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Abstract
Background: Premature rupture of membranes is a condition in which the fetal membranes

rupture before the onset of labor and after 28 weeks of gestational age. It complicates 5-10%
of all pregnancy, and it is an important cause of perinatal, neonatal, and maternal morbidity
and mortality both in developed and developing countries. Though some studies were
conducted in Ethiopia on the determinants of premature rupture of membranes there was

limited study in the Tigray region, particularly in the study area

Objective: To identify determinants of premature rupture of membranes among pregnant

mothers admitted to public hospitals in the Central Zone, Tigray, Ethiopia,2024

Methods: A hospital based unmatched case-control study design was conducted from August
1 to September 30, 2024, in public hospitals of Central Zone of Tigray, Ethiopia. All cases
admitted at the time of data collection were included until the desired sample size was met, and
controls were selected by systematic random sampling. Data were collected using a structured
and pre-tested questionnaire by trained midwives then data were entered into Epi Data Version
4.7 and exported to Statistical Package for Social Sciences Version 27. Logistic regression was
employed to identify determinant variables. Variables with a p value of less than 0.05 with a
95% confidence interval were used as a statistically significant association in a multivariable

logistic regression.

Result: A total of 363 participants (121 cases and 242 controls) were included in the study.
Rural residence (AOR=2.17,95 % CI: 1.31-3.59, p-value=0.003), having multiple fetus
(AOR=2.44,95% CI: 1.01-5.89, p-value=0.047), history of Premature rupture of membrane
(AOR=2.76,95% CI: 1.42-5.38, p-value=0.003), and Mid-upper arm circumference <23cm
(AOR=2.79,95% CI: 1.59-4.89, p-value=0.001) were identified as determinants of premature

rupture of membrane.

Conclusion and recommendation: The identified determinants of premature rupture of
membranes were rural residence, multiple gestation, history of Premature rupture of
membrane, and Mid-upper arm circumference <23 cm. Therefore, pregnant women who live
in rural areas, have multiple pregnancy and had history of premature rupture of membranes
should be well followed up during pregnancy. Moreover, early nutritional screening,

counseling and intervention should be strengthened during prenatal care.

Key words: Determinants, premature rupture of membrane, case-control study
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Introduction

1.1. Background
Premature rupture of membranes (PROM) is a condition in which the fetal membranes rupture
followed by the passage of watery fluid gush before the onset of true labor and after 28 weeks
of gestational age(1). The fetal membrane is a thin tissue that surrounds and protects the
developing fetus during pregnancy. It is composed of two layers: the chorion and the
amnion(2). PROM can be classified based on gestational age into preterm PROM and term
PROM. Preterm PROM refers to PROM that happens before 37 weeks of gestation, whereas
term PROM refers to PROM that occurs after 37 weeks of gestational age. Prolonged PROM

is any rupture of membranes that persists for more than 24 hours prior to the onset of labor(3).

The cause of PROM is unclear, it may be related to a structural defect in the membranes due
to collagen deficiency or malformation, weakening of the membranes because of enzymatic
destruction in inflammatory or infectious processes(4). The diagnosis of PROM is typically
based a maternal history of sudden "gush" or intermittent or continuous leaking of clear or pale-
yellow fluid from the vagina combined with observation of amniotic fluid coming out of the
cervical canal or fluid pooling in the posterior vagina upon sterile speculum examination(5). it
is supported by a basic pH test of vaginal fluid or ferning of dried vaginal fluid detected under
microscopic evaluation and a decrease in amniotic fluid volume (AFV) of <5cm during an

ultrasound examination(6).

PROM leads to significant perinatal morbidity and mortality, primarily due to factors such as
prematurity, sepsis, cord prolapse, and pulmonary hypoplasia. In addition, there are risks

associated with chorioamnionitis and placental abruption(7).

The specific management of PROM is dependent on factors such as gestational age and the
presence of complicating factors like clinical infection, abruption placentae, labor, or abnormal
fetal testing. Treatment of PROM includes: hospitalization, expectant management for preterm
PROM, monitoring for signs of infection, giving corticosteroids for the mother that may help

mature the lungs of the fetus, giving antibiotics (to prevent or treat infections(8).



1.2 Statement of the problem
PROM is a significant concern in pregnancy, with a global prevalence ranging from 5-10% of
all pregnancies(9). However, the prevalence of PROM varies from country to country. In
Bangladesh it accounts 9.3% (10), 7.4% in Egypt (11), 9.2 % in Ethiopia (12) and ,13.7% in
Tigray of all pregnancy(13).

PROM is an important cause of maternal morbidity in both developed and developing countries
(3). Pregnant women with PROM are at risk of complications such as a 30—40% increase in
the chance of preterm delivery (7), 13-60% of the chance of chorioamnionitis (14), and 25%
of the chance of prenatal bleeding (14). Additionally, various studies have reported that
pregnant women with PROM may also experience complications such as oligohydramnios,
cord prolapse, puerperal sepsis, endometritis, retained placenta, unfavorable cervix, and

postpartum hemorrhage(15, 16).

PROM is also an important cause of perinatal and neonatal morbidity and mortality both in
developed and developing countries(3). New-born deliveries from pregnant women with
PROM suffer from prematurity, birth asphyxia (12.5%), fetal distress (5.05%), respiratory
distress syndrome (18.75%), neonates hospitalized in neonatal intensive care units (23.80%),
neonatal sepsis (6.25%), neonatal jaundice (10.42%), and neonatal mortality (5.35%)(17-20).
In Tigray region, the neonatal mortality rate is 28.2 deaths per 1000 live births. Birth asphyxia
(35%), prematurity (30%), and infection (12%) are the leading causes of neonatal death, more

closely related with PROM (21).

PROM also has an impact on economic instability in the family, hospital, and country due to
absences from the job, medication costs, hospital admissions, longer lengths of stay at
hospitals, and the burden on health professionals. The costs of birth with PPROM are eight
times higher than those without PPROM(14, 22, 23).

The factors that contribute to PROM are not fully understood, making it difficult to effectively
prevent and manage them, but different studies have identified several determinants, such as:
Maternal age less than 20 and greater than 35 years old, interpregnancy interval <2 years,
previous abortion, previous preterm birth, prior PROM, history of caesarean section,
gestational hypertension, gestational diabetes mellitus (GDM), abnormal vaginal discharge,
urinary tract infections (UTI), polyhydramnios and lack of ANC (antenatal care) are the main

contributing factors for premature rupture of membrane (14, 24, 25).



Many countries have implemented strategies to reduce maternal and child morbidity and
mortality, focusing on preventing PROM- related maternal and neonatal complications. The
American College of Obstetricians and gynecologist (ACOG) recommends for pregnant
women with PROM (admission to hospital and close follow-up for maternal and fetal well-
being , a single course of corticosteroids and antibiotic prophylaxis) to reduce perinatal
complication(4). Similarly, Ethiopia has developed a protocol to address maternal and child
complications related to PROM. Some of the important interventions include admission to the
hospital and close follow-up for maternal and fetal well-being, as well as the use of
corticosteroids and antibiotic prophylaxis for pregnant women with PROM to reduce adverse

outcomes(1).

Even though some studies were conducted in Ethiopia on the determinants of PROM, there
was limited study in the Tigray region, particularly in the study area. Therefore, this study was
intended to identify the determinants of PROM using a case control study design among

pregnant women attending in public hospitals in the Central Zone of Tigray, Ethiopia.



1.3 Significance of the study
This study was primarily aimed to investigate determinants of premature rupture of membrane
in public hospitals of Central Zone of Tigray. The findings of this study may serve as significant
input for policy makers, program managers and hospitals to design program and strategies to
reduce occurrence of PROM and its consequence. In addition, healthcare providers could also
utilize the findings for early identification of mothers at risk during antenatal care and can
inform pregnant women about the determinants for PROM, ultimately improving the health of
both mothers and newborns. Lastly, the findings of this study would be served as a valuable

source of information for other researchers investigating the determinants of PROM.



2. Literature review

2.1 Sociodemographic related factors
According to a case control study conducted in Indonesia, mothers less than 20 years old and
greater than 35 years old had a positive association with PROM compared to those aged 20-34
years (adjusted odds ratio (AOR): 2.57) (26). Another study in Uganda showed that pregnant
women aged 30 to 39 years old were approximately three times more likely to experience

PROM (AOR: 2.5) (27).

The occupational status of pregnant women is another socio-demographic risk factor for
PROM. A study conducted in Indonesia demonstrated a significant association between

employment in pregnant women and premature rupture of membranes(28).

A study conducted in Indonesia showed that, pregnant women with low level of education were
approximately four times more likely to experience PROM compared to those with high levels

of education (AOR:3.60) (26).

Study conducted in Egypt showed that rural residences were significantly associated with
PROM (AOR:12.33) compared to urban residence(29). Similarly, study conducted in Ethiopia
showed that pregnant women living in rural areas were approximately three times more likely

to experience PROM compared to those residing in urban areas (AOR: 2.94)(30).

2.2 Past obstetrics related factors
Study conducted in Nigeria revealed that pregnant women with history of abortion were
positively associated with the occurrence of PROM (31). A case control study conduct in
southern Ethiopia showed that pregnant women with history of abortion were significantly
associated with PROM (AOR :3.21) (32). Similarly, a study conducted in Ethiopia indicated
that a history of abortion was significantly associated with PROM (AOR: 3.68) (33).

A research conducted in Libya showed that pregnant women with history of CS were
significantly associated with PROM (34). In 2022, a case control study conducted in southern
Ethiopia showed that pregnant women with history of caesarean delivery were risk for PROM
compared to those who did not have the problem (AOR :3.57)(32).Similarly, study done in
Ethiopia, found that that pregnant women with previous caesarian section were risk for PROM
(AOR: 2.1) (33). Another study conducted in Tigray also showed that pregnant women with a
history of caesarean section were at higher risk of PROM (AOR: 3.15)(35).



In Pakistan, a case-control study conducted on determinants for PROM showed that pregnant
women with a history of PROM were 3.97 times more likely to experience PROM than women
who did not have a history of PROM (AOR: 3.978) (36). Similarly, study conducted in Nigeria
revealed that pregnant women with history of PROM were positively associated with the
occurrence of PROM (31). In 2022, a case-control study conducted in southern Ethiopia
indicated that pregnant women with a history of PROM were approximately four times more
likely to experience PROM (AOR: 3.76) (32). Another study conducted in Tigray also indicated
a history of PROM was positively associated with PROM (AOR:4.45) (35).

According to a case-control study conducted in Cameroon, having a history of preterm delivery
was associated with PROM (AOR: 3.42) (37). Similarly, study conducted in Nigeria revealed
that pregnant women with history of preterm delivery were positively associated with the
occurrence of PROM (31). Another case control study done in southern Ethiopia indicated that

having history of preterm delivery was associated with PROM (AOR :3.23)(32).

A study conducted in southern Ethiopia revealed that ever using contraceptive methods was

associated with a protective effect against the development of PROM (AOR: 0.33) (32).

2.3 Current obstetrics related factors
A case-control study conducted in Indonesia showed that pregnant mothers with multiparity
were positively associated with PROM (OR:1.97)(26). A similar study conducted in Uganda
indicated that pregnant women with nulliparity were 2.1 times more likely to experience

PROM compared to those who had delivered before (25).

The study conducted in Iran found that pregnant women with gestational diabetes mellitus had

a significantly increased risk of PROM (38).

A case-control study conducted in Indonesia showed that malpresentation was a significant risk
factor for PROM with (OR:2.96) (26). Another case-control study conducted in India among
200 pregnant women indicated that malpresentation significantly increases the risk of PROM
(14% vs 5%, p-value of 0.004) (39). Similarly, a case-control study done in Ethiopia found that
fetal presentation (breech) was a significant risk factor for PROM (OR:2.63) (2).

Research conducted in India among 200 pregnant women indicated that those with
polyhydramnios had a significantly increased risk of PROM ( 6% VS 1.5%, p-0.035) (39).
Another case-control study conducted in Pakistan found that polyhydramnios was a significant

risk factor for PROM (OR: 2.5) (36).



A case-control study conducted in Indonesia showed that having multiple gestation was
positively associated with PROM (OR:2.00) (26). Another case-control study conducted in
India indicated that having multifetal gestation was a risk factor for PROM (7.5% vs. 2.5%, p-
0.039)(39). Study conducted in Uganda reported that pregnant women with multiple gestations
were more likely to experience PROM compared to pregnant women with singleton gestations
(OR:3.4) (27). Similarly, study conducted in Ethiopia showed that pregnant women with
multiple gestations were more likely to experience PROM compared to counterpart (OR:4.14)

(40).

Research conducted in Indonesia suggests that pregnant women experiencing vaginal bleeding
have an increased risk of developing PROM (AOR: 21.24) (41). Similarly, a case-control study
conducted in Pakistan among 65 cases and 130 controls found that vaginal bleeding is a

significant risk factor for PROM (AOR: 2.486)(36).

Research conducted in Indonesia demonstrated that preeclampsia was a significant risk factor
for developing PROM (AOR:10.3) (41). A case-control study conducted in Ethiopia found that
a history of pregnancy-induced hypertension was one of the determinant factors for PROM
(AOR : 3.06)(2). Similarly, another study in Ethiopia found that pregnancy-induced
hypertension is a risk factor for PROM (AOR:8.92)(42).

A case-control study done in southern Ethiopia showed that an inter-pregnancy interval greater
than 2 years was a lower risk factor for PROM (AOR: 0.251) (42). Another study conducted in
southern Ethiopia,2022 showed that pregnant women with short interpregnancy interval were

2.6 times risk for PROM(43).

According to the study conducted in Uganda, having 4 or more ANC visits was less likely to
result in PROM (OR:0.2) (27). Similarly, a case-control study done in southern Ethiopia
showed that pregnant women who were not attending ANC were 3.5 times more likely at risk
for PROM than those pregnant women who were attending ANC (OR: 3.51) (6). A study
conducted in Northern Ethiopia found that not attending ANC follow-up visits was a risk factor

for PROM (AOR:4.78) (44).

A study conducted in Uganda found that pregnant women at 37 weeks or more gestation were
less likely to experience PROM compared to women in early gestation at less than 34 weeks.
(AOR: 0.3) (45). A study conducted in northeastern Ethiopia demonstrated that pregnant
women with a gestational age less than 37 weeks were at higher risk for PROM compared to

those with a gestational age greater than 37 weeks (40).
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2.4 Medical and lifestyle related factors
Studies conducted to examine the relationship between maternal sleep duration and pregnancy
outcomes in the United States have shown that short sleep duration <6 hours is significantly

associated with spontaneous PROM) compared to sleep duration of 7-8 hours (46).

A study conducted among 129 pregnant women with PROM and 129 without PROM in
Indonesia in 2019, showed that UTIs were significantly associated with PROM (AOR:3.16)
(41). Another case control study carried out in Vietnam found that pregnant women with UTIs
had a nearly three-fold increased chance of developing PROM compared to those without UTIs
(OR:3.16) 3.16)(47). Similarly, a study conducted in Iran found a significant association
between urinary tract infections during pregnancy and an increased risk of PROM (P<0.04)

(38).

A case control study conducted in India among 200 pregnant women indicated that smoking
during pregnancy was determinants for PROM (19% Vs 6.5%, p-0.001) (39). Another study
conducted in Iran in 2023, smoking during pregnancy was significantly associated with an
increased risk of PROM (P<0.04)(38). Additionally, a case-control study conducted on the
determinants of PROM in southern Ethiopia showed that smoking was significantly associated

with PROM(42).

A case-control study conducted in Indonesia in 2019 showed that abnormal vaginal discharge
was significantly associated with PROM (AOR: 3.11)(41). Another case-control study
conducted in Pakistan in 2022 found that pregnant women with abnormal vaginal discharge
were 2.7 times more likely to develop PROM than those without abnormal vaginal discharge
(AOR: 2.700)(36). A study conducted in Uganda found a significant association between
abnormal vaginal discharge in pregnant women and PROM (AOR:4.4) (27).

A case-control study conducted in India among 200 pregnant women indicated that having
sexual intercourse once or twice per week was associated with PROM (11% vs. 5%, p<0.043)

(39).

According to a study conducted in India, pregnant women with a history of fall or abdominal

trauma were significantly increased the risk of PROM (4.5% vs 1% P-0.0040)(39)..

According to a case-control study conducted in Jimma zone, Oromia region(Ethiopia),
pregnant women with MUAC less than 23 cm were more likely to have PROM (AOR: 2.8) (2).

Similarly, a case-control study done in southern Ethiopia showed that pregnant women with



MUAC <23 cm were 3.69 times more likely at risk for PROM than those pregnant women with
MUAC >23 cm (AOR: 3.69)(6).

A study conducted in Ethiopia among 118 cases and 235 control pregnant women indicated

that having chronic cough was risk factor for PROM (AOR: 4.23) (33).



2.5 Conceptual frame work

o Age
o Residence

o cducational level
» Occopation

Sociodemographic characteristics

Past obstetrics related factors:

Previous history of abortion

Previous history of PROM
History of C/5

History of preterm
Contraceptive methods use

current obstetrics
factors:

Parity, Gestational
age, ANC follow up,
Vaginal bleeding,
Pregnancy type,
Polvhvdramnios, Fetal
presentation, GDM
and hypertensive
disorders of
pregnancy,
inter-pregnancy
intervals

Premature
mupfure of
membrane

Figure 1:This is a conceptual framework showed that the relationship between dependent and

Medical and lifestyle
characteristics
* (Chronic cough
¢ Unnary tract
infection
* Abnormal vaginal
discharge
MUAC <23 cm
o (Cigarette smoking

¢ 3" trimester sexual
intercourse

® abdominal tranma

independent variables adapted from different literatures (2, 6, 35, 36, 48).
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3. Objective

To identify determinants of premature rupture of membrane among pregnant mothers admitted

to public hospitals of Central Zone of Tigray Ethiopia 2024.
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4. Methods and materials

4.1 Study area
This study was conducted in public hospitals of Central Zone Tigray, Ethiopia. Aksum town
is the capital city of the central zone of Tigray, which is found 248 kilometers far from Mekelle,
the capital city of Tigray regional state, and 1024 kilometers from Addis Ababa, the capital city
of Ethiopia. The zone is bordered on the east by Eastern Zone Tigray, on the north by Eritrea,
on the west by North Western Zone Tigray, and on the south-by-South Eastern Zone Tigray.
This zone has a total population of 1,568,039, of whom 771,057 are men and 796,982 are
women(49). The zone has 1 referral hospital and 3 general hospitals. The study was conducted
in those four Hospitals, namely Abiy-adi Hospital, Adwa Hospital, Axum St. Marry Hospital,
and Aksum university and comprehensive specialized hospital. All four hospitals provide
maternal and child care services, including ANC service, delivery service, NICU, and
management of obstetric complications. Based on the hospital report those hospitals are staffed
with different health care providers, including gynecologists/obstetricians, general surgery,
midwives and nurses who can correctly identify the presence or absence of premature rupture

of membrane.

4.2 Study design and period

A hospital based unmatched case-control study design was conducted.

4.3 Study period
This study was from August 1 to September 30,2024.

4.4. Source of population
All pregnant women with a gestational age of above 28 weeks and admitted to labor and

maternity wards in public hospitals of Central Zone, Tigray.

4.5 Study population
Study population for case: All pregnant women with a gestational age greater than 28 weeks
who have been diagnosed with PROM by clinicians and admitted to hospitals during the data

collection period.

Study population for control: All pregnant mothers with a gestational age of more than 28
weeks and who started labor with intact amniotic membrane diagnosed by clinicians and

admitted to hospitals of Central Zone of Tigray during the data collection period.
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4.6. Inclusion and exclusion criteria

4.6.1 Inclusion criteria for case
All pregnant women who have been diagnosed with PROM and above 28 weeks’ gestational

age.

4.6.2 Exclusion criteria for case
Pregnant women seriously sick during the data collection

Pregnant women with intrauterine fetal death

4.6.3 Inclusion criteria for control
All pregnant mothers with a gestational age of more than 28 weeks and who started labor with

intact amniotic membrane diagnosed by clinician.

4.6.4 Exclusion criteria for control
Pregnant women seriously sick during the data collection

Pregnant women with intrauterine fetal death

4.7. Sample size determination
A sample size was calculated using the Epi Info version 7.2 statistical software using the double

population proportion formula for an unmatched case-control study design. The fSollowing
assumptions were used: the power of the study was 80%, the confidence interval was 95%, the
odds ratio (OR) was =2.11, the case to control ratio was 1:2, and the history of the cesarean
section was taken as an exposure variable from a study done in governmental hospitals in the
wollo zone, northeast Ethiopia. The percent of case exposed for History of cesarean section
40.4%, and percent of control exposed for history of cesarean section 22.6 % (44). Based on
the above assumptions, the sample size becomes 330 (cases 110 and controls 220), and with

adding 10% none response rate, the sample size becomes 363 (case 121 and 242control)(Table

1)

Table 1:Sample size calculation for determinants of premature rupture of membranes among
pregnant women admitted to public hospitals of central zone Tigray, Ethiopia,2024
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Variable Reference | Percent of exposure | Case to | AOR | Sample | Total sample
Case Control | control size size  with
ratio 10% none
response
rate
History of CS | (44) 40.4 22.6 1:2 2.11 | 330 363
Chronic cough | (44) 22% 4.1% 1:2 4.23 | 264 290
UTI (44) 55% 152% | 1:2 3.14 | 168 185
History of | (44) 55% 12% 1:2 3.89 | 134 147
PROM
MUAC<23CM | (44) 76.1% 60% 1:2 3.47 | 144 158

4.8. Sampling technique
There were three general hospitals and one tertiary hospital in the Central Zone of Tigray, and
all the four hospitals were included in the study. Those hospitals, namely Axum University

Referral Hospital, Abyi Adi Hospital, Adwa Hospitals, and St. Marry Hospital.

The calculated sample size was allocated to the study Hospitals proportionally based on the
number of pregnant women admitted at each Hospitals. All pregnant women who have
diagnosed with PROM before onset of labor and above 28 weeks’ gestational age who full-fill
the inclusion criteria for case was taken until the desire sample size met and Pregnant women
who have diagnosed without PROM and above 28 weeks’ gestational age who full-filled the
inclusion criteria for control were selected using systematic random sampling technique every
K interval. Kth was calculated by dividing the number control admitted to each Hospital of
two month (N) by total sample size of controls(n). The first study participant was selected by
lottery method from the list of control admitted and the rest study subjects was selected using

the calculated K value(Figure 2).
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4.9. Data collection tools and procedures
A structured and pretested tool that Contains sociodemographic factors, current obstetrics, past
obstetrics factors and medical and lifestyle factors was used for data collection. The
questionnaire was developed after reviewing different literatures done related to premature
rupture of membranes (2, 6, 33, 36). The study participants were interviewed face-to-face by
trained data collectors (DC). The data was gathered in the labor and maternity wards of the
study hospitals during client admission. Four midwives, one midwife in each hospital who
communicates the local language Tigrigna was involved in data collection. First identifying the
cases and controls was done, then the study participants informed consent was obtained to
confirm willingness. Data that could not be addressed by interviews was collected from
patients’ medical records. A non-stretchable tape meter was used to measure the MUAC of each
woman at the midpoint between the tips of the shoulder and elbow. The data was collected

under close supervision by supervisors and the principal investigator.

4.10. Study variable

Dependent variable
Premature rupture of membranes
Independent variable

Socio-demographic factors: age, residence, educational level, occupation status, and marital

status

Past obstetric factors: history of abortion, history of PROM, history of C/S, history of preterm

and contraceptive methods use.

Current obstetric factors: parity, gestational age, ANC follow up, vaginal bleeding,
pregnancy type, polyhydramnios, fetal presentation, GDM, and hypertensive disorders of

pregnancy and interpregnancy intervals.

Medical and lifestyle factors: chronic cough, urinary tract infection, abnormal vaginal
discharge, MUAC, cigarette smoking, 3rd trimester sexual intercourse, abdominal trauma,

sleeping hours.
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4.11. Operational definitions
Premature Rupture of Membrane: is define as rupture of fetal membrane and leakage of
amniotic fluid or collection of fluid through vaginal fornix examined by speculum categorized

before onset of true labor after 28 weeks of gestational age (4).

Interpregnancy interval: The interval between the most recent previous childbirth and the
starting time of the current pregnancy was classified as short if it was below 2 years, optimal

if it was > 2 years(50).

MUAC: The MUAC of each pregnant woman were measured at the midpoint between the tips
of the shoulder and elbow of the left arm using none-elastic, and the nutritional status of the
mother were classified as poor nutritional status if MUAC <23 cm and good nutritional status

if MUAC is above 23 cm (2).

Public Hospitals: In this study, it refers to those governmental general and tertiary hospital of

central zone, Tigray.

4.12. Data processing and analysis
The collected data were coded and entered into Epi Data version 4.7, then exported to
Statistical Package for Social Sciences (SPSS) version 27 for analysis. Frequencies and
percentage for categorical variables and, means, Midian, standard deviation and interquartile
range for continuous variable was used to describe the descriptive statistics of the data.
Bivariable and multivariable logistic regression analysis was done to determine the association
between dependent and independent variables. Variables with a p-value of less than 0.25 in
bivariable were entered into the multivariable logistic regression model. Finally, multivariable
logistic regression analysis was done to determine the determinant of PROM. Multicollinearity
was checked using variance inflation factor (VIF), which was <5. The goodness of model
fitness was checked by using the Hosmer-Lemeshow goodness of fit test at p value =0.62,
which was insignificant, which indicates that the model was fitted. The odds ratio and 95%
confidence level were used to assess the strength of the association between dependent and
independent variables. Last but not least, predictor variables with a p-value of less than 0.05 in
the multivariable logistic regression model were considered as statistically significant

determinants for PROM. The result was presented in the form of text, tables, and figures.
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4.13. Data quality assurance
The questionnaire was initially prepared in English then translated to local language (Tigrigna)
then back again to English version to ensure consistency. Training was provided for DC and
supervisor on the objective of the study, data collection tool, data collection technique and
confidentiality of information and participants right for one day. The tool was pre tasted in 5%
of the calculated sample size (6 case 12 control) in Suhual hospital (north west Tigray) before
the actual data collection period. The tool was checked its clarity, understandability and
simplicity to get the desire information. After the pretest the questionnaires was corrected and
modified based on input and comment. Continuous close supervision was done by supervisors

and the principal investigator.

4.14. Ethical considerations
Initially, an ethical clearance letter was obtained from the institutional review board of the
College of Health Science at Mekelle University (Ref.No:MU-IRB 2269/2024). The official
letter of cooperation was obtained from Mekelle University College of Health Science School
of Nursing and submitted to the Tigray regional health bureau. Also, the official letter of
cooperation was obtained from the Tigray regional health bureau and submitted to each hospital
to get permission from the hospitals administrative. After getting permission from hospitals
and before conducting the interview, informed written consent from each respondent was
obtained after a detailed explanation of the main purpose of the study. The confidentiality of
information of the respondent were maintained. Each respondent was informed that their
participation was voluntary and they also had the right to withdraw from the study at any time

during data collection.

4.15. Dissemination of finding
After completing this study, the result will be presented and submitted to Mekelle University,
College of Health Science, School of Nursing, Department of Maternal and Reproductive
Health Nurse. A copy will also be disseminated to the study area (abiy-adi hospital, Adwa
hospital, St. Marry hospital, Aksum university, and comprehensive specialized hospital) and
other concerned bodies. In addition, efforts will be made to present in seminars. Lastly, efforts

will be made to publish in scientific journals.
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5. Result

5.1: Socio-demographic characteristics of the study participants

A total of 363 study participants (121 cases and 242 controls) were involved in this study, with
100% response rate. The mean age for cases was 31.54 years (+ 6.51 standard deviations (SD)
and controls was 31.79 years (£6.85 SD). From a total participant ,75(62.2%) and 143(59.1%)
cases and controls were in the age category 20-34 years old. Among the participants, 85
(70.2%) of cases and 122(50.4%) of controls were living in rural areas, and 42 (34.7%) of cases
and 84 (34.7%) of controls had completed secondary school. Forty-eight (39.7%) cases and
112 (46.3%) controls were housewives. For marital status; 113 (93.4%) cases and 228 (94.2%))
controls were married (7able 2).

Table 2:Socio-demographic characteristics of pregnant mothers admitted to public hospitals
of Central Zone of Tigray, Ethiopia ,2024(n=363).

Variables Categories Cases(n=121) Controls(n=242) Total
% % (363)
Age <20 6(5) 13(5.4) 19(5.2)
20-34 75(62.2) 143(59.1) 218(60.1)
>35 40(33.1) 86(35.5) 126(34.7)
Residence Urban 36(29.8) 120(49.6) 156(43)
Rural 85(70.2) 122(50.4) 206(57)
Educational status  No formal education  22(18.2) 37(15.3) 59(16.3)
Primary school 35(28.9) 86(35.5) 121(33.3)
Secondary school 42(34.7) 84(34.7) 126(34.7)
Diploma and above 22(18.2) 35(14.5) 57(15.7)
Occupation House wife 48(39.7) 112(46.3) 160(44.1)
Farmer 41(33.9) 77(31.8) 118(32.5)
Governmental 17(14) 19(7.9) 36(9.9)
employee
Merchant 9(7.4) 14(5.8) 23(6.3)
Others* 6(5) 20(8.3) 26(7.2)
Marital status Married 113(93.4) 228(94.2) 341(93.9)
Others** 8(6.6) 14(5.8) 22(6.1)

*Others: student, daily worker **Others: single, divorced and widowed
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5.2: Current pregnancy related characteristics of the study participants
Among the study participants; 25 (20.7%) of cases and 56(23.10%) of controls were
primigravida and almost two-third, 83 (68.6%) of the cases and 161 (66.5%) of the controls,

were multigravida (Figure 3).
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Figure 3: Status of gravida status among pregnant women admitted to public hospitals of
Central Zone of Tigray, Ethiopia, 2024(n=363)

In this study, 57 (47.1%) of cases and 109(45%) of controls were multipara. Among the study
participants, 37(39.4%) of cases and 61(33.9%) of controls were delivered at less than two
years birth interval. The mean gestational age of cases and controls were 38.41+£2.02 SD and
38.52+2.4SD respectively and 89 (73.6%) of cases and 175 (72.3%) of controls were found
between 37-42 weeks of gestational age. Among the participants ,114 (94.2%) of cases and 225
(93%) of controls had ANC follow-up. Of these, 57(50%) cases and 138(61.3%) controls had
2-3 times ANC visit. Similarly, 26 (22.8%) cases and 55 (24.4%) of controls had initiated ANC

follow-up at less than 12 weeks of gestational age.

This study showed that 6 (5%) of cases and 7 (2.9%) controls had antepartum hemorrhage.
Similarly, 7(5.8%) of cases and 13(5.4) of controls had hypertensive disorder of pregnancy
during this pregnancy. Of these, 4(57.1%) cases and 10(76.9%) controls were with pre-
eclampsia. Besides, 11(9.1%) of cases and 12(5%) of controls had been diagnosed with
polyhydramnios, and 4 (3.3%) of cases and 5 (2.1%) of controls had GDM. Breech presentation
was found in 6 (5%) of cases and 13(5.4%) of controls (7able 3).
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Table 3:Current pregnancy related characteristics of pregnant women admitted to public
hospitals of Central Zone of Tigray, Ethiopia, 2024(n=363).

Variables categories’ Cases(n=121) Controls Total (363)
% (n=242) %
%
Parity Nullipara 27(22.3) 62(25.6) 89(24.5)
Primipara 37(30.6) 71(29.3) 108(29.8)
Multipara 57(47.1) 109(45)  166(45.7)
IPI  (inter  pregnancy <2 years 37(39.4) 61(33.9) 98(35.8)
interval) >2 years 57(60.6) 119(66.1) 176(64.2)
Gestational age(weeks) <37 25(20.7) 54(22.3) 79(21.8)
37-42 89(73.6) 175(72.3) 264(72.7)
>42 7(5.8) 13(5.4) 20(5.5)
ANC follow up Yes 114(94.2) 225(93)  339(93.4)
No 7(5.8) 17(7) 24(6.6)
Frequency of ANC One 7(6.1) 16(7.1) 23(6.8)
2-3 57(50) 138(61.3) 195(57.5)
>4 50(43.9) 71(31.6) 121(35.7)
Time of ANC <12 26(22.8) 55(24.4) 81(23.9)
initiation(weeks) >12 88(77.2) 170(75.6) 258(76.1)
APH Yes 6(5) 7(2.9) 13(3.6)
No 115(95) 235(97.1) 350(96.4)
Hypertensive disorder of Yes 7(5.8) 13(5.4) 20(5.5)
pregnancy No 114(94.2) 229(94.6) 343(94.5)
Type of hypertensive PIH 2(28.6) 2(15.4) 4(20)
pre-eclampsia 4(57.1) 10(76.9)  14(70)
chronic hypertensive 1(14.3) 1(7.7) 2(10)
Polyhydramnios Yes 11(9.1) 12(5) 23(6.3)
No 110(90.9) 230(95)  346(93.7)
Diagnosed GDM Yes 4(3.3) 5(2.1) 9(2.5)
No 117(96.7) 237(97.9) 354(97.5)
Fetal presentation Cephalic 115(95.0) 229(94.6) 344(94.8)
Breech 6(5) 13(5.4) 19(5.2)

From the study participants, 16 (13.2 %) of cases and 12 (5%) of controls had multiple

pregnancies (Figure 4)
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Figure 4: Type of pregnancy among pregnant women admitted to public hospitals of Central
Zone of Tigray, Ethiopia, 2024(n=363)

5.3: Past obstetrics related characteristics of the study participants
This study revealed that 19 (15.7%) of cases and 28(11.6%) of controls had a history of
abortion. Similarly,24 (19.8) of cases and 19(7.9) of controls had a history of cesarean section.
Besides, 30 (24.8%) of cases and 22(9.1%) of controls had a history of PROM. Nineteen
(15.7%) of cases and 21(8.7%) of controls had a history of preterm. Seventy-six (62.8%) of
cases and 137 (56.6%) of controls were used modern contraceptives. Of these, 55(72.4%) of
cases and 90 (65.7) of controls were used injectable (7able 4).
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Table 4:Past obstetrics related characteristics of pregnant women admitted to public hospitals
of Central Zone of Tigray, Ethiopia, 2024(n=363).

Variables Categories Cases(n=121) % Controls(n=242) Totals (363) %)
%
History of abortion Yes 19(15.7) 28(11.6) 47(12.9)
No 102(84.3) 214(88.4) 316(87.1)
History of C/S Yes 24(19.8) 19(7.9) 43(11.8)
No 97(80.2) 223(92.1) 320(88.2)
History of PROM Yes 30(24.8) 22(9.1) 52(14.3)
No 91(75.2) 220(90.9) 311(85.7)
History of preterm Yes 19(15.7) 21(8.7) 40(11)
No 102(84.3) 221(91.3) 323(89)
Contraceptive use Yes 76(62.8) 137(56.6) 213(58.7)
No 45(37.2) 105(43.4) 150(41.3)
Type of contraceptive Pill 6(7.9) 17(12.4) 23(10.8)
(n=213) Injectable  55(72.4) 90(65.7) 145(68.1)
Implanon  13(17.1) 27(19.7) 40(18.8)
IUD 2(2.6) 3(2.2) 5(2.3)

5.4: Medical and lifestyle related characteristics of the study participants

Regarding medical conditions, 9 (7.4) of cases and 16 (6.6%) of controls were experienced
with chronic cough. Furthermore, 14 (11.6%) of cases and 22 (9.1%) of controls were
diagnosed with UTI. Eighteen (14.9%) cases and 23 (9.5%) controls had abnormal vaginal
discharge during this pregnancy and 8(6.6%) of cases and 13(5.4%) of controls were passive
smokers. Among the study participants, 10(8.3%) of cases and 12(5%) of controls had a history
of fall during this pregnancy. The median duration of sleep for cases was 9 hours + 3(IQR)
Interquartile range and for controls 9 hours £2.50 IQR and 26(21.8%) of cases and 42(17.4%)
of controls sleep fewer than eight hours per day. Fifty-one (42.1%) of cases and 106(43.8%) of
controls had history of sexual intercourse during the third trimester of the current pregnancy.
The mean MUAC measurement for cases was 23.96 ¢.m (+2.56 SD) and for controls 24 ¢.m
(¥2.23 SD) and, 42 (34.7%) of cases and 39 (16.1%) of controls were measured MUAC at less
than 23 c.m(7able 5).
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Table 5:Medical and lifestyle related characteristics of pregnant women admitted to public
hospitals of Central Zone of Tigray, Ethiopia ,2024(n=363).

Variables Categories Cases(n=121) Controls(n=242) Total (363) %
% %
Having chronic cough Yes 9(7.4) 16(6.6) 25(6.9)
No 112(92.6) 226(93.4) 338(93.1)
uTI Yes 14(11.6) 22(9.1) 36(9.9)
No 107(88.4) 220(90.9) 327(90.1)
Abnormal vaginal Yes 18(14.9) 23(9.5) 41(11.3)
discharge No 103(85.1) 219(90.5) 322(88.7)
Passive smoking Yes 8(6.6) 13(5.4) 21(5.8)
No 113(93.4) 229(94.6) 348(94.2)
Falling in accident Yes 10(8.3) 12(5) 22(6.1)
No 111(91.7) 230(95) 341(93.9)
Duration of sleeping <8 26(21.5) 42(17.4) 68(18.7)
hour/day >8 95(78.5) 200(82.6) 295(81.3)
3 trimester pregnancy Yes 51(42.1) 106(43.8) 157(43.3)
Sexual intercourse No 70(57.9) 136(56.2) 206(56.7)
MUAC (c.m) <23 42(34.7) 39(16.1) 81(22.3)
>23 79(65.3) 203(83.9) 282(77.7)

5.5: Determinants of premature rupture of membrane

Bivariable logistic regression analysis was performed for each independent variable to select
candidate variables for multivariable regression. Variables like residence, polyhydramnios,
type of pregnancy, history of PROM, history of C/S, history of preterm, having abnormal
vaginal discharge, history of fall during pregnancy, and MUAC less than 23 centimeter had an
association with premature rupture of membrane at p-value less than 0.25.

All variables significant (p-value < 0.25) in bivariable logistic regression analysis were
transferred to a multivariable logistic regression model. Residence, type of pregnancy, history
of PROM, and MUAC less than 23 cm. were found statistically significant determinants for
PROM at p-value < 0.05.
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In this study showed that pregnant women living in rural areas were 2 times more likely to
have PROM compared to those in urban areas (AOR=2.17,95 % CI: 1.31-3.59, p-value=0.003).
The study participant who had multiple fetus during this pregnancy showed a significant
association with PROM. Pregnant women who had multiple fetus were over 2 times
(AOR=2.44, 95% CI: 1.01-5.89, p-value=0.047) higher among those who had single fetus.
Pregnant mothers with history of PROM were approximately 3 times (AOR=2.76,95% ClI:
1.42-5.38, p-value=0.003) more likely to develop PROM than those who had not history of
PROM. Similarly study participants with MUAC measurement <23 cm were nearly 3 times
(AOR=2.79,95% CI: 1.59-4.89, p-value=0.001) more likely to develop premature rupture of
membranes than participants with MUAC greater or equal to 23 cm. (Table 6).
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Table 6:Bivariable and multivariable logistic regression analysis for determinants of premature
rupture of membranes among pregnant women admitted to public hospitals of Central Zone of
Tigray, Ethiopia, 2024(n=363).

Variables  Categori  Status of PROM COR(95% Cl) AOR (95%CI) P-
es Case ()% Control(n value
)%
Residence  Urban 36(29.8) 120(49.6) 1 1
Rural 85(70.2) 122(50.4) 2.32(1.46-3.69) 2.17(1.31-3.59) 0.003*
Polyhydra  Yes 11(9.1) 12(5.0)  1.91(0.82-4.48) 1.50(0.58-3.87) 0.40
mnios no 110(90.9) 230(95.0) 1 1
Type  of Single 105(86.8) 230(95.0) 1 1
pregnancy  Multiple 16(13.2) 12(5.0) 2.92(1.33-6.39) 2.44(1.01-5.89) 0.047*
History of Yes 30(24.8)  22(9.1) 3.30 (1.80-6.01) 2.76(1.42-5.38) 0.003*
PROM No 91(75.2)  220(90.9) 1 1
History of Yes 24(19.8) 19(7.9) 2.90(1.52-5.55) 1.51(0.69-3.31) 0.29
CIS No 97(80.2)  223(92.1) 1 1
History of Yes 19(15.7)  21(8.7) 1.96(1.01-3.80) 1.28(0.59-2.78) 0.53
preterm No 102(84.3  221(91.3) 1 1
Abnormal  Yes 18(14.9)  23(9.5) 1.66(0.86-3.21) 1.78(0.87-3.65) 0.11
vaginal No 103(85.1) 219(90.5) 1 1
discharge
Falling in Yes 10(8.3) 12(5.0) 1.72(0.72-4.11)  0.84(0.29-2.39) 0.75
accident No 111(91.7) 230(95) 1 1
MUAC <23 42(34.7)  39(16.1) 2.76(1.67-4.6)  2.79(1.59-4.89) 0.001*
>23 79(65.3)  203(83.9) 1 1

1=reference group

*=variables with statistically significance association at p-value <0.05
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6. Discussion

The aim of the study was to identify the determinants of PROM in public hospitals of central
zone Tigray, Ethiopia and in this study rural residence, having multiple fetus, history of PROM
and MUAC <23 cm. was determinants of PROM.

Rural residence was determinants for the occurrence of premature rupture of membrane. In this
study the odds of developing PROM were 2.17 times higher among pregnant women living in
rural areas compared to those who live in urban areas. This finding is consistent with study
conducted in Egypt in 2018 (29) and Ethiopia(30). This might be due to women in rural areas
may have less access, availability, and utilization of healthcare services than women in urban
areas. Additionally, women in rural area are less likely to be exposed to the media, which is
commonly used to promote health and deal with pregnancy-related issues on a regional and
national levels(51, 52).

Having multiple gestations was also other determinants of premature rupture of membranes.
Pregnant women who had multiple fetus were 2.44 times higher odds of developing premature
rupture of membranes compared to those who had single fetus. This result is supported by study
conducted in Indonesia(26), India (39) and Uganda (27). This might be because, pregnant
women with multiple fetus increase, polyhydramnios, malpresentation and the uterus and fetal
membranes become overstretched results increase intraamniotic pressure ,this increase the risk

of premature rupture of membrane (14).

Similarly, history of PROM was determinants of premature. The odds of developing PROM
were 2.76 times higher among pregnant mothers with history of PROM than those who had not
history of premature rupture of membrane. This study is consistent with study conducted in
Pakistan(36), Iran (38),Nigeria(31) and southern Ethiopia (32) and Mekelle city (Tigray) (35).
This might be because, abnormal anatomically structure of the uterus and cervix and untreated

reproductive system infection(24).

This study demonstrates that pregnant mothers with MUAC measurement <23 cm were 2.79
times higher to develop premature rupture of membranes than pregnant mothers with MUAC
greater or equal to 23 cm. Similarly study done in Oromia (2),southern Ethiopia (6) support

this study. This might be because, pregnant mothers with MUAC measurement less than 23 cm
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shows undernutrition. Nutritional deficiencies, especially micronutrient deficiencies such as
vitamin C, affect the production of collagen, which affects the fetal membrane's integrity and
structure and can impair the body’s ability to defend itself from degenerative processes caused

by oxidative stress, which could lead to easy breakage of the membrane(9).

7.Limitations
In this study recall bias might be consider because women were asked events that happened

before study period so participants might not have remembered and reported past events
correctly. In addition, participants might be prone to social desirability bias because some of

the responses were based on self-report.
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8. Conclusion and recommendation
8.1. Conclusion

Findings from this case control study showed that rural residence, having multiple fetus, history
of premature rupture of membranes and MUAC <23 cm. were determinants of premature
rupture of membranes. These determinants indicate crucial areas for targeted intervention to

reduce complications associated with PROM in this area.

8.2. Recommendations
Premature rupture of membranes has a great effect on maternal and perinatal health. Based on
the study findings the following recommendations are forwarded:
For policy makers and program managers:
Strengthen maternal nutrition programs targeting pregnant women particularly in rural areas
and promote regular and early ANC visit focusing on identifying and managing high risk
pregnancy such as multiple pregnancies, history of PROM.
For hospitals
Hospitals should work on improving maternal nutritional status during pregnancy via proper
nutrition screening, counseling, and interventions. | also recommended to provide education
for pregnant women to take preventive measures for the identified determinants of PROM.
For health professionals:
Healthcare providers should strengthen routine assessment of risk factors for premature rupture
of membranes such as multiple pregnancies, a history of PROM, and low MUAC during
prenatal visits and it is better to provide special emphasis on mothers with those problems.
For researcher
Finally, I recommend other researchers to conduct large-scale studies over an extended period

to determine other determinants of PROM.
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10.Annexes

Annex I: Information sheet (English version)

Mekelle University college of Health Science School of Nursing Department of Maternity
& Reproductive Health Nursing
My name is . I am working with G/mariam kifle who is doing research for

the partial fulfillment of Master’s Degree in Maternity and RH nursing at Mekelle University.
| am here to study determinants of premature rupture of membrane among pregnant mothers
admitted to public hospitals of central zone Tigray Ethiopia. The result of the study will be
helpful for identifying the determinants of premature rupture of membrane and the finding of
the study also help as significant input for policymakers, program managers and other
stakeholders to design programs and strategies to prevent neonatal and maternal complications
related premature rupture of membranes It will also serve for principal investigator as a partial
fulfillment for a Master’s degree in maternal and RH nursing. [ am going to ask you questions
to be responded by you. Some of the questions are very personal questions that some people
find them difficult to answer. Your answers are completely confidential. Your name will not
be written on this form, and will never be used in connection with any of the information you
tell me. Participation by answering the questions that | am going to provide you is strictly on
voluntary base. However, your honest answer to the question will help me for better
understanding of the determinant of premature rupture of membrane. Being study participant
in this study will not get you any direct benefit and your involvement in the study will not give
you any risk. Your right not to involve at first place or to withdraw at any time is respected. |
would greatly appreciate your cooperation and help in response to this study. The interview
will take about 15-20 minutes.

If you would like to know more, please contact:

Principal investigator G/mariam kifle

Phone number +251909413850 or email gmariamkifle6@gmail.com

Are you willing to participate?  Yes No
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Annex: Consent form of participant

| the undersigned, am told that the researcher is going to conduct the study, to identify
determinant of premature rupture of membrane among pregnant mothers admitted to public
hospitals of central zone Tigray Ethiopia. | have been told that the research will benefit the
community in general including me, the respondent, and that the research will not inflict any
harm to me. | have been told that I have full right I have enough time to understand and then
take part in the study on the basis of my interest besides; | am briefed that | will be interviewed
for not more than 20 minutes. Moreover, am notified that my participation in the study is
entirely volunteer, and that | can quite from the study any time | want. I will not be subject to
any form of punishment following my failure to participate in the study. In the same way am
told that the information collected will not be disclosed by any means to any people other than
those participating in the study unless obtained permission from me. Equally, am told that |

can ask them question | found difficulty or any type. | agree to participate in the research

voluntarily

Signature Date

Interviewer name signature
Date of interview Time started Time-finished
Supervisor name Signature
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Annex: Questioner in English version

1.
2.

[ Case (with PROM)

Name of health facility/hospitals/ ---------------------momomeeeee

Code no

1 control (without PROM)

Part 1: socio demography characteristics of participants
S.n | Question Response Remark
0
101 | Age of the mother? 1 - years
102 | Where you live? 1) Urban
2) Rural
103 | What is your educational status? 1) No formal education
2) Primary school
3) Secondary school
4) Diploma and above
104 | What is your occupation? 1) House wife
2) Farmer
3) Governmental
employment
4) Private employment
5) Daily worker
6) Merchant
7) Others(specify)-----
105 | What is your marital status? 1) Single
2) Married
3) Divorced
4) Widowed
Part 2: Current obstetrics characteristics of participants
201 | How many times have you been
pregnant including this one?
202 | How many times did you deliver?
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203 | When was your last menstrual / /___dd/mm/
period (LNMP)? year

204 | Gestational age of the fetus? Calculate based Q

203 or U/S

205 | Duration from the most recent months
previous child birth to the current
LNMP?

206 | Did you have ANC follow up? 1) Yes 2)No If no skip to Q 208

207 | If yes, how many follow up did you
have? | e

208 | Time of ANC initiation? weeks

209 | Did you have diagnosed vaginal 1) Yes 2)No
bleeding?

210 | Do you have  diagnosed 1. Yes 2)No See patient chart If
hypertensive disorder of no go to Q 212
pregnancy

211 | If yes what type of hypertensive 1. pregnancy induced
disorder of pregnancy do you hypertension
have? 2. pre-eclampsia

3. eclampsia
4. chronic hypertension

212 | Do you have  diagnosed 1) Yes 2)No See patient chart
polyhydramnios?

213 | Do you have Diagnosed DM? 1) Yes 2) No See patient chart,

if no skip to Q 215
214 | If yes, what type of DM do you 1) Preexisting DM
have? 2) GDM
215 | What is the fetal presentation? 1) Cephalic See patient chart
2) Breech
3) Others ...............

216 | Type of pregnancy? 1) single See patient chart
2) multiple

Part 3: Past obstetrics characteristics of participants
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301 | Did you have a history of abortion? 1) Yes If no skip to Q 303
2) No
302 | Did you have a history of cesarean 1) Yes
section? 2) No
303 | Did you have a history of PROM? 1) Yes 2) No
304 | Did you have a history of preterm 1) Yes 2)No
delivery?
305 | Did you use contraceptive before 1)Yes 2) No
becoming pregnant?
306 | If yes, which type of contraceptive 1) Oral contraceptive
did you ever used? 2) Injectable
3) Implants
4) 1UD
5) Other(specify)
Part 4: Medical and lifestyle related factors
401 | Have you experienced a cough 1) Yes 2) No
lasting more than 8 weeks during
this pregnancy?
402 | Do you have diagnosed urinary 1. Yes 2. No See patient chart
tract infection during the current
pregnancy?
403 | Do you have diagnosed abnormal 1. Yes 2. No See patient chart
vaginal discharge?
Did you smoke cigarette during 1. Yes
404 | this pregnancy? 2. No
405 | Have you any one who smoke 1) Yes
cigarette in your family? 2) No
406 | Did you have history of fall/ 1) Yes
abdominal  trauma in  this 2) No
pregnancy?
407 | How many hours did you sleep per hours

day?
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408

Have you engaged in sexual

intercourse  during  your

trimester of pregnancy?

3rd

1.Yes

2.

No

409

MUAC of the pregnant mother?

cm

Thanks for your participation I
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RINCAL PPA DAL MmOT ALTN 1ICAY N+ FIPUCE
mOT £YNAL AT £NYA A7 HACAH HAR AN aRPA RINCHE N&A,

T/t 1CAT9 T2 NARE 8974 PTAK 87193P 6A& 9°N HN2 e HAe +aPY4.L
TMNLMCLT™ n&A ATHNDT 0ATY T&H, a°e50+( determinants of premature rupture of

membrane among pregnant mothers admitted to public hospitals of Central Zone of Tigray

Ethiopia 2024.) ANl @ANAL HN AN HChN PATFAT $LM ACA &G T3 CAN,
AN NIREA HNAN 17T 192850 AR: At HANN ANGF ThNLHAN T9RIRYCT hiekt
Neht T9PNLAT NIRRMT NATH T8 $E&M O, @73 CAA J°EAN HIRe 8799
Y9RPTN LhTH AR HNLA NAHATRIA AR N+H@ATL 1 PT ABTAL ThARL 8914 RaRAA
O& N1A%A AR JH, dPHTOL Y9PRPL HHLAAR ATt hUAMS AP9o: FANAT
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NIONFEN, IR G5 AONY ANTL ALNBATHTR @A ANT MRAN, HEHH NHDYN
ne «8s "havhA T2 @add AN AR LT ALEA AL+tHAHT: NHRN 24 dR4qo+
ANAT NAR 9790 A h8AAT: MROAT ADrT HAIAS NMPAA ATPNC L M-Ad ANG
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AhAM. AR AH, £ AN HEAPH, 94J/T HEME 9°9° 9L  607% PATY:
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AT AE4AT N%A PT At RE50+: 7/TCPT® h&A  NAN €8¢ +251909413850

email.gmariamkifle6@gmail.com
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AINE: PATMELP MY (F9C5 h&EA)

1) A9® moT Fha
2) Code no

case (with PROM) [_] Control (without PROM)
$EML N4A: TL AL MANELP 13T

t+¢ | At t amAn, a\CY.
101 | g8 hR O&am? | qaot
102 | 39NCh N2 1. h+ag 2.1MC
103 | 78 Ko BB F90UCt? 1. N4-0 T9°UCt He+T9Y 4
2. ¢80 NCh,
3. hdxe Nch,

4. PAET AOAKT

104 | hgh h22 1. ahR APY AN H

2. INCIANFL |
At aoyen;

AN 91, +&%4 FNCh
@A F@ Nerhtd
198,

7. NAA(LAIA9)

o g &~ w

105 |yt H8C? 1. HE +aoCamt
2. NY%A+ +8C

3. Htétht

4. N9A THA HIP

hAAL héA: b1+ T2 AH DN,

201 | %aenA RYLe  9H AR

mINN?

202 | AL &40 MALN?
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203 | 78 P mB/AF MCHP 69 PF OAT  /DCrh,
Hé-hRA TROGH 7242 //9®

204 | ogan 2 AH MIA/ ORA/ ha>y NaeALt
AYTLL 184 N ATT? 203 ANAHP

205 | AN A7LL MCh ML 9ant THEMALT
REAAR AN TH A h&ttP
MLhne?

206 | g gao oA 1. AD  2) AR&AT AR&AT
ATTA/IRCaRL TN & AT+her
12002 N < 208

(LT

207 | k@ AVt+her ALE 9H
ATt 12CN0?

208 | AN AL AO™TNT (G LaD na™>7
T2 AH m7A)  httA
Emchy?

209 | ANH, 2 AH ®3hh 58 1. AD
m™Y’e7Y ao £-a0 .4 2. hR&AT
RIMaTN 124 £R?

210 | ANH, 98 AH B7I0N 9°N 1. AD AR4AT
YA, HhthhH AC-A 63M, 2. hR&AT A1th e
B9R hama™n, 207 N & 212

[T

211 | h@  A7ther AR 1. pregnancy induced | hC8 £4-AR

Q8799 hypertension

2. pre-eclampsia
3. eclampsia

4. chronic hypertension
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212 | NAhngRT H+HL 70 TR $4Y 1. AD nCs. £4-AR
amAideh My AN 2. hR&AT
Fem-Ah AAN, +NLAN, &h?
213 | NAARIRT H+ZI76 AhTIgR 1. AD NCR, L4-AR
AhCP AAD, 02 2. hR&AT RE& AT
AT+her
TN & 215
(R TV
214 | ho ATthRE AL 920 1. He'Ih AT ANCP @
hTIT° ANCE AR HAN? 2. y@EaeCP H AN TH YA,
H+2ZNN ATI° ANCE @
215 | hamgem $AY NADL AAe? 1. NChfr nCe, Ré-AR
2. NSk,
3. NNAA
216 | n78L ONAT £P9° AN 1. A8 NC8, B4AR
@AM, @YeTh, HA®-n? 2. DA+ AOAKT
AANE N4A (& NRF TR MINT Y
301 | goz.0 IR, AIMa™h, & 1. AD
LA (Pt 28 Na™T)? 2. hR&AT
302 | $em hCAIRETRE a3 1. AD
CAN J&AN AJMAN, & 2. AR&AT
PEAM?
303 | Naemnht; @AL', 1. A@  2) hB4&AT
FAM, &2
304 | m3Ah, 9 M®Ch AN 1. AD 2) 24X

HERAAN DAL AJmarh,
2 RLAD?
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305 | aohAnA, A F e, 2 1. A 2) h24AT
12002

306 | Ad ATtHhLF AP 9Lyt 1) nLy

mNANA, Fmea 120N? 2) NARCEAR HD-IA

3) A Fht $CNF HENC
4) AN @AM, MUY HAk
5) Ak

¢N9L A& o0 r13T MmOTT AR FFT HtthhH

401 | Heth ATIAR AZA  AAN, 1) AD  2) AR&AT
£0?
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