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Background: Short interpregnancy interval (IPI) is among modifiable risk factors for maternal

and neonatal adverse outcomes for planned pregnancies. It is potentially associated with
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adverse neonatal outcomes which are known to have considerable public health significance. In
Ethiopia neonatal mortality was found to be high according to recent mini Ethiopian
Demographic Health Survey Report. More importantly information about adverse neonatal
outcomes in relation to interpregnancy interval is poorly described yet in Ethiopia.

Objective: The aim of this study was to compare proportion of adverse neonatal outcomes and
its associated factors among short and recommended interpregnancy interval of mothers who
gave birth in Awi zone public hospitals, Amhara region, North West Ethiopia, 2020.

Methods: Institution based comparative cross-sectional study was conducted in Awi zone
public hospitals. A total of 482 mothers (241 with short and 241 with recommended IPI) were
selected. The data was collected by using systematic random sampling technique through
pretested structured questionnaire and entered in to Epi data version 3.1 then exported to
Statistical Package of Social Science version 23.0 for analysis. Bivariable and multivariable
logistic regression analyses was employed to estimate the crude and adjusted odds ratio with a
confidence interval of 95% and P value of less than 0.05 considered statistically significant.
Result: Among a total of selected mothers with short and recommended Interpregnancy
interval (IPI) response rate was 237 (98.3%) and 238 (98.7%) respectively. Proportion of
adverse neonatal outcomes were 37.1% and 20.6% among short and recommended IPI groups
respectively. Factors such as, rural residence [AOR=6.9, 95%CI (3.32, 14.59)], and Cesarean
section (C/S) delivery [AOR=3.4, 95%CI (1.18, 10.09)] were significantly associated with
adverse neonatal outcomes in short IPI groups. Factors like rural residence [AOR=6.1, 95%ClI
(2.11, 17.7)], unintended pregnancy [AOR=5.3, 95%CI (1.11, 25.00)], rupture of membrane
[AOR=6.89, 95%CI (2.54, 18.65)] and induction of labor [AOR=13.4, 95%CI (3.17, 21.77)] were
significantly associated with adverse neonatal outcomes in recommended IPI groups.
Conclusion: Urban residency and vaginal delivery were significantly associated with less risk of
adverse neonatal outcomes in short IPI groups. Whereas urban residency, intended pregnancy
status, spontaneous labor initiation and absence of ROM before labor were reported as a
protective for adverse neonatal outcomes in recommended IPI mothers. According to this study,
provision of proper health service coverage at rural area and minimizing C/S rate to reduce
adverse neonatal outcome is highly recommended.

Key words: Adverse neonatal outcomes, short IPI, recommended IPI, Ethiopia.
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1. Introduction
1.1. Background

Inter pregnancy period is an opportunity to address complications occurred during pregnancy, to
assess a woman’s mental and physical wellbeing and to optimize her health along her life
time(1). Interpregnancy interval(IPl) is defined as the time elapsed between the woman’s last
delivery and the date of the last menstrual period for the index pregnancy(1, 2). An IPI of at
least 24 months is highly recommended for good maternal and perinatal outcomes(3). This
recommended interval was also considered consistent with the WHO/UNICEF recommendation
of breastfeeding for at least 24 months(4). Large high quality studies establish short IPI as an
independent risk factor for diverse complications after adjusting confounding factors like
maternal age, socio economic status, life style and previous pregnancy outcome(5). Short IPI is
among modifiable risk factors for maternal and neonatal adverse outcomes for planned
pregnancies(6). Short interpregnancy interval is potentially associated with adverse neonatal
outcomes including stillbirth, early neonatal mortality, preterm birth, Neonatal Intensive Care
Unit (NICU) admission, low APGAR score and low birthweight which are known to have

considerable public health significance(7).

Eventhough, mechanism of the changes in fetal development as a result of birth spacing is still
not clear, some studies have attributed poor neonatal outcomes to loss of stores of important
nutrients, such as folate, which are not replenished adequately in pregnancies with short IPI(8,
9). Other factors that have been suggested to account for an association between short IPI and
poor neonatal outcomes include cervical insufficiency, sibling competition for maternal
resources, transmission of infection between closely spaced siblings, and incomplete healing of
the uterine scar from previous cesarean delivery(10, 11). On the other side due to increased
cervical insufficiency or vertical transmission of infections following a short interpregnancy

interval, it is reported as possible risk factor for adverse neonatal outcome(7, 10).

Prevention of short interpregnancy intervals is a public health priority in the United States.
Specifically the American Healthy People objectives call for a 10% reduction of pregnancies that
occur within 18 months of a previous birth by 2020(12). Recent studies supported by USAID
have suggested longer pregnancy interval 3-5 years may be more advantageous and using inter
birth interval is found to overestimate adverse outcomes, so that using the Inter pregnancy
interval is recommended to be the better one(13, 14). In a meeting held by World Health

Organization(WHO) to review evidence on relationship between different pregnancy intervals, it
1



is recommended to have an interpregnancy interval of 24 to 59 months for good perinatal and

maternal outcomes(15).
1.2 Statement of the problem

Pregnancy is recognized as a window to future health because complications during pregnancy
such as gestational diabetes, gestational hypertension and fetal growth restriction, are
associated with long term health problems(1, 16). Even though short IPI leads an adverse
neonatal outcomes the effect of IPI on complications during pregnancy has received less
attention(7).

Globally, perinatal mortality (stillbirth and early neonatal mortality) accounts for >5 million deaths
every year (17, 18). Similarly low birthweight occurs in >20 million newborns worldwide, which is
a major contributor to perinatal mortality and up to 80% of neonatal mortality(19). The greatest
proportion of perinatal deaths and low birthweight (97%—-99%) occur in low-and middle-income
countries(20). Preterm birth complications are the leading cause of deaths in the neonatal
period(17). A prospective, population-based study from low-middle income countries determined
early Neonatal Mortality Rate (NMR) to be 20.6 per 1000 live births and the 28-day NMR was
25.7 per 1000 live births, Out of it preterm birth accounts about 44% and NMR among preterm
was 114 per 1000 live births whereas for term birth 15 per 1000 live births(21). A systematic
review of still birth estimate from 157 countries shows a reduction in its rate from 24.7 per 1000
live births by 2000 to 18.4 by 2015(22). Approximately 2 million of neonatal death occur in the
early neonatal period and the risk is greatest on the first day of birth, approximately 1 million

newborns die within the first 24 hours(23).

In Ethiopia the perinatal mortality rate is relatively high among women with a pregnancy interval
of less than 15 months (45 deaths per 1,000 pregnancies)(24). Despite; the availability of health
facilities and improved health services, Recent report from Ethiopian Demographic Health
Survey (EDHS) determined that stagnant prevalence in neonatal mortality as compared to the
previous 2016 EDHS report(25). Further, although short periods of time since last birth have
been associated with adverse outcomes and eventhough there are evidences about the effect
of IPI on adverse neonatal outcomes in Ethiopia, it remains unclear whether these relationships
differ among different classifications of interpregnancy intervals. Thus, the aim of this study is to
investigate and compare adverse perinatal outcomes among short and recommended IPI at

public hospitals of Awi zone, Amhara region North West Ethiopia.



1.3 Significance of the study

IPI has been associated with adverse pregnancy outcomes in the perinatal period, in our
country Ethiopia it is described that the rate of neonatal death is raising but still there is a
controversy between results on the effect of interpregnancy interval on adverse neonatal
outcomes. So that such study investigating the associations between IPI and poor perinatal

outcomes is needed.

This study identified adverse neonatal outcomes in relation to short and recommended
interpregnancy interval. So that, it will help; First, local and possibly nationwide policy makers to
design appropriate strategies to solve the problem and thereby ensuring further declines in
neonatal mortality. Secondly, it could help; Regional and district health care planners and
program managers in designing site specific and scientifically sound interventions to address
the problem. Thirdly, this finding might add an evidence for obstetric health care providers while

counselling mothers about the need to birth spacing.



2. Literature review
2.1. Proportion of adverse birth outcomes among short and recommended IPI

Recent studies using maternally linked birth records and employing matched study design have
found short interpregnancy interval as an independent risk factor for adverse neonatal outcomes
(26, 27), prompting renewed concern that previously observed associations may be due to
confounding(28). Study from United States found that the prevalence of adverse neonatal
outcomes among mothers with short IPI and recommended to be 17.1% and 10.7%
respectively(29). Similarly from a study done in Scotland it was determined that, the proportion
of adverse neonatal outcomes among short IPl to be 13.8% and among those with
recommended IPl was 4.8%(30). prospective cohort study from the Netherlands reported an
incidence of adverse neonatal outcome of 9% among women with short IPI(31). Study from
British showed that Rates of all adverse neonatal outcomes were higher (12.1%) among women
with short IPI than among women with recommended IPI (4.9%) (10). Another, based on more
than 300,000 women in California, found that, short intervals had a modest, but statistically
significant, 20% relative increase in risk of preterm birth compared with recommended birth
intervals(27). Report from US showed a statistically significant, time-dependent relationship
between short interpregnancy intervals and moderately and very preterm birth(32). Similarly;
study from Scotland which assessed the risk of preterm birth and neonatal death in relation to
interpregnancy interval showed short interpregnancy interval as an independent risk factor for
preterm delivery and neonatal death in the next birth(30). A retrospective cohort study in US
showed an increased prevalence (5.7%) of neonatal morbidity from short IPI(33). From
retrospective cohort study in New York short IPI is found to be associated with preterm birth, low
birth weight, 5 minute APGAR score less than 7, NICU admission and neonatal seizures(34).
Cohort study from alberta, identified an increased prevalence of congenital anomaly among
women’s with very short IPI(35). Cross-sectional study from Nepal reported an increased risk of
low birth weight, stillbirth and preterm birth in women with short IPI than recommended
interpregnancy interval(36). Similarly Study from Finland determined that women with a short
interpregnancy interval had the highest incidence of preterm birth than those with recommended
birth interval, and showed no significant association for low birth weight and Small for
Gestational Age(SGA)(37).

Systematic review and meta-analysis studied in Turkey on perinatal outcomes among women
with a pregnancy interval of two years and shorter reported that; 8.2% of women had birth
4



before 37 weeks and 0.3% resulted in stillbirth, 4.8% of neonates were born with low birth
weight(38). Study from kartum found the proportion of adverse neonatal outcomes among
mothers with short IPI to be 12.9%(39). Similarly a research from Tanzania reported high
prevalence of preterm birth, low birth weight and perinatal death in women with short IPI than

those with recommended interval(40).

Study from North West Ethiopia showed that the prevalence of adverse neonatal outcomes to
be 31%(41). Several studies from different regions of Ethiopia tried to show the effect of
interpregnancy interval on adverse neonatal outcomes. The first, from Tigray region reported
that the prevalence of preterm birth among mothers with short inter pregnancy interval to be
significantly high(42). Recent study in felegehiwet referral hospital in Bahirdar showed that the
prevalence of short IPI to be 28.5% from which one in three pregnancies were unplanned and
result in unfavorable delivery outcomes, preterm birth and still birth; to be higher in mothers with
short IPI(43).

2.2. Factors associated with adverse neonatal outcomes

2.2.1. Sociodemographic factors

A cohort study from southern Australia showed that IPl act in concert with factors such as
maternal age and educational status of the mother to affect neonatal outcomes(44, 45). Also
report from Bangladesh reported educational status of the mother as a significant factor for
adverse neonatal outcomes(46). Whereas systematic review and meta-analysis by WHO

showed that advanced age to have a protective role for adverse neonatal outcomes(47).

According to a result from Vietham(48), it was reported that mothers who participate in farm to
be at higher risk of developing adverse neonatal outcomes. Similarly study from Northwest
Ethiopia, there was a significant association between occupation of the mother with adverse

neonatal outcomes(45).

Study finding from South Nation Nationalities and Peoples of Ethiopia Region showed that
mothers of rural residence had 3 times risk of having adverse neonatal outcomes than urban
residents(49). Educational status also showed a significant association with adverse pregnancy

outcomes in a study from northwest Ethiopia(50).



2.2.2. Obstetric factors

Study done in Sweden identified parity of more than 5 to be significantly associated with
neonatal adverse outcomes(51). Additionally report from low and middle income countries
showed a significant association between antenatal care follow-up and adverse neonatal
outcomes(21). Report from Jimma University specialized teaching hospital (JUSH) also showed
that attending antenatal care as protective from having adverse neonatal outcomes(52).

According to a study from Ghana, premature rupture of membrane (ROM) and poor antenatal

care were also important determinants of adverse neonatal outcomes(53).

Similarly reports from Northern Ethiopia showed that complications during pregnancy to have
significant associations with adverse birth outcome(54). Study from Greece revealed that
emergency C/S as a significant factor for adverse neonatal outcomes(55). Moreover study from
Mekelle also described that, Emergency cesarean section as potential risk factors for adverse
neonatal outcomes(56). It is also reported in another study that poor knowledge on
preconception care as significant predictor of adverse neonatal outcomes(57).Studies from
Canada and Bangladesh established a significant association between short IPlI and
subsequent adverse neonatal outcomes(26, 58).

Previous C/S delivery was also reported as a significant risk factor for possible adverse
neonatal outcomes from a study conducted in Canada(59). Antepartum hemorrhage was also

determined to have a significant effect on adverse neonatal outcomes(60).
2.2.3. Maternal lifestyle

A multi-country based systematic review and meta-analysis study reported that substance
abuse during pregnancy to be associated with risk of adverse neonatal outcomes(61). A study
from gamo gofa zone determined that not having additional meal during pregnancy to have

positive significant association with risk of developing adverse neonatal outcomes(62).

Smoking and alcohol consumption during pregnancy were reported to have a significant
association with the risk of developing adverse neonatal outcomes(5). Another study from
Sudan showed a statistically significant association between alcohol consuming during

pregnancy and adverse neonatal outcomes(63).



2.3. Conceptual framework

Maternal and husband
Sociodemographic& socio-
economic factors:

Maternal age
Residence

Marital status

Maternal Educational status
Maternal occupation
Husband education
Husband occupation

Economical status of family

Obstetric and health service

A YYD YA YA YA YA YA Y YN

related factors:

History of ANC visit
Number of ANC visits
Parity

Gravidity

Type of pregnancy
Presence of ROM

IPI

Duration of ROM
APH, PIH

Previous bad obstetric history

Maternal lifestyle and illnesses

v' Use of additional meal during pregnancy

v/ History of substance abuse like alcohol,
cigarate smoking, and chat chewing

v History of chronic illnesses like HTN, DM,

Adverse neonatal

outcomes

Figure 1: conceptual frame work of factors associated with adverse neonatal outcomes Adapted

from different literatures (49, 54, 56).




3. Objective of the study

3.1. General objective:

» To identify and compare adverse neonatal outcomes among mothers with short and
recommended IPI, who gave birth at public hospitals, Awi zone, Amhara region, North West
Ethiopia, 2020.

3.2.  Specific objectives
To compare immediate adverse neonatal outcomes of mothers of short IPI with
recommended IPI at public health hospitals in Awi zone, Amhara region, North West
Ethiopia, 2020.

» To identify factors associated with adverse neonatal outcomes among mothers with short

and recommended IPI, who gave birth at public hospitals in Awi zone, Amhara Region,
North West Ethiopia, 2020.



4. Methods and Subjects
4.1. Study area:

The study was conducted at public hospitals in Awi zone, Amhara region, North West Ethiopia,
2020. Awi zone is one of the 11 Zones in Amhara Region of Ethiopia. It is bordered on the west
by Benishangul-Gumuz Region, on the north by Semien Gondar Zone and on the east by Mirab
Gojjam. The administrative centre of Awi zone is Injibara; other towns include Chagni, and
Dangila. Injibara is found 297 Km from Adis ababa, Ethiopia. Based on the 2007 Census
conducted by the Central Statistical Agency of Ethiopia (CSA), this Zone has a total population
of 982,942, of whom 491,865 are men and 491,077 women. With an area of 9,148.43 square
km, Agew Awi has a population density of 107.44; 123,014 or 12.51% are urban inhabitants.
Amharic was spoken as a first language by 53.38%, and 45.04% spoke Awingi. It has 11
woredas and a total of 5 public hospitals (dangla primary hospital, Injibara general hospital, Jawi
primary hospital, and Gmjabet primary hospital and Chagni primary hospitals) and 447 health
centers.

4.2. Study design and period:
4.2.1. Study design:

Institution based comparative cross-sectional study was conducted.
4.2.2. Study period:

The study was conducted from February 15" to April 15", 2020.

4.3. Population:
4.3.1. Source population:

All mothers who had at least one previous live birth and who gave their current birth in Awi zone

public hospitals.
4.3.2. Study population

All mothers who had at least one previous live birth and who gave their current birth in Awi zone

public hospitals during the study period.



4.4. Inclusion and exclusion criteria:

Inclusion criteria:

All mothers with interpregnancy interval (IPI) of<60 months were included.
Exclusion criteria:

Mothers whose charts are incomplete and whose current delivery is other than singleton as it

can influence the neonatal outcomes, were excluded(64).
4.5. Sample size determination:

Sample size was calculated using a double population proportion formula; assuming 22.2%
proportion (p;) for the exposed and proportion (p,) for un exposed 11.3% based on a previous
study which tried to show interpregnancy interval as a risk factor for preterm birth (43), with 95%
level of confidence (z) and power of 80%. By applying 10% of non-response rate the final
sample size became 200.

_ (Zl—a\/z*P(l—P)+ZB\/P1(1—P1)+P2(1—P2))2
N= (P1-P2)2

Where Z, .= Value of Z for level of significance alpha (at 0.05 level of significance value of Z is
1.96)

Zg = Power, which indicates that change did not occur by chance. Value of Z for power 3

(at power level 0.80, value of Zg is 0.84)
P,=proportion of adverse neonatal outcomes among women with short IPI
P,= proportion of adverse neonatal outcomes among women with recommended IPI

P= (P1+P2)/2

N [1.96 (v2x0.167(0.833))+0.84(¥0.222(0.778) + (0.113x0.897)]? N=182
(0.222 - 0.113)2 ’

With 10% non-response rate, N=200

Sample size for objective two was determined using double population formula by using
Epi info version 7 by considering the following assumptions: confidence interval (ClI)
95%, power 80%, ratio 1:1 and non-response rate 10%. The factors were taken from

previous study conducted in Suhul Shire hospital, Gamo Gofa zone, North Wollo zone and
10



Nigst Eleni hospital hosanna town (49, 54, 65, 66). l.e. final sample size was found to be 482

which was the largest.

Table 1: sample size determinants for factors associated with adverse neonatal outcomes
among mothers with short and recommended IPI in Awi zone public hospitals, Amhara region,
North West Ethiopia, 2020.

Authors Factor Prevalence of neonatal | Power | AOR Sample size
adverse outcome with 10%
P, (in exposed), p (in P;[r;—response
unexposed)
Adhena et al. residence P,1=27.7% 80% 1.643(0.93-2.8) 482
P,=16.2%
Feleke et al. Occupation | P1=16.6%, p,=1.4% 80% 0.074 (0.017, 0.324) | 147
al status
Kasahun etal. | Age P.=32.8% 80% 0.5 (0.20, 1.20) 480
P,=20.5%
Abdo et al. Marital P1=36% 80% 0.47(0.25, 0.91) 321
status P,=20.6%

4.6. Sampling technique and procedure

From all 5 hospitals in Awi zone, for one month the trend was observed and from out of total
deliveries the total count of short vs recommended interpregnancy intervals selectively counted
in each hospitals, accordingly for two months the number is estimated based on the one month
trend i.e. short vs recommended IPI in dangla (107 vs 135), Injibara (120 vs 170), Chagni (102
vs 122), Jawi (108 vs 130), gmjabet (85 vs 180). Then the sample size was proportionally
allocated to each hospital using values of ki(2) and ky(3) for mothers with short and
recommended IPI respectively and finally all mothers who satisfy the inclusion criteria were

recruited in the study using systematic random sampling technique.
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Awi zone public health hospitals(total=5)

v

DPH GPH CPH IPH JPH
Total Total Total Total Total
SIPI= 107 _ _ _ _
RIPI=135 SIPI =85 SIPI =102 SIPI =120 SIPI =108
RIPI=180 RIPI= 122 RIPI= 170 RIPI= 130

| systematic sampling (proportionally) |

Sample
SIP1=49
RIPI=44

Sample
SIPI=39
RIPI=59

Sample
SIP1=48
RIPI=40

Sample Sample
SIPI=55 SIPI=50
RIP1=56 RIPI1=42

ELIGIBLE =482
SIPI= 241
RIPI= 241

Figure 2: sampling procedure for study population

Where, DPH=Dangla primary hospital, CPH=Chagni primary hospital, GPH= gmjabet primary
hospital, IGH= Injibara general hospital and JPH= Jawi primary hospital. Whereas, SIPI= Short

interpregnancy interval and RIPI=Recommended interpregnancy interval.
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4.7.  Study variables:
Independent variables:

Socio-demographic factors; age, marital status, educational status, occupational status of the
mother, occupational status of husband, educational status of the husband, ethnicity, religion of
the mother.

Obstetric and maternal lifestyle related factors

Interpregnancy interval, Antenatal Care (ANC) follow up, iron and folic acid supplementation,
parity, Birth outcomes: age at last delivery, number of living children, sex of the preceding child,
delivery place of the preceding child, pregnancy plan, and women’s decision-making power.

Outcome variable: Adverse neonatal outcomes
Operational definitions

Interpregnancy interval is defined as the duration of months between the birth of the index

child and the subsequent pregnancy (67).

Short interpregnancy interval: denotes to an interpregnancy interval of <24 months between

current pregnancy and the preceding live birth to the mother(15).
Index child: is a child who delivered subsequently before the last birth.

Recommended (Optimal) interpregnancy interval: it denotes to 24-60 months pregnancy
interval, between the pregnancy of the child under study and the immediately preceding live and
surviving birth to the mother(15).

Adverse neonatal outcomes: in this study implies the presence of at least one or more of the
following conditions in the current pregnancy. These include APGAR score less than 7, still
birth, NICU admission, low birth weight, congenital anomaly, and preterm birth. Thus, if the
mothers admitted to the labour ward gave birth to a baby with such conditions these were
labeled as “mothers with neonatal adverse birth outcome”. Those who gave normal live birth,
without the above mentioned abnormal birth outcome, were labeled as “mothers with normal

pregnancy outcome”(68).
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Definition of terms

Gestational Age (GA): is the best estimate of GA based on last normal menstrual period,
obstetric history and examination, prenatal ultrasound or from early postnatal physical

examination.
Preterm birth- delivery before 37 completed weeks of gestation.
Low birth weight- birth weight of <2500gm

Macrosomia: Macrosomia is defined as birth-weight over 4000 g irrespective of gestational

age.

Still birth: death of fetus after initiation of labor with no sign of life at birth after 28 weeks of
gestation from Last Normal Menstrual Period (LNMP).

Immediate neonatal death: death of newborn within 24 hours of birth.

Gross congenital anomaly: is a term which include major defects on the newborn in which the
neonate gets difficulty to survive.

APGAR: A method of determining an infant’'s condition at birth by screening heart rate,
respiratory effort, muscle tone, reflex irritability and color. It is taken as an adverse outcome

when it becomes< 7 at first and fifth minutes of life.

4.8. Data collection tool and procedures:

Questionnaire was designed to meet the objective of this study and the study was based on
interviewer administered questionnaire and chart review. The questionnaire was pretested
on 5% (25) of the calculated sample size in durbete hospital. First, the English version of
the questionnaire was prepared. Then it was translated to Amharic and Awingi version
(local languages) and then translated back to English to check its consistency. The
guestionnaire has three parts. The first include socio-demographic information such as age,
educational level, and occupation, place of residence (urban and rural), the second part
deal with maternal characteristics and the third neonatal outcome. By reviewing their chart
sex of their infant, duration of their labor pain, mode of delivery, obstetric U/S estimate of
their GA, APGAR score, birth weight of the newborn, were taken from their chart. Then in

the postnatal ward just before their discharge mothers were interviewed.
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4.9. Data Processing, Analysis and Interpretation

The collected data were entered and cleaned using Epi data version 3.1, then exported to
SPSS version 23 for analysis. Descriptive analysis was conducted to summarize the data
and the final result of the study was interpreted in the form of text, figures and tables. Binary
logistic regression analysis was executed to see the association between independent and
dependent variables. All explanatory variables with p<0.2 in bivariable logistic regression
were entered into multivariable logistic regression analysis and significant association was
identified based on p<0.05 and odds ratio with 95% CI in multivariable logistic regression.
The final model fitness was checked using Hosmer-Lemeshow Goodness of Fit test (p
=0.519). Separate analysis was also done for mothers with both short and recommended
IPI.

4.10 Data quality and control:

Eight diploma midwives and two degree midwives were recruited for data collection and
supervisor respectively. Training focusing on understanding the research question, sampling
technique, data handling, ethical conduct, and quality of data collection was given for two days.
Each questionnaire was reviewed daily by the supervisors and the principal investigator to

check for its completeness.
4.11 Ethical Consideration.

After approval, ethical clearance was obtained from Institutional Review Board (IRB) of
College of Medicine and Health sciences, Bahir Dar University. Then, official letter was
written from College of Medicine and Health Sciences to each Awi zone public hospitals.
The aim of the study was informed for each study participant, and the study participants
had a right to refuse or discontinue participating in the research without any restriction.
Finally informed written consent was obtained from each participant before data collection

and confidentiality was assured.
4.12 Dissemination Plan

The findings of this study will be communicated to College of Medicine and Health Sciences,
Bahir Dar University, Amhara region Health Bureau and Awi zone Health Office. The findings
from this study will also be presented in various seminars/workshops and publication will be

considered in scientifically reputable journals.
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5. Results

5.1. Socio-demographic characteristics of participants

Among the total of 482 mothers, 475 mothers were participated in the study which makes
response rate of 98.5%. Regarding IPl, 237 (49.9%) were mothers with short IPlI and 238
(50.1%) were mothers with recommended IPIl. The highest proportion, 88(37.1%) short IPI
mothers and 100 (42%) recommended IPI mothers were in the age group of 25-29 years. The
mean age of the mother was 30.95(SD +5.46) among mothers with short IPlI and 30.75 (SD
+4.6) among those mothers with recommended IPI. Almost all 227(95.8%) of mothers with short
IPI'and 237(99.6%) mothers with recommended IPI were married. More than half 133(56.1%) of
mothers with short IPI and 129(54.2%) recommended IPI mothers were urban residents.
Regarding the educational status of mothers, 84(35.4%) of mothers with short IPI and
103(43.3%) of mothers with recommended IPI didn’t attended formal education. Concerning
educational status of the husbands, 84(36.8%) husbands of mothers with short IPlI and

94(39.5%) husbands of mothers with recommended IPI didn’t attend formal education (table 3).
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Table 2: sociodemographic characteristics of mothers with short and recommended IPI
in Awi zone public hospitals, Northwest Ethiopia, 2020

Variable Adverse neonatal outcome
Short IPI (n=237) Recommended IPI Total
(n=238)
Age
20-24 22 (9.3%) 10 (4.2%) 32 (6.7%)
25-29 88 (37.2%) 100 (42%) 188 (39.5%)
30-34 64 (27%) 71 (29.8%) 135 (28.4%)

35 and above

Marital status
Married
Unmarried*
Religion
Orthodox
Muslim
Protestant

Educational status of the mother

No formal education
Primary
Secondary and above

Occupation of the mother
Farmer

House wife

Governmental employee
Merchant

Husbands educational status
No formal education

Primary

Secondary and above

Residence

Rural

Urban

Husband occupation
Farmer

Daily labourer

Government employee
Merchant

63 (26.6%)

227 (95.8%)
10 (4.2%)

173 (73%)
54 (22.8%)
10 (4.2%)

84 (35.4%)
81 (34.1%)
72 (30.4%)

77 (32.4%)
113 (47.7%)
37 (15.6%)
10 (4%)

77 (32.4%)
58 (24.5%)

96 (40.1%)

104 (43.9%)
133 (56.1%)

102 (43%)
20 (8.4%)

70 (29.5%)
52 (17.7%)

57 (24%)

237 (100%)
1 (0.5%)

119 (92.4%)
16 (6.7%)
3 (1.2%)

103 (43.2%)
75 (31.5%)
60 (25.1%)

97 (86.1%)
87 (73.7%)
36 (27.8%)
18 (7.6%)

91 (38.2%)
62 (26.1%)

74 (31.1%)

109 (45.8%)
129 (54.2%)

102 (42.8%)
12 (5%)

64 (27%)
57 (24.2%)

120 (25.3%)

464 (97.7%)
11 (2.3%)

392 (82.55)
70 (14.7%)
13 (2.7%)

187 (39.4%)
156 (32.8%)
132 (27.8%)

174 (36.6%)
200 (42.1%)
73 (15.4%)
28 (5.9%)

168 (35.4%)
120 (25.3%)

160 (33.7%)

213 (44.8%)
262 (53.2%)

204 (42.9%)
32 (6.7%)
134 (28.2%)
64 (20.8%)

*single, widowed, divorced
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5.2. Obstetric characteristics of women with short and recommended IPI

The current pregnancy was wanted and supported in 196(82.7%) and 217(91.2%) of mothers
with short and recommended IPI respectively. In more than three fourth 202(85.2%) and
186(78.2%) of mothers with short and recommended IPI respectively the presentation of the
fetus was vertex. In almost all, 225(94.9%) and 225(94.9%) of mothers with short and
recommended IPI respectively, the current pregnancy was completed at term GA. Labor started
spontaneously in 231(97.1%) of mothers with short IPI and 220(92.4%) of mothers with
recommended IPI. Nearly all, 236(99.6%) and 234(98.3%) of mothers with short and
recommended IPI respectively had ANC follow up and 29(12.2%) of mothers from short IPI
group and 28(11.8%) from short IPI group and 33(13.9%) of those mothers from recommended
IPI group started ANC late.

During their current pregnancy 6(2.5%) mothers with short IPl and 14(5.9%) of those mothers
with recommended IPI faced obstetric complication. It was hypertensive disorder which
accounts more 5(83.3%) and 12(85.7%) among short and recommended I[Pl mothers
respectively. The overall proportion of ROM was 67(14.1%) and was prolonged in 26(38.8%) of
cases. The mean duration of ROM was 7.66 (SD%5.09). In 31(6.5%) of cases duration of labor
took 12hr and above, while the mean duration of labor was 6.48(SD+2.48) (table 4).
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Table 3: obstetric characteristics of mothers with short and recommended IPI in Awi
zone public hospitals, Northwest Ethiopia, 2020.

Variable Adverse neonatal outcome

Short IPI (n=237) Recommended IPI Total

(n=238)

Yes (%) No (%) Yes (%) No (%)
Gravidity
2-5 54 (22.8%) 102 (43.0%) 38 (16%) 133 (55.9%) 327 (68.8%)
5 and above 34 (14.3%) 47 (19.8%) 11 (4.6%) 56 (23.5%) 148 (31.2%)
Parity
2-5 55 (23.2%) 112 (47.3%) 37 (15.5%) 142 (59.4%) 346 (72.8%)
5 and above 33 (13.9%) 37 (15.6%) 12 (5%) 47 (19.7%) 129 (27.2%)
Pregnancy status
Intended 67 (28.3%) 129 (54.4%) 41 (17.2%) 184 (77.3%) 421 (88.6%)
Unintended 21 (8.95) 20 (8.4%) 8 (3.4%) 5 (2.1%) 54 (11.4%)

Number of ANC visit

Four and above
Less than four

68 (28.7%)
20 (8.4%)

Tetanus Toxoid (TT) vaccinated

Yes

No

RH status
Positive
Negative

85 (35.9%)
3 (1.3%)

77 (32.5%)
11 (4.6%)

Complication during pregnancy

No
Yes

ROM
Yes
No

Duration of ROM

Less than 8hr

8hr and above
Mode of delivery

Vaginal
C/S

84 (35.4%)
4 (1.75%)

21 (8.9%)
67 (28.3%)

1 (3%)
2 (6%)

75 (31.6)
13 (5.5%)

105 (44.3%)
44 (18.6%)

147(62%)
2 (0.8%)

138 (58.2%)
11 (4.6%)

147 (62%)
2 (0.8%)

12 (5.1%)
137 (57.8%)

19 (57.5%)
11 (33.33%)

140 (59.1%)
9 (3.7%)

30 (12.6%)
19 (8%)

14 (5.9%)
0 (0 %)

40 (16.8%)
9 (3.8%)

40 (16.8%)
9 (3.8%)

18 (7.6%)
31 (13.0%)

10 (29.4%)
5 (14.7%)

41(17.2%)
8 (3.4%)

140 (58.8%)
49 (20.6%)

220 (92.4%)
4 (1.7%)

169 (71.0%)
20 (8.4%)

184 (77.3%)
5 (2.1%)

16 (6.7%)
173 (72.7%)

12 (35.3%)
7 (20.6%)

175 (73.9%)
13 (5.5%)

343 (72.2%)
112 (27.8%)

466 (98.2%)
9 (1.8%)

424 (89.2%)
51 (10.8%)

455 (95.8%)
20 (4.2%)

67 (14.2%)
408 (85.8%)

42 (62.6%)
25 (37.3%)

431 (90.7%)
43 (9.3%)
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5.3. Maternal lifestyle and infant related factors

According to this study 75% of mothers with short IPl and 68.1% of mothers with recommended
IPI were reported to have meal four or more times per day. All mothers were free from
substance abuse like chat chewing or cigarate smoking. From this study it is also found that 142
(59.9%) of mothers with short IPI and 131 (55%) of recommended IPI gave birth of a female

neonate.
5.4. Overall proportion of adverse neonatal outcomes

The overall proportion of adverse neonatal outcome was 137 (28.8%), (95% CI, 24.84-32.84,).
The overall proportion of stillbirth was found to be 20 (4.2%). Whereas the overall proportion of
LBW was 50(10.5%). Similarly the overall proportion of APGAR score less than 7 was 110
(23.1%) and 24(5.1%) at 1% and 5™ minute respectively. Regarding the prematurity status,
overall there were 19 (4%). Lastly, the overall proportion of lethal congenital anomaly was
6(1.3%).

5.5. Proportion of adverse neonatal outcomes in mothers with short IPI

The overall proportion of adverse neonatal outcomes among mothers with short IPI was 88
(37%), (95%CI= 30.9, 43.3) (fig-3).

5.6. Proportion of adverse neonatal outcome among mothers with recommended IPI

The overall proportion of adverse neonatal outcomes among recommended IPI groups was
49(20.6%), (95%CI=15.6, 26.03) (fig-3).
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Figure 3: distribution of adverse neonatal outcomes among mothers with short and

recommended IPI in Awi zone public hospitals, Northwest Ethiopia, 2020.

5.7. Factors associated with adverse neonatal outcomes among mothers with short IPI

Three models were fitted to assess factors in relation to adverse neonatal outcomes. The first
model was fitted to identify factors associated with adverse neonatal outcomes among mothers
with short IPI. Variables such as residence and mode of delivery were found to have significant
association with adverse neonatal outcomes. The odds of Mothers from rural area to develop
adverse neonatal outcomes were 6.9 times (AOR=6.9, 95%CI|=3.32, 14.59) higher than those
mothers from urban area. Mothers who deliver through C/S were 3.21 times (AOR=3.21,
95%CI=1.08, 9.50) more likely to have babies with adverse neonatal outcomes than their
counterparts (table 6).
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Table 4: multivariable analysis of adverse neonatal outcomes among mothers with short
IPl'in Awi zone public hospitals, Northwest Ethiopia, 2020

Variables Adverse neonatal outcomes

Yes No COR95%CI AOR95%CI p-value
Age group
20-24 8 (3.4%) 14 (5.9%) 0.7 (0.27, 2.02) 1.53 (0.41,5.71) 0.525
25-29 31(13.1%) 56 (23.6) 0.72 (0.37,1.39) 2.02 (0.8,5.07) 0.132
30-34 20 (8.4%) 41 (17.3%) 0.64 (0.3,1.31) 1.0 (0.41,2.44) 0.988
35 and above 29 (12.2%) 38 (16.0%) 1 1
Residence
Rural 61 (25.7%) 45 (19%) 5.22 (3.01,13.6) 6.9 (3.32,14.59) <0.001
Urban 27 (11.4%) 104 (43.9%) 1 1
Educational status of the mother
No formal education 42 (17.7%) 42 (17.7%) 1.25 (0.53,1.93) 0.965
Primary 29 (12.2%) 52 (21.9%) 0.69 (0.45, 1.70) 0.700
Secondary and above 32 (12.7%) 40 (16.5%) 1
Sex of new born
Male 64 (13.5%) 138(29.1%) 1.27 (0.5, 1.18) 1.18 (0.62,1.26) 0.598
female 73 (15.4%) 200 (42.1%) 1 1
ANC
Less than 4 20 (8.4%) 44 (18.6%) 0.7 (0.63,2.13) 1.2 (0.55,2.90) 0.563
4 and above 68 (28.7%) 105 (44.3%) 1 1
RH status of the mother
negative 11 (4.6%) 11 (4.6%) 1.79 (0.7, 4.3) 2.84 (0.94,8.58) 0.064
Positive 77 (32.5%) 138(58.2%) 1 1
Complication during pregnancy
Yes 5 (1.1%) 15 (3.2%) 0.76 (0.51,9.9) 1.98 (0.24,14.01) 0.520
No 139 (29.3%) 316 (66.5%) 1 1
ROM
Yes 21 (8.9%) 12 (5.1%) 3.5(1.61,7.70) 2.22 (0.89,5.56) 0.087
No 67 (28.35) 137 (57.8%) 1 1
Mode of delivery
C/s 9 (3.8%) 13 (5.5%) 1.29 (1.13,5.42) 3.21 (1.08,9.50) 0.035
Vaginal delivery 75 (31.6%) 140 (59.1%) 1 1
Pregnancy status
Un intended 21 (8.9%) 20 (8.4%) 2.02 (1.13,4.48) 1.68 (0.75,3.78) 0.206
Intended 67 (28.3%)) 129 (54.4%) 1 1
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5.8. Factors associated with adverse neonatal outcomes among mothers with

recommended IPI

The second model was fitted to assess factors associated with adverse neonatal outcomes
among mothers with recommended IPI. Variables like residence, pregnancy status, presence of
ROM before labor and labor status were found to have a significant association with adverse
neonatal outcomes among mothers with recommended IPI. The odds of delivering babies with
adverse neonatal outcome among rural mothers was 6.1 times (AOR=6.1, 95%CI=2.11, 17.7)
higher than their counterparts. The odds of delivering babies with adverse outcome among
mothers whose pregnancy was unintended was found to be 5.3 times (AOR=5.3, 95%CI=1.11,
25.00) higher than their counterparts. Similarly mothers who had induction of labor were 13.4
times (AOR=13.4, 95%CI=3.17, 21.77) more likely to deliver babies with adverse neonatal
outcomes than those whose labor start spontanously. The odds of having babies with adverse
neonatal outcomes in mothers who had ROM before labor was 6.89 times (AOR=6.89,
95%CI=2.54) higher than their counterparts (table 7).
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Table 5: distribution of adverse neonatal outcomes among women with recommended IPI
in Awi zone public hospitals, Northwest Ethiopia, 2020.

Variables Adverse neonatal outcomes

Yes No COR 95%CI AOR 95%ClI p-value
Age group
20-24 4 (1.7%) 6 (2.5%) 1.76 (0.44,7.03) 1.02(0.13,8.09) 0.980
25-29 21 (8.8%) 77 (32.4%) 0.72(0.34,1.51) 0.61(0.18,1.99) 0.607
30-34 7 (2.9%) 61 (18.9%) 0.3(0.11,0.99) 0.32(0.08,1.20) 0.093
35 and above 17 (7.1%) 45 (18.9%) 1 1
Residence
Rural 33(13.9%) 75(31.5%) 3.13(1.68,16.2) 6.1(2.11,17.7) <0.001
Urban 16 (6.7%) 114 (47.9%) 1 1
Educational status of the mother
No formal education 42 (17.7%) 42 (17.7%) 1.25 (0.73,3.93) 0.217
Primary 29 (12.2%) 52 (21.9%) 0.69 (0.18,4.05) 0.262
Secondary and above 32 (13.5%) 40 (16.5%) 1
Occupational status of participant
House wife 19 (8%) 71(29.8%) 1
Farmer 22 (9.2%) 73 (30.7%) 1.12(0.56,2.25) 0.738
Governmental employee 6 (2.5%) 29 (12.2%) 0.77 (0.28,2.13) 0.619
Merchant 2 (0.8%) 16 (6.7%) 0.46 (0.09,2.21) 0.337
Sex of new born
Male 24 (10.1%) 83 (34.9%) 1.22(0.43,2.39) 1.14(0.50,2.57) 0.75
Female 25 (10.5%) 106 (44.5%) 1 1
ANC
Less than 4 19 (8.0%) 49 (20.6%) 1.81(0.71,4.2) 1.53(0.63,3.70) 0.592
4 and above 30 (12.6%) 140 (58.8%) 1 1
RH status of the mother
Negative 9 (3.8%) 20 (8.4%) 1.8(0.81,4.48) 1.43(0.47,4.39) 0.904
Positive 40 (16.8%) 169 (71%) 1 1
ROM
Yes 18 (7.6%) 16 (6.7%) 6.27 (2.3,17.8)  6.89 (2.54,18.6) <0.001
No 31(13.0%) 173 (72.7%) 1 1
Labor status
Induced 12 (5%) 6 (2.5%) 10 (3.4,22.0) 13.4 (3.17,21.77) <0.001
Spontaneous 37 (15.5%) 183(76.9%) 1 1
Mode of delivery
C/s 8 (3.4%) 13 (5.5%) 2.6 (0.78,8.89) 2.96 (0.917,9.56) 0.070
Vaginal delivery 41 (17.2%) 176 (73.9%) 1 1
Pregnancy status
Un intended 8 (3.4%) 5 (2.1%) 7.1(1.02,24.1) 5.3(1.11,25.00) 0.032
Intended 41 (17.2%)) 184 (77.3%) 1 1
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5.9. Factors associated adverse neonatal outcomes among mothers with short and

recommended IPI

A full model was developed to assess factors associated with adverse neonatal outcomes
among mothers with short and recommended IPI. In this model variables like residence, IPI,
presence of ROM, labor status and mode of delivery were found to be significantly associated
with adverse neonatal outcomes regardless of the IPIl. Mothers with IPI of less than 24 month
were 3.39 times (AOR= 3.39, 95%CI=2.02, 5.7) more likely to develop adverse neonatal
outcome than their counter parts. Rural resident mothers were 6.3 times (AOR=6.3,
95%CI=3.52) more likely to gave birth of newborn with adverse neonatal outcome compared to
mothers from the urban residency. Similarly mothers with ROM were also found to be 6.2 times
(AOR=6.2, 95%CI=3.01, 12.8) more likely to deliver newborn with adverse neonatal outcomes
than their counterparts. In this study, Mothers who had induction of labor were 3.88 times
(AOR=3.88, 95%Cl=1.14, 10.71) more likely to deliver newborn with adverse neonatal outcome
as compared to their counterparts. Mothers who gave birth through C/S were 2.4 times
(AOR=2.4, 95%CI=1.17, 5.2) more likely to have adverse neonatal outcomes than those with

vaginal deliveries (table 8).
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Table 6: multivariable analysis of adverse neonatal outcomes for mothers with both short

and recommended IPI, in Awi zone public hospitals, Northwest Ethiopia, 2020.

Variables Adverse neonatal outcomes

Yes No COR95%CI AOR95%CI p-value
Age group
20-24 12 (2.5%) 20 (4.2%) 1.08 (0.2,3.02) 1.1(0.37,3.2) 0.324
25-29 52 (10.9%) 133 (28.0) 0.7 (0.30,2.18) 1.05 (0.52,2.13) 0.89
30-34 27 (5.7%) 102 (21.3%) 0.47 (0.15,1.13) 0.6 (0.29,1.21) 0.399
35 and above 46 (9.7%) 83 (17.5%) 1 1
Residence
Rural 94 (25.3%) 120 (25.3%) 4 (3.3,10.72) 6.3 (3.52,11.6) <0.001
Urban 43 (9.1%) 218 (45.9%) 1 1
IPI
Short IPI 88 (18.5%) 149 (31.4%) 2.27(1.8,4.01) 3.39 (2.02,5.7) <0.001
Recommended IPI 49 (10.3%) 189 (39.8%) 1 1
Sex of new born
Male 64 (13.5%) 138 (29.1%) 1.27 (0.15,1.88) 1.01 (0.59,1.53) 0.948
Female 73 (15.4%) 200 (42.1%) 1 1
Parity
5 and above 98 (20.6%) 84 (17.7%) 3.2 (0.59,5.8) 2.1 (0.75,6.06) 0.74
2-5 92 (19.4%) 254 (53.5%) 1 1
ANC
Less than 4 39 (8.2%) 93 (19.6%) 1.04 (0.37,1.36) 0.968
4 and above 98 (20.6%) 245 (51.6%) 1
ROM
Yes 45 (9.5%) 22 (4.6%) 5.60 (3.22,9.77) 6.2(3.01, 12.8) <0.001
No 109 (22.9%) 299 (62.9%) 1 1
Mode of delivery
C/s 21 (4.4%) 22 (4.6%) 2.6 (1.13,5.42) 2.4 (1.17,5.2) 0.025
Vaginal delivery 116 (24.4%) 316 (66.5%) 1 1
Labor status
Induced 14 (2.9%) 10 (2.1%) 3.72 (1.61,8.62) 3.88 (1.14,10.71) 0.009
Spontaneous 123 (25.9%) 328 (69.1%) 1 1
Pregnancy status
Un intended 29 (6.1%) 25 (5.3%) 3.3 (1.8,5.58) 1.93(0.93,3.89) 0.078
Intended 108 (22.7%) 313 (65.9%) 1 1
RH status of the mother
Positive 20 (4.2%) 31 (6.5%) 1.69 (0.92,3.088) 1.86 (0.88,3.95) 0.103
Negative 117 (24.6%) 307 (64.6%) 1 1
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6. Discussion

The overall proportion of adverse neonatal outcome in this study was 28.8%. This result was
found to be consistent with studies done in East Gojjam (41) and North Wollo (54), 31.7% and
31.8% respectively. Whereas the overall prevalence in this study was found to be higher than a
study from Gondar specialized teaching hospital, 23%(69). It is also found to be higher than
19.0% report by study from Ghana(70). This might be because the study of Gondar specialized
teaching hospital estimate proportions only for stillbirth, preterm birth and LBW, they didn’t
include other adverse outcomes like APGAR score <7, NICU admission nor major congenital

anomalies.

Similarly for each comparative groups the proportion of adverse neonatal outcomes was found
to be 37% and 20.6% among short and recommended IPI respectively. This result was higher
for short IPI groups and lower for recommended IPI than a report from southern Ethiopia
hospitals 46.2% and 5.8% respectively(71). This difference might be due to difference in study

design or population. Whereas this finding was consistent with a study done in Dharan(36).

Waiting at least 24 months before trying to become pregnant after a live birth is highly
recommended as it helps to avoid the risk of developing poor neonatal and infant health
outcome(15). The finding of this study also supports this recommendation, rates of adverse

neonatal outcomes were found to have a significant association with short IPI.

This result is also supported by a case-control study from northwest Ethiopia(45) and another
cohort study from southern Ethiopia(72). This finding was also consistent with a case control
study from Sudan(39) and Qatar (73), which showed short IPI to have significantly higher
association with adverse neonatal outcomes than recommended IPI groups. This is primarily
related to micro-nutrient depletion and in adequate recovery from the previous pregnancy
complications that might lead to maternal and neonatal complications in the subsequent
pregnancy. Whereas this result was found to be inconsistent with a retrospective cohort study
from turkey(38) which showed short IPI to have no significant association with adverse neonatal

outcomes. This might be due to difference in study population.

This study also revealed that, unintended pregnancy status was significantly associated with
adverse neonatal outcomes among mothers with short IPIl. This result was consistent with a
study done in southern Ethiopia that showed unintended pregnancy status to be associated with

risk of adverse neonatal outcomes(57). This is because those mothers with unintended
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pregnancy status are less likely to seek care from health institutions(74, 75), which might alter
maternal use of antenatal care services, subsequent poor labor and delivery care and in

adequate neonatal care.

Maternal residence was found significantly associated with adverse neonatal outcomes. In this
study rural residents were found more likely to have adverse neonatal outcome than urban
residents. This finding was consistent with a report from NigstEeleni hospital in hosanna(49),
North Wollo(76), Gamo Gofa(65) and Mekelle(56) which also showed rural residents to have
significantly higher risk of developing adverse neonatal outcomes. This might be due to distance
naturally prevents mothers from doing so even if they are knowledgeable of the benefits of
antenatal care services but deprives them the opportunity for early identification and
management of pregnancy related problems and may further influence their choice of place of
delivery and also lack some health services on time.

According to this study, presence of premature ROM was also significantly associated with risk
of having babies with adverse neonatal outcome. This study was found to be consistent with a
study from Gambia, which reported higher risk of developing adverse neonatal outcomes
among women who had premature ROM(77). Similarly this result was also consistent with a
study from southern Ethiopia, which reported premature ROM to have a significant effect on
adverse neonatal outcomes(78). This may be because of the risk of developing infection when
the duration of rupture prolongs and a subsequent neonatal sepsis that may alter neonates

APGAR score and may also need NICU admission.

Induction of labor was found to have a statistically significant effect on adverse neonatal
outcomes in both short and recommended IPI mothers. This result was consistent with a study
from suhul shire(66). This might be due to the risk of subsequent fetal distress after labor

establishment through induction.

This study also showed that, C/S delivery was associated with higher risk of having adverse
neonatal outcomes than vaginal delivery. This result was consistent with study from low and
middle income countries(79) and Brazil (80), that showed delivery through C/S to be associated
with adverse neonatal outcomes. This might be due to the fact that mothers for whom C/S done
would have fetal distress during labor as an indication for C/S and this subsequently affects the

neonatal condition.
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7. Limitation of the study

As far as our knowledge, this is the first comparative study done on adverse neonatal outcomes
of short and recommended pregnancy outcomes in Ethiopia, which could be taken as strength
of this study.

Cross-sectional nature of this study limits to set a causal-effect relationship between dependent
and independent variables. Selection bias might be also the limitation of the study.

Mothers who deliver in health centers in Awi zone were not included, due to the lack of some
relevant activities such as obstetric ultrasound, to estimate the GA and absence of NICU.

8. Conclusion

There was significant difference in proportion of adverse neonatal outcomes among short and
recommended IPlI mothers, 37.1% and 20.6% respectively. Urban residency and vaginal
delivery were significantly associated with less risk of adverse neonatal outcomes among
mothers in the short IPI groups. Whereas urban residency, intended pregnancy status,
spontaneous labor initiation and absence of ROM before labor were reported as a protective for
adverse neonatal outcomes in recommended IPI mothers. Provision of proper health service
coverage at rural area and minimizing C/S rate to reduce adverse neonatal outcome is highly

recommended.
9. Recommendation
For health professionals

Special Focus to neonates born through C/S to reduce adverse neonatal outcomes is needed.
Further efforts needed in counseling mothers on danger signs of pregnancy including Premature
ROM.

For Awi zone health bureau

Community based strategies to promote and improve neonatal health should targeting on
enhancing intended pregnancy status and so that creating awareness especially to those who

reside in rural area.
For researchers

Other longitudinal and observational study approach is recommended for further investigations

to evaluate the effect of Interpregnancy Interval on adverse neonatal outcomes.
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Annexes

Annex I: Participants Information sheet (English version)

Good morning/ afternoon?

My name is------------------ . Currently | am a post graduate student at Bahirdar University,
College of medicine and Health Sciences, School of health sciences, Department of
midwifery. And now | am conducting a research to assess adverse neonatal outcomes and

its associated factors among mothers with short and recommended interpregnancy interval

in Awi zone public hospitals.

Objective: to identify and compare adverse neonatal outcomes of short and recommended
interpregnancy intervals.

Period: the research is conducted from February 1

5" to April 15™.

Advantage: there is no payment for your participation on the research. It only relies on your
willingness to participate and this research helps to reduce neonatal morbidity and mortality by
identifying problems related to interpregnancy intervals and by recommending appropriate
measures to be taken.

Confidentiality: 1% your name will not be mentioned and also your response for this interview
will be kept confidential.

Annex II: Consent form (English version)

Bahir Dar University

College of medicine and Health Sciences

School of Public Health

Department of Reproductive Health

I here with declare that:

The objectives of this study are explained to me and are clear.

The contents of the consent are verified to me to participate in the study.

| understand that participation in this study is completely voluntary and that | may withdraw at
any time without supplying reasons. | agree to participate in this study to be interviewed,
provided my privacy is guaranteed. When signing this consent form to participate in the study, |
promise to answer honestly to all reasonable questions and not provide any false information or
in any other way purposely mislead the researcher.

Signature of the participant date

Signature of the investigator date
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Annex lll: English version questionnaire

Part-1 socio demographic data collection questionnaire

Ser. | Questions Answers Code Skip to
No
1 How old are you?
2 Marital status? Married 1
single 2
widowed 3
divorced 4
3 What is your religion? Orthodox 1
Muslim 2
Others 3
4 Ethnicity Ambhara 1
Oromo 2
Tigre 3
Others 4
5 Educational status Not attending formal education 1
Primary (1-8) 2
Secondary (9-12) 3
College and above 4
6 What is your occupation? Farmer 1
Employ 2
House wife 3
Merchant 4
7 Residence Rural 1
Urban 0
8 Husband’s educational level? Not attending formal education 1
Primary (1-8) 2
Secondary (9-12) 3
College and above 4
9 What is your husband’s Farmer 1
occupation? Daily laborer 2
Employ 3
Merchant 4
Part-Il obstetric and pregnancy interval data collection questionnaire
101. How many times you get Once 1... Skip to-107
pregnant? More than once 2
102. Do you have any history of Yes 1
abortion? No 0
103. Do you have any live born? Yes 1
No 0... Skip t0-108
104. How many live births you had?
105. Was your index child born Yes 1
alive? No 0... Skip to 109
106. What was mode of delivery for Cls 1
the index? SVvD 2
instrumental 3
107. What was Your age when u
gave birth of the index child?
108. Was your index child born Yes 1
preterm? No 0
109. Was it low birth weight? Yes 1
No 0
110. How long did you breast feed?
111. Have you ever used family Yes 1.
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planning method after your No 0
index child?
112. Was the current pregnancy Yes 1... Skip to 114
planned? No 0
113. Why not you use birth control Thought | don’t get pregnant 1
method? Husband don’t allow to use 2
Side effect of the method 3
Method failure 4
114. Do you know your LNMP? Yes 1
No 0
115. What is your GA?
116. How old is your index child?
117. How long is the interpregnancy
interval?
118. Did you have ANC follow up? Yes 1
No 0... Skip t0-120
119. At what month did you start?
120. Did you take TT vaccine? Yes 1
No 0... Skip to-117
121. How many times?
122. Were you supplemented with Yes 1
Fefol? No 0
123. Had you taken it all? Yes 1. 12
No 0
124, Why not? Not comfortable 1
| thought has no benefit 0
125. How many meals per day you
used to eat?
126. How many ANC visits?
127. Any complication during this Yes 1
pregnancy? No 0
128. What complication? PIH 1
Anemia 2
Gestational DM 3
APH 4
Others 5
129. Did you smoke cigarate while Yes 1
pregnant? No 0
130. How many packet per day?
131. Did you chew khat? Yes 1
No 0
132. Does labor start Yes 1
spontaneously? No 0
133. How long the labor stays?
134. Was the membrane rupture Yes 1
before labor? No 0
135. For how long membrane
ruptures?
136. Was there meconium? Yes 1
No 0
137. Meconium grade? Grade 1 1
Grade 2 2
Grade 3 3
138. Fetal presentation? Vertex 1
Face 2
Brow 3
shoulder 4
Breech 5
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139. Mode of delivery? SVD 1. 147
C/S 2

140. What was the indication for c/s? | Obstructed labor 1
NRFHRP 2
Malpresentation 3
Previous c/s scar 4
Others 5

141. Professional who conduct Midwife 1

delivery Nurse 2

HO and above 3

Part 1ll: Questions related to neonatal outcome

201. Sex of newborn. Male 1
Female 0

202. Was it born alive? Yes 1 Skip to 204
No 0

203. What was the APGAR @ 1%

mint?

204. APGAR at 5" minute?

205. Condition of baby at discharge? | Health 1
Dead 0

206. If dead what was the cause? Asphyxia 1
sepsis 2
prematurity 3
others 4

207. Any gross anomaly? Yes 1
No 0

208. Which one? Spinal bifida 1
Hydrocephalus 2
Anencephaly 3

209. What was the weight?

210. NICU admitted? Yes 1
No 0

211. Reason for admission? Asphyxia 1
Sepsis 2
Prematurity 3
Others 4
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Annex IV: PTAF&PF avlB avhen, $R-NATICT

ATLI°T PA/hLS-?

NP : A% oo/C EI°Né B NAP WG N707F POTH0T AL A9eC PCTHG 0vl-d-PS
NenPA VAT AL Po1.L0ONTFAD: 15T N7LA Con C7LLNL-® TG T avlB ANAN, TF:
PAALD: CTHST® NPT O+ AL AE CEMGPd ASHT AG PCTHS avld-d h 5 hoot
03T PPt ASHT 0TSk LAat4n

CON : AC PCTHS avl-d-¥S NePA VAT AL PoLe0NTAT @ TICT

9A%7 : NAPCS T4 N7L0AD- PCTHG avl-d-b ovhhd NePA VAST AL PoLh0E TICT7
aoNP TS TMDELC

m+213 : QLY TG+ AL NooA+G P o075 OHAP TP ALTCI:

TG A8V CTLLCONE T 9°9° ALY TS h@STCI:

TUOATELrTE - ovfooCP LLE NPT ALMPNT® OT62149° I°ATNLT N9°hm.C Po1L.eH
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