of 384 women screened, 140 women were found,
giving a magnitude of 36.46% (14), which is inconsistent (higher rate) with the study result in
Uganda. On the other hand, a similar study done in academic hospitals of Mekelle university in
Tigray region of Ethiopia, out of 10,451 pregnant women giving birth screened out, 273 women
found with oligohydramnios, making a magnitude of 3.2% across all gestations & 2.6% at term
pregnancy (9), which is inconsistent with the study results in Amhara region and Uganda,

showing a great discrepancy.



2.1.2 Socioeconomic and demographic factors

Increasing age was significantly associated with oligohydramnios in a case-control study done in
Nepal on 148 pregnant women during third-trimester pregnancy (P=0.035)(18). Additionally,
low socioeconomic status was significantly associated with oligohydramnios in a retrospective
study done in India on 90 pregnant women during third trimester pregnancy (P=0.017) (24).
Furthermore, living in a rural area was also significantly associated with oligohydramnios in a
term cross-sectional study involving 384 pregnant women during third-trimester of pregnancy in
Ambhara region of Ethiopia [AOR=3.21(1.19-5.37)] (14).

2.1.3 Maternal clinical and life style factors

Anemia was significantly associated with oligohydramnios in a cohort study done in Pakistan
among 551 pregnant women in their term pregnancy (P=0.001) (42). Another cross-sectional
study done in Pakistan had identified a significant association between urinary tract infection
(UTI) and oligohydramnios among 173 pregnant women in their second and third trimesters
(P=0.047)(43). Additionally, diabetes mellitus was significantly associated with oligohydramnios
in a cohort study done in Saudi Arabia among 497 third-trimester pregnant women (P=0.005) (4)
and in a cross-sectional study done in Ambhara region of Ethiopia among 384 women at term
pregnancy [AOR=2.16 (1.32-4.75)] (14).

Hypertension, including pregnancy induced was significantly associated with oligohydramnios in
a cross-sectional study done in Pakistan among 185 pregnant women in their second and third
trimester pregnancy (P=0.000) (43) and in a cross-sectional study done in Amhara region of
Ethiopia among 334 pregnant women at term pregnancy [AOR=3.22(1.24-8.36)] (16).

Lack of taking nutritionally diversified diets (not taking extra diets like meat, fish, eggs (P <
0.008) & vegetables (P<0.016) was significantly associated with oligohydramnios among 296

pregnant women in their third trimester in a case-control study done in Nepal (18).

2.1.4 Maternal obstetric related variables

Increasing GA was significantly associated with oligohydramnios in a case-control study done in
Nepal on 148 oligohydramnios cases of pregnant women in their third trimester (P<0.001) (18)
and in a cross-sectional study done in Yemen among 6637 pregnant women in their third

trimester (P=0.04) (5). In term cross-sectional studies done on 426 pregnant women in Uganda



[P=0.022, AOR=2.5(1.1-5.6)2.5] in GA 40-41 weeks and [P<0.001, AOR=6.0(2.3-16)] in
GA>41 weeks(19) and on 334 pregnant women in Amhara region of Ethiopia [AOR=1.58(1.16-
2.17)] in GA>40 weeks (16), similar significant association. Prolonged (post-dated) pregnancy
was significantly associated with oligohydramnios among 148 oligohydramnios cases of
pregnant women in their third trimester in a case-control study in Nepal [P < 0.05, OR = 5.520
(2.666-11.427)] (18).

Primigravidity was significantly associated with oligohydramnios among 384 pregnant women
at term pregnancy in Uganda [P=0.002, AOR=3.7(16-6.7)] (19). History of abortion was
significantly associated with oligohydramnios among 185 pregnant women in their third
trimester in a cross-sectional study in Pakistan (P=0.004) (43) and on 334 pregnant women at
term in Amhara region of Ethiopia [AOR=3.42(1.26-9.23)] and among 334 pregnant women at
term in the Amhara region of Ethiopia [AOR=3.42(1.26-9.23)] (16).

Short inter-pregnancy interval (<2 years) [AOR=3.03(2.18-6.28)] and hyperemesis gravid arum
[AOR=1.19(1.02-4.41)] were found to be significantly associated with oligohydramnios among
384 term pregnancies in a cross-sectional study done in the Amhara region of Ethiopia (14). A
study done in academic hospitals of Mekelle university in Tigray on 273 term pregnant women
had found primigravida [P=0.003, AOR=2.3(13-4.0)] and post-term pregnancies [P=0.024
(AOR=2.4(1.1-5.1)] to be statistically significant determinants of adverse neonatal outcome in
oligohydramnios and ITUGR and had also found them to be statistically associated and the most
common reasons for having CS [AOR=18.0 (13.1-24.2)] (34).

2.1.5 Feto-placental related variables

In a study done in Pakistan among 149 cases during the second trimester, US-detectable fetal
abnormalities (different renal anomalies, polycystic kidney disease (PKD), and hydronephrosis)
were significantly associated with oligohydramnios (P=0.045) (44). In a case-control study done
in Sudan among 247 pregnant women in their third trimester, congenital anomalies were
significantly associated with oligohydramnios (OR=37.1034) (45). IUGR was significantly
associated with oligohydramnios among 100 pregnant women in their third trimester in a cross-
sectional study done in India (P<0.01) (46).



CONCEPTUAL FRAME WORK MODEL
The conceptual framework is developed and adapted from reviewed literatures (11, 14, 30, 32—
35, 37), mainly to illustrate the association between the risk factors and oligohydramnios.

Feto-placental factors: US based
«» Estimated fetal weight (EFW)
«» US detectable;

o Congenital anomaly,

o Placental insufficiency
(Abruptio placenta,
multiple fetus or twin-
twin transfusion, IUGR)

Oligohydramnios
status

Maternal clinical factors: Maternal life style Maternal
«» Maternal illness; factors: socioeconomic
o Hypertension, DM, Anemia, % Hydration & demographic
Malnutrition (under), UTI, HIV status status factors:
«» Obstetric characteristics; < Nutrition < Age
o ANC follow up, Gravidity, GA, inter diversity; < Marital
pregnancy interval, vegetables and status
o Hyperemesis gravid rum history in extra diet meat, % Ethnicity
current pregnancy egg, fish feeding % Religion
o Abortion, stillbirth history < lron & folic acid «» Education
supplementation level
status ¢+ Occupation
+«+ Residence
¢ Income
P

Figure 1: Conceptual framework illustrating the relationship between risk factors and oligohydramnios.
NB: thick arrow indicates the association between the independent variables and the outcome
variable that included in this study; thin arrow indicates that there may be an association but not
studied in this study.
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3 OBJECTIVES OF THE STUDY

3.1 General Objective
To determine magnitude and associated factors of oligohydramnios among third trimester

pregnant women attending at Mekelle public hospitals, Tigray, Ethiopia, 2024/2025.

3.2 Specific Objectives

1. To assess magnitude of oligohydramnios among third trimester pregnant women attending at
Mekelle public hospitals.

2. To identify factors associated with oligohydramnios among third trimester pregnant women
attending at Mekelle public hospitals.
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4 METHODS AND MATERIALS

4.1 Study Setting and Period

4.1.1 Study setting

The study was conducted at Ayder Comprehensive Specialized Hospital (ACSH), Mekelle
general hospital (MGH) and Quiha general hospital (QGH) located in Mekelle city, Tigray,
Ethiopia. Mekelle is situated 783 kilometers from Addis Ababa, the capital city of Ethiopia and
had an estimated population of 215,546, with 110,788 females according to the 2007 census by
the Ethiopian Central Statistical Agency (47).

Ayder Comprehensive Specialized Hospital (ACSH) is one of the largest public hospitals in
Ethiopia, providing referral and non-referral services since 2008 to over 8 million people in the
Tigray, Afar, and northern Amhara regions. It also serves as teaching hospital affiliated with
Mekelle University and functions as a tertiary hospital offering a wide range of comprehensive
medical care. Obstetrics and gynecology care service provision is one of the main services. It
have two separate outpatient department (OPD); one offering services for low risk women in
Maternal Infant Child Health Unit (MICHU) clinic and the other for high risk women in
Gynecology and Obstetrics (Gyn-Obs) OPD. MGH and QGH are other governmental general
hospitals in the city that offer both inpatient and outpatient care, including obstetrics &

gynecology services.

Currently, in ACSH 15 senior Obstetrician and Gynecologists, 39 residents and 113 midwives
and in MGH 4 Obs-Gyn specialists, 12 residents and 40 midwives are providing the care. QGH
has 1 Obs-Gyn specialist, 1 emergency surgeon and 30 midwives are providing the care. The
annual ANC service delivery of ACSH, MGH and QGH were 3288, 2220 and 1988 clients

respectively (from the annual reports of the institutions, 2023/2024 fiscal year).

4.1.2 Study period
The study was conducted from December/1/2024 to May/30/2025, covering the period from the
development of the research proposal to the final thesis report summation and presentation.
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4.2 Study Design
Institution-based cross sectional study design was utilized to investigate the magnitude and
associated factors of oligohydramnios among third trimester pregnant women at public hospitals

in Mekelle city.

4.3 Population
4.3.1 Source or Target population

All pregnant women >28 weeks of gestation attended at public hospitals in Mekelle city.

4.3.2 Study population
All pregnant women >28 weeks of gestation attended at selected hospitals during the data

collection period (from January to February 2025) and fulfill the inclusion criteria.

4.3.3 Study unit/Subject

Individual pregnant woman in her third trimester was recruited for this study.

4.4 Eligibility Criteria

4.4.1 Inclusion criteria

All pregnant women >28 weeks of gestation who visited ANC clinics, emergency unit, Gyn-Obs
OPD and admitted in labor ward having ultrasound record information during the data collection

period.

4.4.2 Exclusion criteria
Pregnant women in their third trimester with PROM, those in active stage of labor and those
without ultrasound records and non-available medical charts during data collection time, were

excluded from this study.

4.5 Sample Size Determination and Sampling Procedure

The required sample size was estimated by using the assumption of single population proportion
formula with confidence level (CL) 95%, margin of error (E) 5% and taking the proportion of
oligohydramnios from cross sectional study finding in Amhara region of Ethiopia in 2023, which
was 36.46%(14).
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2
n = (%) rash 48,49
— T (48,49)
Where: n=sample size, E =margin of error =0.05, P =Proportion= 0.3646, g=1-P = 0.6354,

Za/2 of 95% CL = 1.96, by substituting these values in the formula:

_(1.96)%0.3646(0.6354)

(0.05)2 = 356 study participants

Then, the desired sample size for the study became 356 pregnant women in third trimester of
pregnancy with 100% response rate that attended various service at the 3 public hospitals were

enrolled in this study.

A consecutive sampling method was employed to enroll study participants. The three public
hospitals of Mekelle city were purposely selected, because all have the capacity to assess the
case among the pregnant women using ultrasound, deliveries special services related the case and

have high caseloads (34).

Public Hospitals at Mekelle City

\ 4 V Vv
MGH ACSH QGH

Consecutive sampling

\ 4
356 study participants

Legends: MGH: Mekelle General Hospital, ACSH: Ayder Comprehensive Specialized Hospital, QGH: Quiha General Hospital.
Figure 2: Diagram showing sampling procedure at Mekelle city public hospitals, Tigray, Ethiopia, 2025.
4.6 Data Collection Methods

Data was collected through structured questionnaire based interviews (one-on-one) and medical
records review using Kobo Toolbox platform. The questionnaire was adapted from reviewed
previous studies (11,14,30, 3235, 37) to collect data on maternal socioeconomic, demographic,
life style, medical and obstetric characteristics. Data lacked to get from participants, such as

ultrasound result of feto-placental and maternal obstetric conditions were extracted from medical
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records retrieving or directly observing ultrasound information using data extraction checklist

which developed in the platform.

4.7 Study Variable
4.7.1 Dependent variable

Oligohydramnios status; dichotomous categorical (Yes/No)

4.7.2 Independent variables

Maternal demographic & socio-economic characteristics: Age, Marital Status, Ethnicity,
Education level, Religion, Occupation, Residence, Income.

Maternal life style: Hydration status, Nutrition diversity; vegetables and extra diet meat, egg,
fish food intake habits, Iron and folic acid supplementation.

Maternal illness: DM, Hypertension, Anemia, UTI, Malnutrition (under), HIVV/AIDS status
Obstetric maternal conditions: ANC follow up, Gravidity, GA, Inter pregnancy interval,
history of Abortion, Still birth and Hyperemesis gravid rum.

Obstetric Feto-placental conditions from current US result: EFW, US detectable congenital
anomalies, Placental abnormality (Abruptio placenta, multiple fetuses or twin-twin transfusion
problem) and IUGR.

4.8 Operational Definitions and Measurements

Oligohydramnios: low amniotic fluid volume, Amniotic Fluid Index < 5 cm or a Single Deepest
Pocket of amniotic fluid <2 cm (1).

Well-nourished: if mid upper arm circumference (MAUC) of pregnant women is > 23 c¢m (50).
Malnutrition (under): if the MUAC of the pregnant women is < 23 cm (50).

Moderate acute malnutrition (MAM): if the MUAC of the pregnant women is 21-22.9 cm (51).
Severe acute malnutrition (SAM): if the MUAC of the pregnant women is <21 cm (51).
Definition & measurement of variables in this study was based on standard national and
international guidelines. Some test result like glucose level, hemoglobin, urine analysis, HIV

status were taken from mother chart most recent laboratory results.

4.9 Data Processing and Analysis
The collected data using questionnaire were carefully checked for completeness and consistency.

The data was exported from Kobo Toolbox to SPSS version 27.0 statistical packages, and then
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cleaned, recoded and categorized before proceeding to analysis. Outlier detection process using
frequency and logistic regression assumption fulfillment test were also done before proceeding to
analysis. Hosmer-Lemeshow test was done to check the overall model fitness and it was
insignificant (P=0.96), indicating that a good-fitted model for the data. Multicolinearity among
independent variables was checked using variance inflation factor (maximum VIF=1.12), which
indicating that there was no Multicolinearity issue and also the maximum Pearson correlation(r)

was 0.24, telling that there was no interactions among covariates, as cited in the annex part.

Descriptive statistics were utilized to summarize the collected data. For continuous normally
distributed variables summarization was done using mean with standard deviations, for
continuous not-normally distributed using median with interquartile range and for the categorical
variables frequency with percentage. Proportion was calculated to determine the magnitude of
oligohydramnios. The results were presented in text, numbers, tables and figures.

Logistic regression analysis was employed to identify factors associated with oligohydramnios
in third-trimester of pregnancy. A bi-variable logistic regression analysis was conducted to
determine the crude association between each independent variable & outcome variable.
Variables with P-value <0.25, derived from Wald test were entered to multi-variable logistic
regression analysis for adjustment which helps to control confounders. Variables with P-
value<0.05 in the multi-variable model were declared statistically significant and interpreted
using adjusted odds ratio with 95% confidence interval, including P-value. The model was
developed using default enter method regression.

4.10 Data Quality Assurance

To ensure data quality, a structured questionnaire and data extraction sheet adapted from
reviewed literatures was used. The tool was prepared initially in English language and then
translated into local language (Tigrigna) for the purpose of data collection. It was retranslated
back to English language again for consistency and accuracy. Qualified data collectors, 5 BSc
degree holder midwives who work in the specific wards were recruited due to financial issue and
a one day intensive training was given on Kobo Toolbox, regarding how to use and how to

collect, by the principal investigator to reduce technical errors and biases.
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Pre-test was carried out on 18 samples (5%) of the total sample size of the study in Lekatit 11
primary hospital to check for clarity and appropriateness of the questionnaire and accordingly
necessary modification on the tool was done based on the available data before implementing to
the actual data collection time. To improve data completeness and consistency a close and
ongoing supervision was done by the supervisor and principal investigator during the data
collection process & problems identified during data collection was discussed and handled

timely.

4.11 Ethical Consideration

This study was ethically reviewed and approved by the Institutional Review Board (IRB) of
College of health sciences of Mekelle University and an ethical clearance was obtained (Ref.:
MU-IRB 2440/2017 E.C). An official letter of support (Ref.: BMD-142/2017 E.C) was written
by the Institute of Biomedical Science to Tigray Health Bureau to obtain permission. The
permission letter (Ref.:3207/7767/17 E.C) was delivered to the relevant authorities of the public
institutions and had briefed on the purpose of the study as well. Then data collection was started
after formal permissions were obtained from the authorities of each study hospital.

Informed and written consent was obtained from each participant after clarifying the study
purpose prior to the data collection. Codes were used to avoid the disclosing of participant’s
names and information without their willingness. Confidentiality of data was maintained
throughout the study process. No potential harm was issued for the study subjects and hospital in
utilizing the data for the purpose of the study. Therefore, neither the medical data record

numbers nor the collected data were used for any other purposes.

4.12 Dissemination of results

The final results of the study will be submitted to MU, CHS, Institute of Biomedical Science,
and Department of Human Anatomy to ensure that the study was conducted formally. After
approval, the summarized findings will be communicated to the three participating institutions.
The findings will also be disseminated to Tigray Health Bureau and other responsible
stakeholders like NGOs working on maternity to be used by health workers for intervention.
Eventually, the study final work will be disseminated through seminars and published in high

impacting international journals in order to access by others to share knowledge.
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5 RESULT

Socioeconomic and demographic characteristics of the study participants

A total of 356 participants (GA >28 weeks) were included in this study. The mean age of the
participants was 28.2(x5.06 S.D) years & the minimum age was 17 years. Majority of
participants 142(39.9%) were in the age group of 25-29 years, 338(95%) were orthodox

follower, urban residence 292(82.0%), no formal education 25(7%), housewife occupation
189(53.1%) and monthly household income <5000 ETB 193(54.2%) (Tablel).

Table 1: Socioeconomic & demographic characteristics of participants in their third trimester pregnancy
at public hospitals in Mekelle city (N=356).

Variables Category Oligohydramnios status Total
YES (%) NO (%) No %
Age 15-19 years 0(0) 8(100) 8 2.2
20-24 years 9(11.7) 68(88.3) 77 21.6
25-29 years 8(5.6) 134(94.4) 142 39.9
30-34 years 7(10) 63(90) 70 19.7
> 35 years 4(6.8) 55(93.2) 59 16.6
Marital status Married 28(8) 324(92) 352 98.8
Single 0(0) 2(100) 2 0.6
Divorced (Separated) 0(0) 2(100) 2 0.6
Religions Orthodox 28(8.3) 310(91.7) 338 95
Muslim 0(0) 11(100) 11 3.1
Catholic 0(0) 4(100) 4 1.1
Protestant 0(0) 3(100) 3 0.8
Ethnicity Tigrian 28(7.9) 325(92.1) 353 99.1
Afar 0(0) 1(100) 1 0.3
Amhara 0(0) 2(100) 2 0.6
Residence Rural 4(6.3) 60(93.7) 64 18
Urban 24(8.2) 268(91.8) 292 82
Educational level No formal education 3(12) 22(88) 25 7
Primary education (1-8) 5(5) 95(95) 100 28.1
Secondary & above (9-12)  16(12) 117(88) 133 37.4
Tertiary (college & above)  4(4) 94(96) 98 27.5
Occupation House wife 17(10) 172(90) 189 53.1
Merchant or self-employed  6(9.8) 55(90.2) 61 17.1
Governmental employed 3(4.3) 66(95.7) 69 19.4
Farmer 1(7.1) 13(92.9) 14 3.9
Daily labor + Other 1(4.3) 22(95.7) 23 6.5
Monthly household < 5000 Birr 19(9.8) 174(90.2) 193 54.2
income in 5000-10000 Birr 7(5.6) 117(94.4) 124 34.8
Ethiopian birr 10000-15000 Birr 0(0) 22(100) 22 6.2
(ETB) > 15000 birr 2(11.8) 15(88.2) 17 48

Classifications were based on literatures, EDHS and nature of the variables. Example, income based on study done
in Gondar (33).
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Medical and life style characteristics of the study participants

Among the total study participants, 36(10.1%) had Diabetes Miletus and hypertensive disorders,
50(14.0%) suffered from anemia, 35(9.8%) had UTI, from the tested participants (n=331) for
HIV/AIDS, 6(1.7%) were sero positive, 64(18%) experienced moderate acute mal nutrition
(MAM) and 20(5.6%) had severe acute malnutrition (SAM). Additionally, 334(93.8%) of
participants drinks less than 2 liters of water daily, 246(69.1%) ate vegetables in their daily diet,

and 237(66.6%) ate extra diet like meat, egg, fish etc. at least once a week in their current

pregnancy. Most of the participants 342(96.1%) had not taken folate supplement before

conception at least for 3 months, while 315(88.5%) received iron folic acid supplement during

their current pregnancy (Table 2).

Table 2: Clinical and life style characteristics of participants women in their third trimester pregnancy at

public hospitals in Mekelle city (N=356)

Variables Category Oligohydramnios status ~ Total
YES (%) NO (%) No %
Diabetes Miletus Yes 6(16.7) 30(83.3) 36 10.1
No 22(6.9) 298(93.1) 320 89.9
Hypertensive disorders Yes 6(16.7) 30(83.3) 36 10.1
No 22(6.9) 298(93.1) 320 89.9
Anemia in current pregnancy Yes 11(22) 39(78) 50 14
No 17(5.6) 289(94.4) 306 86
UTI in current pregnancy Yes 3(8.6) 32(91.4) 35 98
No 25(7.8) 296(92.2) 321 90.2
Nutritional status, from MUAC in <21 cm (SAM) 3(15) 17(85) 20 56
cm 21-22.9 cm (MAM) 6(9.4) 58(90.6) 64 18
>23 cm (Well-nourished)  19(7) 253(93) 272 76.4
HIV test in current pregnancy Yes 26(7.9) 305(92.1) 331 93
No 2(8) 23(92) 25 7
Water intake daily in litters <2 liters (Suboptimal) 26(7.8) 308(92.2) 334 938
>2 liters (Optimal) 2(9.1) 20(90.9) 22 6.2
Vegetable feeding habit No 7(6.4) 103(93.6) 110 30.9
Yes 21(8.5) 225(91.5) 246 69.1
Extra diet (meat, egg, fish etc.) No 8(6.7) 111(93.3) 119 334
feeding at least once per week Yes 20(8.4) 217(91.6) 237 66.6
Folate intake before conceptionat No 27(7.9) 315(92.1) 342 96.1
least for 3 months Yes 1(7.1) 13(92.9) 14 3.9
Iron folic acid supplementation No 4(9.8) 37(90.2) 41 115
Yes 24(7.6) 291(92.4) 315 88.5

Legend: MUAC: Middle upper arm circumference, MAM: Moderate acute malnutrition, SAM: Severe

acute malnutrition, UTI: Urinary tract infection
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Obstetric and clinical characteristic of the study participants

Majority of participants 334(93.8%) attended ANC, with 5(1.5%) having once, 19(5.7%) having
twice, 70(21%) having trice or 102 (71.8%) having > 4 visits. The median GA at the time of
current visit was 37 weeks with 6 weeks interquartile range. Among the total study participants,
222(62.4%) were multigravida with 273(76.7%) having less than 24 months inter pregnancy
interval. More than half of the participants, 184(51.7%) were term, 150(42.1%) were preterm &
22(6.2%) were post term in gestational age. Some participants reported obstetric related
problems, including a history of abortion 63(17.7%), still birth 10(2.8%) and hyperemesis gravid
rum during the current pregnancy 78(21.9%) (Table3).

Table (3&4) shows participant women with ultrasound-detected fetal abnormalities and their
magnitude, including macrosomia 10(2.8%), congenital anomalies including CNS and renal both
7(1.96%), cardiac 1(0.28%), and multiple congenital anomalies 1(0.28%), IUGR 28(7.8%) with
severe asymmetric IUGR 1(0.28%) and severe symmetric IUGR 1(0.28). Feto-placental
insufficiency like abruption placenta 4(1.12%) and twin fetuses 6(1.68%). Other detected
problems include erythroblastosis fetalis, hydrocele, IUFD, fistula, placenta previa, and
meconium stained amniotic fluid (MSAF), each at 1(0.28%).

Table 3: Obstetric and clinical characteristic of participants women in their third trimester pregnancy at
public hospitals in Mekelle city (N=356).

Variables Category Oligohydramnios status Total
YES (%) NO (%) No %
ANC service No 2(9.1) 20(90.9) 22 6.2
Yes 26(7.8) 308(92.2) 334 938
Gravidity Primigravida 13(9.7) 121(90.3) 134 376
Multigravida 15(6.8) 207(92.2) 222 624
Gestational age in weeks Preterm 8(5.3) 142(94.7) 150 421
Term 15(8.2) 169(91.8) 184 517
Post term 5(22.7) 17(77.3) 22 6.2
Previous history of abortion Yes 9(14.3) 54(85.7) 63 17.7
No 19(6.5) 274(93.5) 293 823
Previous history of stillbirth Yes 1(10) 9(90) 10 2.8
No 27(7.8) 319(92.2) 346 97.2
Hyperemesis gravid rum Yes 15(19.2) 63(80.8) 78 21.9
history in current pregnancy No 13(4.7) 265(95.3) 278 781
EFW in grams <4000 27(7.8) 319(92.2) 346 97.2
>4000 1(10) 9(90) 10 238
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Fetal congenital anomalies Yes 6(27.3) 16(72.7) 22 6.2

No 22(6.6) 312(63.4) 334 9338
Placental insufficiency Yes 1(10) 9(90) 10 2.8
(abnormality) No 27(7.8) 319(92.2) 346 97.2
IUGR Yes 4(14.3) 24(85.7) 28 78

No 24(7.3) 304(92.7) 328 92.2
Other fetal or maternal Yes 3(12.5) 21(87.5) 24 6.7
problems else detected No 25(7.5) 307(92.5) 332 933

Legend: ANC; Antenatal care, EFW: Estimated fetal weight, IUGR: Intrauterine growth restriction

Table 4: Summarization of fetal and maternal abnormalities detected in third trimester pregnant women at
public hospitals in Mekelle city.

Abnormalities Specific name Oligohydramnios  Total
YES NO Patient (%)
CNS anomalies Anencephaly - 3 3(0.84)
=7(1.96%) Ventriculomegaly - 2 2(0.56)
Ventriculomegaly (right) + - 1 1(0.28)
Thoraco-lumbar defect (Meningocele)
Renal anomalies Bilateral kidney & bladder distention 2 - 2(0.56)
=7(1.96%) Bilateral kidney & bladder stenosis 1 - 1(0.28)
Bilateral hydronephrosis 1 - 1(0.28)
Unilateral polycystic kidney (right) - 1 1(0.28)
Cardiac anomaly (Ventricular septal defect) - 1 1(0.28)
Multiple congenital anomalies - 1 1(0.28)
Feto-placental Abruption placenta 1 3 4(1.12)
insufficiency Multiple fetus (Twin) - 6 6(1.68)
IUGR Severe symmetrical IUGR 1 - 1(0.28)
Severe asymmetric IUGR 1 - 1(0.28)
Other fetal & maternal  Erythroblastosis fetalis - 1 1(0.28)
problems else detected  Hydrocele - 1 1(0.28)
IUFD - 1 1(0.28)
MSAF (turbidity) - 1 1(0.28)
Placenta previa - 1 1(0.28)
Fistula - 1 1(0.28)
Recurrent Vaginal Hemorrhage history - 2 2(0.56)
Bad Obstetric history - 1 1(0.28)

Legend: CNS: Central nervous system, IUFD: Intra uterine fetal death, MSAF: Meconium stained
amniotic fluid
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Figure 3: Ultrasonographicaly detected Anencephaly with normal spine scan of fetus in 35 years old
primigravida pregnant woman at 32 weeks of gestation in ACSH, 2025.

mind ray QUIHA GENERAL HOSPIT...

AP 95.5% MIOSTIBOS3

Figure 4: Ultrasonographicaly detected ventricular defects of fetus in 30 years old multi gravida pregnant
woman at 29 weeks of gestation in Quiha general hospital, 2025.

Figure 5: Ultrasonographicaly detected ventricular and spinal defects of fetus in 25 years old multigravida
pregnant woman at 31 weeks of gestation in Mekelle general hospital, 2025.
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Figure 6: Ultrasonographicaly detected unilateral polycystic kidney disease (right) of fetus in 22 years old
multigravida pregnant woman at 40 weeks of gestation in Quiha general hospital, 2025.

In this study most of the congenital anomalies were related with younger age and multigravida, it
could be due to lack of taking folate supplementation before conception, but needs further study.

Magnitude of oligohydramnios

Among the total 356 participants underwent ultrasound assessment for AFV, 28 women had a
SDVP of less than 2 cm and subjectively observed to have an inadequate amount of amniotic
fluid in all four uterine quadrants, resulting in a magnitude of oligohydramnios of 7.9% (95% CI:
5.3-11.2%) (Figure7).

B Oligohydramnios
M Non-Oligohydramnios

Figure 7: Magnitude of oligohydramnios in third trimester pregnant women at public hospitals in Mekelle
city, 2025.

Binary logistic regression analysis and its interpretation
Bi-variable logistic regression analysis was done for each variable.
The analysis results (Table 5) indicated that educational level, history of Diabetes Miletus,

hypertension, anemia, abortion, hyperemesis gravid arum, MUAC, gestational age, fetal
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congenital anomalies and IUGR were associated with oligohydramnios (P< 0.25) and hence were
modeled into the multivariable logistic regression analysis.

Table 5: Bi-variable logistic regression analysis of factors associated with oligohydramnios in third
trimester of pregnancy at public hospitals in Mekelle city (N=356.

Age in complete years 1.003 .391 2.574 .996
Residence Rural 744 249 2.225 .597
Urban 1
Educational level No formal education 2591 575 11.665 .215*
Primary education 997 268 3.712 .997
Secondary & above 3.205 .669 15.361 .145
College & above 1
Occupation House wife 906  .340 2.412 .843
Merchant or self-employed ~ 1.285 .158 10.431 .815
Farmer 2174 276 17.147 461
Daily labor +others 2174 617 7.664 267
Governmental employed 1
Monthly household income in Ethiopian birr 1.337 .769 2.324 .304
Diabetes Miletus Yes 2.709 1.019 7.201 .046*
No 1
Hypertensive disorders Yes 2.709 1.019 7.201 .046*
No 1
Anemia in current Yes 4.795 2.093 10.983 .000**
pregnancy No 1
UTI in current pregnancy Yes 1.110 317 3.882 .870
No 1
Nutritional status (MUAC in <21 cm (SAM) 2.350 .632 8.735 .202*
cm) 21-22.9 cm (MAM) 1.706 .385 7.551 482
>23cm (Well-nourished) 1
Daily water intake habits Suboptimal .844 .187 3.812 .826
Optimal 1
Vegetable feeding habits No .728 .300 1.767 483
Yes 1
Extra diet (meat, egg, fish No .782 334 1.832 571
etc.) feeding at leastoncea  Yes 1
week
Folic acid supplementation ~ No 1114 140 8.844 918
Yes 1
Iron folic acid No 1.311 431 3.987 .633
supplementation Yes 1
ANC service No 1.185 .262 5.350 826
Yes 1
Gravidity Primigravida 1.483 .682 3.221 .320
Multigravida 1
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Gestational age in weeks Preterm 1
Term 1.575 1.072 10.241 .037*
Post term 5.221 1533 17.778 .008**

Previous history of abortion ~ Yes 2.404 1.032 5.596 .042*
No 1

Previous history of stillbirth  Yes 1.313 .160 10.752 .800
No 1

Hyperemesis gravid rum Yes 4.853 2199 10.714 .000**
No 1

Fetal congenital anomalies Yes 3.977 1.346  11.750 .013*
No 1

Placental insufficiency Yes 1.313 .160 10.752 .800
No 1

IUGR Yes 2.883 1.003  8.287 .049*
No 1

Other fetal or maternal Yes 1.754 489 6.288 .388

problem else detected No 1

**for P<1%; mean the variable is highly significant, *for P<5%; mean the variable is significant at 95%
confidence level.

Multi-variable logistic regression analysis

This analysis was performed to assess whether the independent variables increase or decrease the
likelihood of developing oligohydramnios. The multi-variable logistic regression analysis results
(Table 6) indicated that history of Diabetes Miletus, hypertension, anemia, post-term pregnancy,
hyperemesis gravid arum, fetal congenital anomalies and IUGR were significantly associated
with oligohydramnios (P<0.05).

Table 6: Multi-variable logistic regression analysis of factors associated with oligohydramnios in third
trimester pregnant women at public hospitals in Mekelle city (N=356).

Variables Category SE Wald AOR 95% C.I for P-

AOR value

Educational level No formal education  .845 1.028 .676 2.328 .310 17.460 411
Primary education .079 .944 .007 1.082 .170 6.883 934
Secondary & above 1438 1.083 1.763 4213 504 35.209 184
College & above 1

Diabetes Miletus  Yes 1416 .607 5.448 4119 1255 13.524 .020*

history No 1

Hypertension Yes 1812 .619 8.569 6.122 1.820 20.592 .003**

history No 1

Anemia history Yes 1533 541 8.040 4633 1605 13.371 .005**
No 1

Nutritional status <21 cm (SAM) .013 1.027  .000 1.013 135 7.588 .990
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(MUAC) 21-22.9 cm (MAM) -349 1110 .099 .705 .080 6.211 753
>23cm (Well-nourished) 1
Gestational age Preterm 1
Term 1.072  .732 2144 2923 .696 12.279 143
Post-term 1976 .834 5622  7.217 1409 36.977 .018*
History of Yes 776 545 2.031 2173 747 6.318 154
abortion No 1
Hyperemesis Yes 1560 .492 10.066 4.759 1.815 12475  .002**
gravid rum No 1
history
Fetal congenital Yes 2.028 .732 7.668 7.601 1.809 31.941  .006**
anomalies No 1
IUGR Yes 1.769 .726 5946 5867 1415 24322 015*
No 1
Constant -8.183 2.002 16.709 .000 .000

Hosmer-Lemeshow test (P=0.956), maximum VIF=1.121, maximum (r)= 0.236. NB: **for P<1%; mean
the variable is highly significant, *for P<5%; mean the variable is significant at 95% confidence level.

Interpretation of multivariable logistic regression final model

The model explained 35.8% (Nagelkerke Pseudo R-Square) of the variance in the
oligohydramnios and correctly classified 94.1% of the cases, as cited in the annex part. In this
final model, significant variables were interpreted using AOR with 95% confidence interval,

including P-value.

History of diabetes mellitus had a statistically significant association with oligohydramnios
(AOR=4.12 (95% CI:1.26-13.52), P=0.020), indicating that individuals with a history of diabetes
mellitus have 4.12 times higher odds of experiencing oligohydramnios compared to those
without such a history while controlling other constants.

History of hypertension had a statistically significant association with oligohydramnios,
AOR=6.12% CI:1.82-20.59), P=0.003, indicating that individuals with a history of hypertension
have 6.12 times higher odds of experiencing oligohydramnios compared to those without such a
history, while keeping other factors constant.

History of anemia was significantly associated with oligohydramnios (AOR=4.63 (95% CI: 1.61-
13.37), P=0.005). This indicates participants with a history of anemia in their current pregnancy
had odds of developing oligohydramnios that were 4.63 times higher compared to their

counterparts while controlling other constants.
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Post-term pregnancy (>42 weeks of gestation) had a significant association with
oligohydramnios, AOR=7.22 (95% CI: 1.41-36.98), P=0.018. This means that the odds of
experiencing oligohydramnios were 7.22 times higher among participants who were at >42
weeks of gestation compared to participants who were at 28-36 weeks of gestation (pre-term),

while keeping other factors constant.

History of hyperemesis gravid arum in current pregnancy had a statistically significant
relationship with oligohydramnios (AOR=4.76 (95% CI: 1.82-12.48), P=0.002). This means that
the odds of experiencing oligohydramnios were 4.76 times higher among participants with a
history of hyperemesis gravid arum as compared to those without such a history, while

controlling other constants.

Fetal congenital anomalies were significantly associated with oligohydramnios with an
AOR=7.60(95%CIl: 1.81-31.94), P=0.006. This means that fetuses with congenital anomalies
have 7.60 times higher odds of developing oligohydramnios compared to normally developing

fetuses, while keeping other factors constant.

Intrauterine growth restriction (IUGR) had a statistically significant relationship with
oligohydramnios (AOR=5.87 (95% CI: 1.42-24.32)), P=0.015. This indicates that fetuses with
IUGR have 5.87 times higher odds of developing oligohydramnios compared to normally

growing fetuses while keeping other factors constant.
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6 DISCUSSION

Oligohydramnios is the most common disorder related to amniotic fluid and the leading cause of
pregnancy complications (6,18). The mean age of the study participant, 356 with a 100%
response rate, was a 28.2+5.06 years. Majority of participants, 142(39.9%) were in the age group
of 25-29 years.

According different literatures, the global magnitude of oligohydramnios varies by region,
affecting approximately 1-5% of all pregnancies. However, the rate increases to 12-14% after
41 weeks and rises to 30% in post-term pregnancies (5,6,19). In Africa, the magnitude ranges
from 4% to 23% of all pregnancies (25). A study in Uganda revealed a 9.4% magnitude rate at
term pregnancies (19). In Ethiopia the reported magnitude is 2.3% across all gestational periods
(26). Studies conducted in Amhara region found significantly higher magnitude of 36.46% in

term pregnancies and 33.3% in third-trimester of pregnancies (14,41).

The magnitude of oligohydramnios in third-trimester of pregnancies in our study was 7.9% (95%
Cl: 5.3-11.2%). This finding is higher than those reported in cross sectional studies conducted in
India (1.25%) (23), Yemen (1.5%) (5) and Pakistan (3.8%) (31). However, in contrast to the
study done in the Amhara region of Ethiopia, which reported a magnitude of 33.3% in third-
trimester (41), our finding indicated a lower magnitude of oligohydramnios in the same
trimester. These difference may be explained due to variations in study populations, diagnostic
criteria and methodological factors such as sample size, study period, eligibility criteria or study

design, all of which may influence the reported rate of oligohydramnios (19,43).

For instance, the study conducted in India lasted six months and included 12,000 patients
attending at outpatient clinics, antenatal wards and labor wards, encompassing both low and
high-risk pregnancies, with AFI<5 cm used as a diagnostic criteria and excluded multiple
gestations (23). In contrast, the study in Yemen lasted one year, focused on single, live fetuses in
vertex presentation, involved 6,637 high-risk women admitted to the labor ward and used a
diagnostic criterion of AFI<5 cm (5). Similarly, according to a study done in Pakistan (25),
which lasted one year and included 15,579 high-risk patients admitted through outpatient

departments, antenatal clinics, and labor wards, oligohydramnios was diagnosed using an AFI<5
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cm. The study excluded women with certain health conditions, like cardiac disease and a history

of caesarian section.

In contrast, the study conducted in Amhara region of Ethiopia a cross-sectional comparative
design over six months, using secondary data from 153 participants, applied a diagnostic
criterion of AFI<5cm and excluded cases of multiple gestations, congenital anomalies and
polyhydramnios (41). Our study, however, is also cross-sectional but was carried out over 2
months and included both low and high-risk women. We used a diagnostic criterion of
SDVP<2cm, collected both primary and secondary data and including both singleton and

multiple gestations, without excluding cases of congenital anomalies or polyhydramnios.

Study reports have indicated that, the causes of oligohydramnios are dynamic and multi-factorial,
may often resulting from a combinations of maternal, placental and fetal factors, though the
exact cause may sometimes remain unknown (5,19,27). This complexity of oligohydramnios
cause highlights the importance of thorough clinical evaluation and surveillance in addressing
oligohydramnios. Additionally, understanding the interplay of these factors can aid in developing
tailored identifications and interventions to improve maternal and fetal outcomes. In this study,
significant factors associated with oligohydramnios included a history of DM, hypertensive
disorders, anemia during current pregnancy, hyperemesis gravid arum during current pregnancy,

post-term pregnancy, fetal congenital anomalies and IUGR.

History of Diabetes Miletus (DM) had significantly associated with oligohydramnios, with an
AOR=4.12(95% CI: 1.26-13.52), indicates that individuals with DM have 4.12 times higher odds
of experiencing oligohydramnios compared to those without such history. This finding is
consistent with studies done in Saudi Arabia (P=0.005) (4) and Amhara region of Ethiopia
(AOR=2.16(1.32-4.75) (14). This association may be explained due to the fact that uncontrolled
DM can impair placental perfusion, reducing blood flow and leading to utero-placental
insufficiency that can cause oligohydramnios by hypoxemia, which redistributes blood flow to
territory organs (brain, heart), with decreased renal perfusion and a decreased amount of urine
demand (17). On the other hand, poorly controlled DM in pregnancy (hyperglycemic state of the
fetus) could lead to increased fetal urine output that can be contribute to increased AFV.
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Consistent with previous findings in Pakistan (P=0.000) (43) and Amhara region of Ethiopia
[AOR=3.22(1.24-8.36)] (16), we identified a significant association between a history of
hypertensive disorders and oligohydramnios, with an AOR of 6.12(95%ClI: 1.82-20.59). This
result implies that, individuals with hypertension have 6.12 times higher odds of developing
oligohydramnios compared to those without hypertension. This association may be explained by
the fact that high blood pressure has a direct or indirect physiological effect on feto-placental
perfusion and oxygenation. It can affect placental perfusion, resulting in reduced blood flow and
utero-placental insufficiency that affects the delivery of nutrient and oxygen. Hypoxemia, can
cause oligohydramnios by redistributing blood flow to vital areas (heart, brain), while renal

perfusion is reduced and less urine is produced (17).

On the other hand, a history anemia during the current pregnancy was significantly associated
with oligohydramnios, with an AOR of 4.63(95% CI: 1.61-13.37). This result indicates that, as
hemoglobin level decrease, the odds of oligohydramnios increase by 4.63 times and this finding
is consistent with an observational study done in Pakistan (P=0.001) (42). The possible
explanation for this association is due to anemia have both direct and indirect physiological
effect on feto-placental perfusion and oxygenation, potentially leading to inadequate nutrient and
fluid supply (hypoxemia), with decreased renal perfusion that can reduce fetal urine production
(19). In case of placental insufficiency and chronic hypoxia, the fetus adapts to the new situation
by redirecting blood flow to vital organs to preserve them. This mechanism causes decreased
urine output and secretion of lung fluids, which eventually leads to oligohydramnios (52).

History of hyperemesis gravid arum during the current pregnancy was significantly associated
with oligohydramnios, with an AOR of 4.76(95%CI: 1.82-12.48). This means that women with a
history of hyperemesis gravid arum have 4.76 times higher odds of developing oligohydramnios
as compared to those without such a history. This finding is consistent with a study conducted in
the Amhara region of Ethiopia, which reported a similar association of AOR=1.19(95% CI: 1.02-
4.41) (29). The possible explanation for this association may be due to the implication of severe
vomiting on maternal nutrition, electrolyte imbalance and fetal growth, which may impair
maternal-fetal and placental perfusion, ultimately leading to diminished AFV.
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Post-term pregnancy (>42 weeks of gestation) had a significant association with
oligohydramnios, with an AOR=7.22(95%CI: 1.41-36.98). This means the odds of experiencing
oligohydramnios were 7.22 times higher among participants who were at >42 weeks of gestation
as compared to participants who were at 28-36 weeks of gestation, in other words as gestational
age increase in weeks the odds of experiencing oligohydramnios also increase. This finding is
supported by studies done in Nepal [P<0.05, OR=5.520(2.666-11.427)] (18) and in Uganda
[P<0.001, AOR=6.0(2.3-16)] (19). This association could be due to physiological or pathological
causes of reduced placental perfusion in prolonged pregnancy (43). In post-term pregnancy,
alterations in the expression of aquaporin (aquaporin-1 and aquaporin-3) on the amnion, placenta
and chorion are thought to be responsible for the reduction in amniotic fluid (53). Alternatively,
accelerated apoptosis or increased renal tubular reabsorption as a result of a more mature tubular
system has also been hypothesized as a possible underlying mechanism in the pathogenesis of

oligohydramnios in post pregnancies (54).

Fetal congenital anomalies were significantly associated with oligohydramnios, with an AOR of
7.60(95% CI: 1.81-31.94). This means that fetuses with congenital anomalies had 7.60 times
higher odds of developing oligohydramnios compared to normally developing fetuses. This
finding is comparable with the studies done in Pakistan (P=0.045) (44) and Sudan (OR=37.1034)
(45). This correlation may be attributed to fetal anomalies such as renal anomalies (renal
agenesis or polycystic kidney disease), which impair the fetus’s ability to produce and excrete
urine (blockage) (17). Reduced renal perfusion in utero-placental insufficiency can leads to
decreased urine output, contributing to oligohydramnios (24). Central nervous system anomalies
may also affect AFV by disrupting cerebrospinal fluid production and reabsorption processes
(17). The other possible justification for this correlation may be tendency of many women in the
study population to seek ANC late in pregnancy or attend health centers without access to
ultrasound services and potentially delaying the detection of congenital anomalies, further
leading to low AFV.

Likewise, intrauterine growth restriction (IUGR) was significantly associated with
oligohydramnios, with an AOR of 5.87 (95%CI: 1.42-24.32). This indicates that fetuses with
IUGR have 5.87 times higher odds of developing oligohydramnios compared to normally

growing fetuses. This finding is in line with a study conducted in India (P<0.01) (46) and the

31



association may be explained by placental insufficiency in which poor placental function can
impact the transfer of nutrients, fluid and waste products, affecting AFV. In IUGR cases can
reduce fetal renal perfusion and urine output, leading to decreased AFV (17). Oligohydramnios
is a common finding in growth restricted fetus and it is an important diagnostic and prognostic

parameter.

In the current study, 334 participants (93.8%) reported that they were drinking less than 2 liters
of water daily during pregnancy. Among those participants, 26(7.8%) were diagnosed with
oligohydramnios. This indicates that 26 out of the 28 total cases of oligohydramnios identified
were linked with suboptimal water intake. While low water consumption may contribute to
maternal dehydration, potentially leading to oligohydramnios, we found no significant
correlation between the two. Additionally, our literature search did not reveal any previously
published studies supporting this link.

Three hundred forty two participants (96.1%) had not taken folic acid supplement for at least
three months before conception. Among those, 27(7.89%) were diagnosed with
oligohydramnios. This indicates that 27 out of the 28 total cases of oligohydramnios identified
were linked with lack of folic acid supplementation. This may suggests that the lack of folic acid
supplementation may contribute to congenital anomalies, particularly those affecting the central
nervous system (CNS). Moreover, CNS anomalies may also contribute to oligohydramnios, as
this was significantly correlated in our study. However, no significant correlation was found
between folic acid intake and oligohydramnios. Furthermore, we could not find any previous

studies either supporting or contradicting this relationship.
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7 STRENGTH AND LIMITATION OF THE STUDY

The main strength of our study lies in its comprehensive data collection, utilizing both primary
and secondary data through the Kobo Tool box platform. This approach effectively captures
categorical and continuous variables to explain appropriately the outcome variable. The high
response rate of the primary data collection achieved likely enhances the accuracy and reliability
of our findings. Additionally, this study generated valuable epidemiological data that can serve
as an initial estimate of the burden and correlates of oligohydramnios in the region, but specific

determinants may vary across regions due to differences in lifestyle and environmental factors.

The study also has some limitations. The cross-sectional nature of our study restricts us to
establish a cause-and-effect relationship from the observed association between the risk factors
and oligohydramnios. Furthermore, due to the lack of longitudinal outcome data, we were unable
to assess the prognostic implications of oligohydramnios in our study population. The multi-
centered nature of this study may be prone to variations in ultrasound measurement of AFV
between different clinicians. Some variables were reliance on self-reported data. The study was
done in general and referral hospitals which scored a relatively higher rate of oligohydramnios.
Finally, since the study was hospital-based and included only pregnant women attending various
services, the generalizability of the findings to the broader population may be limited. So we
suggest taking a great caution in applying the findings of the study to non-hospital population.
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8 CONCLUSSION
The magnitude of oligohydramnios in the third trimester of pregnancy at the public hospitals in
Mekelle city was detected 7.9%. The higher magnitude is due to the study was done in general
and referral hospitals. History of maternal Diabetic Mellitus, hypertensive disorders, anemia in
current pregnancy, hyperemesis gravid arum in current pregnancy, post-dated pregnancy and
fetal factors, including fetal congenital anomalies and intrauterine growth restriction, were

identified as significant risk factors for oligohydramnios.
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9 RECOMMENDATION

We recommend that health professionals increased surveillance for oligohydramnios in third-
trimester of pregnancies, particularly in women with a history of diabetes mellitus, hypertensive
disorders, anemia in current pregnancy, hyperemesis gravid arum in current pregnancy, post-
dated pregnancy, fetal congenital anomalies and IUGR, in order to promptly identify and
institute timely intervention to improve maternal and fetal outcomes. Additionally, health care
professionals should also offer targeted counseling and prevention strategies during
preconception & pregnancy periods to raise awareness on individual women regarding on the

identified risks of oligohydramnios.

To reduce the risk of oligohydramnios, we recommend maternal lifestyle modifications,
including adequate hydration, balanced diet rich in vegetables and protein source such as meat,
eggs, or fish, using of folate supplements before conception and iron-folate supplements during

pregnancy. Regular antenatal checkups are also essential to monitor maternal and fetal health.

Local governments (Institutions & Regional health bureau), should design targeted interventions
based on the identified determinants. Health institutions should also ensure continuous access to
essential diagnostic tools, like ultrasound, to facilitate early detection of oligohydramnios and
timely targeted intervention. The health bureau must allocate sufficient resources to equip
healthcare facilities with necessary tools and considered to integrate the identified risk factors
into maternal health improvement programs. Furthermore, health policymakers should consider
these findings to guide policy and promote ongoing awareness campaigns, emphasizing the
importance of natural folate intake from locally available foods during pregnancy & enhanced

supplementation before conception.

Finally, we suggest future researchers to conduct longitudinal studies with larger sample sizes
and extended follow-up periods to better assess the clinical outcomes and long-term effects of
oligohydramnios, to provide deeper insights into its association with the identified risk factors

within this context.
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12 ANNEXES

12.1 Logistic Regression Assumption Fulfillment Tests and Interpretation

The binary logistic regression model normality assumption was tested using the following
statistics. The Hosmer-Lemeshow goodness-of-fit test was run to check the overall model fitness,
in which a P-value >0.05 indicates a well-fitted model for the data set. The selected model was a
good-fit model for the data set, since the Hosmer-Lemeshow goodness-of-fit P-value was
insignificant (0.956), which is greater than 0.05. The presence of multicollinearity among
covariates was tested using linear regression of variance inflation factor (maximum VIF =1.121)
that was less than 10, which indicates that no multicollinearity issue. Additionally, correlation
among covariates was tested using Pearsonn correlation (r) (maximum (r) = 0.236, between
educational level and MUAC) that was less than 0.75, which indicates no interaction issue.
Nagelkerke Pseudo R-square statistics were tested to see the model prediction value and it was
0.358. This means that the model explained 35.8% (Nagelkerke Pseudo R-Square) of the
variance in the oligohydramnios. The model also correctly classified 94.1% of the cases.

Overall model fitness test: is checked using Hosmer-Lemeshow goodness-of-fit test; P-value
>0.05(non significant) indicates a well-fitted model for the data set.

Analysis—Regression—Binary logistic—Hosmer and lemeshow—Ok

Hosmer and Lemeshow Test
Step Chi-square df Sig
1 2.626 8 956

Pseudo R-Square (Chi-Square): used to test model explaination value.

Model Summary

-2 Log Cox & SnellR MNagelkerke R
Step likelihood Square Square
1 137.565° 152 358

a. Estimation terminated at iteration number 7
because parameter estimates changed by less
than .001.
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Classification Table®

Predicted
Oligohydramnios status
Maon-
Oligohydramn  Qligohydramn Percentage
Observed ios ios Corract
Step1  Oligohydramnios status  Oligohydramnios 8 20 28.6
Mon-Oligohydramnios 1 327 899.7
Overall Percentage 941

a. The cutvalue is 500

A classification table indicates the percentage of probability of participants or cases to occur (1)

or not occur oligohydramnios (0) correctly classify. The above model show 94.1% of the

participants/cases correctly classified.

Multicolinearity test

Analysis—Regression— Linear regression—Colinearity diagnosis—Ok

VIF value>10 considered presence of Multicolinearity among covariates and VIF <10 value

considered no Multicolinearity.

Coefficients”
Standardized
Unstandardized Coefficients Coefficients 95.0% Confidence Interval for B Collinearity Statistics
Model B Std. Error Beta t Sig Lower Bound ~ UpperBound  Tolerance VIF
1 (Constant) .385 21 1.746 082 -.049 819
Educational level 014 015 047 912 362 -.016 045 892 1.121
Diabetes Miletus history .095 044 106 2136 033 007 182 976 1.025
(including GDM)
Hypertension history 119 044 133 2,676 008 .032 207 .968 1.033
(including PIH)
Anemia history in current 133 039 A72 3.395 <001 .056 210 937 1.067
pregnancy
Middle upper arm 026 024 .055 1.077 282 022 074 4§20 1.086
circumference in cm
Gestational age in -.060 023 -133 -2.640 009 -105 -015 949 1.054
complete weeks
History of abortion 067 035 096 1.922 055 -.002 136 973 1.028
Hyperemesis gravidrum 126 .033 193 3.796 <.001 061 191 929 1.077
history in current
pregnancy
US detectable fetal 154 056 137 2728 007 043 264 946 1.087
conigonita\ anomalies
Intrauterine growth A7 051 A17 237 0N 018 217 938 1.066
restriction
a. Dependent Variable: Oligohydramnios status

Correlation test

Analysis— Correlation— Bivariate correlation— Pearson correlation(r) — Ok
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Pearson correlation(r) value >0.75 indicates correlation among covariates and value <0.75 no

correlation.
Diabetes  Hyperte Anemia us Intrauteri
Qligo Miletus nsion history in Middle Hyperemesis actab ne
hydra  Educa history history current upper arm History gravidrum etal growth
mnios tional (includin (includi pregnanc circumfere plete of history in current conigonital restrictio
status level g GDM) ng PIH) y neceincm weeks abortion pregnancy anomalies n
Pear  Qligohydramnio  1.000 034 110 10 212 071 -124 A1 224 142 108
son s status
IC;EIOI:I Educational 034 1.000 -106 -126 .087 236 -.045 -010 -138 010 057
level
Diabetes 110 -.106 1.000 104 -.002 -.042 064 .015 .025 -.009 .006
Miletus history
(including
GDM)
Hypertension 110 -126 104 1.000 -.028 -.042 .032 -033 -.043 -.047 .006
history
(including PIH)
Anemia history 212 087 -.002 -.028 1.000 091 -.095 -.018 157 031 -.088
in current
pregnancy
Middle upper 071 236 -.042 -.042 091 1.000 097 -.005 -.033 .074 .o
arm
circumference
incm
Gestational age =124 -045 064 032 -.085 097 1.000 -.045 -.069 119 104
in complete
weeks
Histary of A1 -010 015 -033 -018 -.005 -.045 1.000 128 003 081
aborion
Hyperemesis 224 -138 025 -.043 A57 -.033 -.069 128 1.000 -.023 -.029
gravidrum
history in
current
pregnancy
US detectable 142 010 -.009 -.047 o0 074 118 .003 -023 1.000 185
fetal conigonital
anomalies
Intrauterine 108 057 .006 .006 -.088 .07 104 -.081 -.029 185 1.000
growth
restriction

12.2 Participant Information Sheet

Title of the research project: Magnitude and associated factors of oligohydramnios among third
trimester pregnant women attending at Mekelle public hospitals, Tigray, Ethiopia, 2024/2025
G.C.

Investigator: Shushay Tekulu

Email: shushaytekulu.44@gmail.com

Phone: 09448442338

Main Advisor: Kidanemariam Gaim (Assistant Prof.)

Introduction: Hello, I am Shushay Tekulu from Mekelle University, College of Health
Sciences. | am here today to collect data on magnitude and associated factors of oligohydramnios
in third trimester pregnancy at ACSH, MGH and QGH in Mekelle city, Tigray, Ethiopia. The
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objective of this study is to determine magnitude and associated factors of oligohydramnios
among third trimester pregnant women attending at Mekelle public hospitals, Tigray, Ethiopia
from December/1/ 2024 to May/30/2025. |1 am kindly request that you take part in this study.
Your cooperation and willingness are greatly helpful in identifying information related to
oligohydramnios. It needs about 10 minutes for the interview. There is no direct benefit or
possible risk associated with participating in this study except for the time spent responding to
the interview. The information you provide will be kept strictly confidential. Your participation
is voluntary & you are not obliged to answer any question that you do not want to answer. If you

feel uncomfortable with the question, it is your right to drop it at any time you want.

Purpose: The overall purpose of this study is to determine magnitude and associated factors of
oligohydramnios among third trimester pregnant women attending at Mekelle public hospitals,
Tigray, Ethiopia from December/1/ 2024 to May/30/2025. | want to find out the magnitude of
oligohydramnios and to identify the associated risk factor in third trimester’s pregnancy at
ACSH, MGH and QGH, Tigray, Ethiopia. With this information, 1 will be able to give
information to health care providers and responsible bodies and share it with the rest of the world
to raise awareness about the magnitude and associated factors of oligohydramnios at ACSH,
MGH and QGH, Tigray, Ethiopia.

Procedure and participation: You will receive the Tigrigna version of this information sheet
and consent form to read until you completely understand it. If you cannot read, that will not be a
problem because | will also provide you with an oral briefing so that maximum understanding
and clarity will be created. Then, subjects with an interest in participating in my study will be
asked to sign the consent form, and the investigator/data collector will record their personal
information. After providing your consent, I will ask you about demographic, social and

economic information and other relevant clinical data.

Confidentiality: | strongly assure you that your name and other identifiers will not be disclosed
to anyone outside of the study.
Rights, Risk and Benefits of the Study: Your participation in the study will not have any risk,

it is only an interview.
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The interview will be carried out by experienced health professionals in the hospital. You will
not receive a direct benefit from participating in this research. However, you will be assisted and
briefed by experienced health professionals to gain an improved understanding and awareness
about the associated risk factors of oligohydramnios and its effects. The information you provide
is confidential and will only be used for the objective mentioned above. Information about your
health information collected from the study will be stored in code numbers. No personal
identification will be mentioned in the results of the study, which may be published for scientific
purposes. Therefore, | want to assure you that your participation in this study will not involve
any risks to you.

Inducement, incentive and compensation: There will not be any monetary payment linked
with your participation in this study. The benefit you will gain are mentioned in the above under
the section ‘‘Benefit’’.

Freedom to withdraw: Your participation in this study is completely voluntary. No penalty or
loss of benefit is involved if you change your idea that you do not want to participate at any time.
Person to contact: In case you have any questions, unclear ideas and doubt about the study
please feel free to contact the following individuals through their addresses:

» Principal investigator: Shushay Tekulu (BSc. in Public Health)

Email: shushaytekulu.44@gmail.com, Cell phone: 0948442338
» Principal Advisor: Kidanemariam Gaim (Asst. prof)

Email: kidegaim2@gmail.com

Informed Consent

| understand that the purpose of the study is to collect information regarding the magnitude and
associated factors of oligohydramnios among third trimester’s pregnant women attending at
ACSH, MGH and QGH in Mekelle city, Tigray, Ethiopia. | have read the above information or it
has been read to me. | have had the opportunity to ask questions and any questions that | have
asked have been answered to my satisfaction. | consent voluntarily to participate in this study
and understand that | have the right to withdraw at any time without affecting my social life or

medical care in any way.

1.Yes,ofcourse [ |
2. No. —
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12.3 Questionnaire & Data Extraction Sheet: Developed & Adapted from Reviewed

Literatures (English Version)

Questionnaire & data extraction sheet to collect data about magnitude and associated risk factors

of Oligohydramnios in third trimester pregnant women who visits for different service at public

hospitals in Mekelle city, Tigray, Ethiopia, 2024/2025.

(Please indicate the response by circle the levels number or write on the blank space given)

Part i: Data collector and hospital related information

Code of Questionnaire & Data extraction sheet

Name of data collector

Mobile number

Date of data collection

Hospital Name

1. ACSH 2.MGH 3.QGH

Ward (Unit) name

1. ANC 2. GYN-OBS OPD 3. Emergency unit
4. Labor ward (waiting area)

Part ii: Socio-economic and demographic characteristics of women

What is your current age in complete years?

What is your marital status?

Married

Single (never married)

Widowed

Divorced (separated)

What is your religion?

Orthodox

Muslim

Protestant

Catholic

Other, specify

What is your ethnicity?

Tigrain

Afar

Amhara

Other, specify

Where is your place of residence?

Rural

Urban

What is the highest level of schooling you have completed?

Unable to write & read (no education)

Primary education (1-8)

Secondary and above (9-12)

Tertiary (college and above)

What is your occupation?

House wife

Merchant or self-employed

Governmental employed

Farmer

Daily labor

SN NI EN N NI NI EN TR NI EN PRSI EN IR

Other, specify

What is your house hold monthly income in Ethiopian birr?

Part iii: Maternal clinical related variables

Do you have history of Diabetes Miletus? (or from mother 1. Yes
chart) 2. No
Do you have history of hypertension? (or from mother chart) 1. Yes
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2. No
Do you have history of anemia during this pregnancy? 1. Yes
(or from mother chart most recent laboratory result) 2. No
Do you have history of urinary tract infection during this 1. Yes
pregnancy? (or from mother chart most recent lab. result) 2. No
Does you tested for HIV serostatus during this pregnancy? 1. Yes
(or see it from mother chart) 2. No
If yes what was the result (or see it from mother chart) 1. Positive
2. Negative
Middle upper arm circumference (MUAC) in cm? (or from
mother chart)
Part iv: Maternal life style related variables
How much water do you drink per day (24 hr) during this
pregnancy? (approximate the amount in liter from the house
hold drinking material use)
Do you feed on vegetables during this pregnancy on your 1. Yes
daily meal? 2. No
If yes, how many times per day do you feed on vegetables?
Do you feed on extra diet meat, milk, egg or fish during this 1. Yes
pregnancy weekly? 2. No
If yes, how many days per week do you feed on it?
Did you had taken folic acid (Iron folic acid ) before 1. Yes
conception at least for 3 months 2. No
Does you have taken Iron folic acid during this pregnancy 1. Yes
(from different sources) 2. No
If yes, for how many months do you taken?
Part v: Maternal Obstetric related variables
What is the gestational age (GA) of your current pregnancy?
(Calculate from the mother last normal menstrual period in
weeks or from US estimation result)
How many pregnancies have you had to date? (gravidity)
(If she is multigravida) How much is your inter pregnancy
interval/space in months?
(space between the current pregnancy and the previous one)
Do you have history of abortion?(or see from mother chart) 1. Yes
2. No
Do you have history of stillbirth? (or see from mother chart) 1. Yes
2. No
Do you have Antenatal care (ANC) follow up or visits? 1. Yes
2. No
If Yes, how many times do you attend?
Do you have history of severe vomiting during this 1. Yes
pregnancy? 2. No

If yes or look, specify the symptoms or sign observed?

Part vi: Obstetric conditions of fetus and placenta to be extracted from chart of US results recent one

Medical record number of mother chart

Date of ultrasound (US) scanned

Single deepest vertical pocket (SDP) in cm (semi-
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guantitative assessment)

Or Amniotic fluid index (AFI) in cm (semi-quantitative
assessment)

Amniotic fluid volume (qualitative or subjective assessment) 1. Adequate
2. Inadequate (low)
Estimated fetal weight (EFW) in grams
US detected fetal congenital anomalies (like renal tract 1. Yes
obstruction (renal agenesis or PCK), gastrointestinal 2. No
(hernia), musculoskeletal, CNS (spinal bifida), & multiple
congenital anomalies etc.)
If yes, select from the list or options (you can select more 1. Urinary tract obstruction like renal
than one) agenesis or poly cystic kidney disease
2. Neural tube defect (CNS) like spinal
bifida
3. Gastrointestinal like umbilical hernia
anomalies
4. Musculoskeletal anomalies
5. Cardiac anomaly
6. Multiple congenital anomalies
7. Other, specify
Placental insufficiency (like Abruptio placenta, twin-twin 1. Yes
transfusion or multiple pregnancy abnormality) 2 No
If yes, select from the list or options (you can select more 1. Abruptio placenta abnormality
than one) 2. twin-twin transfusion abnormality
3. Multiple pregnancy
4. Other, specify
Intrauterine growth restriction detected 1. Yes
2. No
Other associated obstetric problem else detected 1. Yes
2. No

If yes, specify

Thank you for your participation!!

AJN-1: 1+A+E+ NHON HhLL MR TH+ ANSJF MYN, G

CAf, AH 250t AN hIPTLLIAN NATAALHE PATHA YLLLIAPPA HLAR VPNTHAT Trh

PATFAT HAP a®MT P8, aAhIRA, 0fd 4NN, AN AOA 28 NA™T MIA, HADT AL +7T bkt

aoYydA F+T 8UNN”
+aG4.94: AL e

N NBITILLTD JLID (hIH, TCLAC) T REDCE NPA (hIH TELAC) T2/C 2NN +8A

(AOAPL DL &AL NYA TP MINY hCAT)
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Mi+P AH HNoF YN, K& HEAP 0ATRA ANIH HhLR d&qo+ +A+&+ Thihg €Feh7
Y9°h>t N8 NHON AH, HRR agGo+ Ak ANLF APUNNT AR: N+HOATL ADT NN +A+&+
A1RAP ATH NHCHC HHIAR ek ANH Ne& &A1 ANCY aRAAT +A+&t NHZITIR P18,
TANDT ATONLIE MYSE T AD-T AFTMG AATE NAHTY ANH, ROt +AF4 19277 Tha-Ng
RH ANGF NOFRFEF °C8h M Lha-T: HhY 9L+ At ML NG @A’ HENY 17C ATtIMmIPm?
NHEHTT NAGF NTRHEALA I TAMFT BAN: ANH, RGOt +AFL TPRT AT+OAIT AR AH,
@ATAYT At OGO+ BN YA HANZAT ATHT NART HEMEA HONFF Ak NIAR +ZBAMT
NATL EALHT 4487 9RATY AN+t HHB8AD G2 NIPIRO M9y NIPELID NI4T AP
THINNTAT FoRANNCT ATHY NPLIRP FPNITL PPCN: GATH TRH, RGO §4+F +ATET

hEAP OAT AH, ETO+t AN NTPTLLTIAAN NTAALHE UNTHA SLLC Ta0PA AL AR PNTHATTrh
HEAP PATFAT HAP 7 @MY Ph& AAARA, OAA AN, AN AOA, 28 AT™T MY, HADT AL FT7
bt @A 3T BUAN” NHNA CAA 1928506 AR AT AMT A AOA. 28 AT M, HAD?
ALt Prhe, aRhan(, A LANT ARTPA F+T TI°050Y hNH, aR850+ AH NHChN dBL8AS &
NE18 11.&E+H 7ANT TNTA TP DOT ANSF NIPYAN HARA ITHN TAEMCE NOINC AR

+A+&+ AH RTO+ NHARL B £?

QAT ao/9 +A+EE FPNRNPLT At ANGF @YN, OLFF A+INNA ABYNNT AR: &hd AH, +OAT,
@NLUCY, APYNNT AR HADAY st NIRhFT hEhE 1m0 NIPH+LLART ToN AZIT&N ANH,
@GOt 19PNFE EAT HAPT AOA, 28 AT YA, HADT NEA+TTY LPLTT ANt T2 NTRIRY $moy
NICELIP P29 NEATT JPNIABNTAT TH, APHTOt AH, H+H8AM. h¥Ft+ NFLID AN NIOHFT7
Hhhd AN ATZAN AG: ANH @&5ot NIPNFERT ATFL mPay 22AN? oA AH, aOgFo+
Hbthhl 1HA+EE HALA $md NEAT NIPHRUA ATIAR Whs DL 95 NAH dR85o+ AH,
NHCNN ANGF ALT Ph& AIRA OFA AN AN AFTY UKTT HIPZA AONTT +80FT AN
QTHNY Al GRIOLY HAR PNARA, d°178 79278L N9® Mm-Ad A1) hy N9® &8 +ZNAh T AP AA
PRGDY::

ANH, RTO+E NTPNF4L ATFL F&AT NN&AL £NAA? AH A°%T0t T8 +A+&+ &h11H hNCY
@A77 NHAGA 828 NHZI78 NR& Th&eT® GNE D Y1PP NINC AP:T+A+EL FEAT HN&EAH DL
NS N HLJ HIAR +INC PAT= TH, A ATt 10 L£P IHAI/AT AUM/NG APIR: At APRTOt
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NeCP LhAA <22 2290 Ak NTPHHIAD ANH, ARETO+ TPNF& aAh 10k A AT EAR +A+&+
H+CNA AR: AN NLR, NN+ MPRTOH TPkl-& BNAA AR: NAHEZT HNRAT HTT 927+ nEAT 2T
$RYT ARUAT: NN +A+EE ATDNL ANLF FPAMEDTF NHIPANT N +A+&+ ATDNL AN
T2a0Y goRk NHPEAM 2378 NN AR N&EBTR: NAH, TH, 819 AT HYNA AN TPAM4 HthAD
KR GPHCIM O-8A%F TOH aP8Go+ HIPANT -84  TLH P850+ NAPANG hFT® ML NG A)
NYLLINFT NTRRLAN AACENHCIA AR NNTR ASALYHE NART TAFT AT+MeIeh AD-T At
@6AF T2 FOHCIh Nt ANGh 2 RAA AR

a0y AZHN LLAR/P? ANt 679%F HAGA At ATHYALPIR/Y P +dRL.a9/ NH, HNON AL A F°CNN
LNAA: AL +hrA NAN ©64:0948442338 A-T0.L.A: shushaytekulu.44@gmail.com ML P§ dRanng

N87mMmCPI® 7290 NAN, €6Z: 0920173828 A.-T2.L.4: kidegaim2@gmail.com,

AN 2: AN ASAM Ht™Ns+ T8 +0F34-L1F NI 0T+

QAT GRH aP8got NHON AN NPPTELLIAN NTAALHE UPNTHA FLLC TMPPA HLAR
UATAHATTA ALAR PATFAT HAP "PMT Prhs AR, 0RA 4ANA, AN AOA, 28 AT MY, HADY
A FTTY trhhhHt AIPAF+T SUANNHNA CAM, ARL8AF TIPANN P NHAINA +L8A AAT:

HCHC NHON THA+&+L HPYN AN DYN, Fdré ADT ATNNT HINMTALT Ade:: HRNZUAR AT T2
ohFT ATrd 024 HZANN ATHh@Y HINA ATrd @RAA, ADT +PYMNL AR: N+OAT, NATE
EAP+HL ANH 2650t AH, ATHA+TEN ATFDTT AN HEARP I NHEHTT TPPA/YAL TANLP YDT
®LENG MOTR A14%4F NNH eT0+ TNF& FCAL NIAA HNAA TPRIL +L8 A AATR:

1. A@T NN'HeINA ]
2. hR&AT ]

12.4 AJN 3: AT+ (WCh T T9ICT)

44 1:- ANt ANSFT PATHAT Dk HothhH AN HPADT

@i+t he

Ng® ANM, NG

262 PNLA

ANsF HHANNA 0AY

9LeC NgRZUTAN NTAAHE PNTFA
@A AAR PATH4A
Nk ALAR PNTHA

Ng® UATHA

BN =

NI° PCE ML ATAIAT REA, n&EA, P2 OAL nTTA 1AIAT (ANC

unit)
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2. R&A, JL7 ANN AT (GYN-OBS OPD)
3. N&A YENFP ANh9RT
4, AEA DAL 43T (FPENE NF)
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