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ABSTRACT

Introduction: Pregnancy at advanced maternal age (>35 years old) is considered a risk factor for
different adverse neonatal outcomes. Adverse neonatal outcomes are the leading cause of
neonatal and infant mortality worldwide. In Ethiopia, studies were conducted to identify adverse
neonatal outcomes, however, having updated information on the status of adverse neonatal
outcomes could be helpful in future effective policy and program formulation.

Objective: This study aimed to compare adverse neonatal outcomes and its associated factors
among adult and advanced-aged pregnant women at the public hospitals of Addis Ababa City
Methods: A hospital-based comparative cross-sectional study was conducted at the public
hospitals of Addis Ababa City from April 29/2024 to June 30/2024 among 707 mothers (471
adults and 236 advanced-age mothers). The data was collected by a systematic random sampling
technique using Kobo tool Kit, and analyzed using SPSS version 26.0. Chi-square and
independent t-tests was performed. Logistic regression analyses was employed to estimate the
COR and AOR with a CI of 95% and a P-value of <0.05 considered statistically significant.
Results: The response rate was 97.7% and 97.9% among adult and advanced aged mothers
respectively. Almost half (51.5%) (95% CIl=44.7-57.9) of advanced aged mothers had at least
one adverse neonatal outcome, while it was 40.2% (95% CI1=35.7-44.6) among adult aged
mothers. The adverse neonatal outcomes was significantly higher among advanced aged mothers
than adult aged mothers, with a point estimate mean difference of 11.3% (95% CI = 0.035-
0.191). Meanwhile, the overall adverse neonatal outcomes was 44.0% (95% CI = 40.2-47.6).
Unfavorable neonatal outcomes [AOR=1.51, 95%, CI=1.02-2.25] were significantly associated
with maternal age. Preterm birth [AOR =1.84, 95% CI1=1.18-2.85], large for gestational age
[AOR =2.68, 95% CI=1.31-5.49], stillbirth [AOR =3.35, 95% CI=1.27-.8.82], and post-term
birth (AOR=0.25, 95% CI1=1.08-.083] were significantly associated with advanced maternal age.
Conclusions: The proportion of adverse neonatal outcomes were higher among advanced aged
mothers compared to adult aged mothers. Preterm birth, large for gestational age and stillbirth
were positively, while post-term birth negatively associated with adverse neonatal outcomes
among advanced aged mothers. This study indicates a need of stratagies devoplment in order to
create awareness on the advantage of having the desired number of children in the early

adulthood ages.



Keywords: adult; advanced maternal age; adverse neonatal outcomes; mean; pregnancy;

unfavorable outcome; mothers; neonate; Addis Ababa; Ethiopia.
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1. INTRODUCTION
1.1. Background

Pregnancy in advanced maternal age is defined as a pregnant woman who has an estimated
delivery date established for a time when a mother is >35 years of age (1). The pregnancy rate of
advanced maternal age (AMA) is increasing worldwide (2, 3). Studies conducted in Canada, the
United Kingdom, low and middle-income countries, and South Africa showed that 22.6%,
18.63%, 12.3%, and 17.5% of pregnancies occurred at the AMA level respectively (3-6). Studies
conducted in Ethiopia show that pregnancy in AMA ranged from 6.8% to 41.3% (7-10)

The increased occurrence of pregnancy in AMA is due to the increased population of women at
35 years of age especially in countries with advanced fertility specialists (11). AMA pregnancies,
with women approaching their upper fertility limits, are consistently associated with an increased
risk of adverse neonatal outcomes, contributing to persistent global neonatal mortality (12).
Fertility is impacted by the age at a woman decides to begin her childbearing period and is
reduced as a woman's age increases, with a significant reduction in ovarian oocyte reserves after
the age of 35 years (13). The aging of oocytes is also associated with this reduced ovarian reserve
and contributes to pregnancy complications and adverse neonatal outcomes (ANOSs), including
increased rate of spontaneous abortion, chromosomal abnormalities, congenital malformations,

and placental problems including placenta previa and abruption (14, 15).

Advanced maternal age increases the risk of ANOs (16, 17). It is associated with perinatal
morbidity including low birth weight (LBW), preterm birth and delivery, low Apgar score, small
for gestational age (SGA), Intrauterine Fetal Growth Restriction (IUGR), large for gestational
age (LGA) (18), an increased risk of Neonatal Intensive Care Unit (NICU) admissions, stillbirth,
congenital malformation and may contribute to poor pregnancy outcomes including neonatal
mortality (19-24).

Studies conducted in high-income countries showed that the prevalence of ANOs higher in
AMA, such as preterm birth ranged from 7% to 48% (4, 25), congenital malformation 2.06%
(26), SGA 12.1% (27). A study conducted in South Africa found that the prevalence of LBW,
preterm birth, and perinatal death among AMA was 27.9%, 19.2%, and 5.6% respectively (5).



Studies conducted in Ethiopia found that the prevalence of ANOs among AMASs ranged from
3.4% to 74.7% (8, 9, 28-30). A systematic review and meta-analysis conducted in Ethiopia
showed that AMA increased risk of perinatal mortality (31). Lack of Antenatal Care (ANC),
extremes in maternal age, pre-existing medical diseases including diabetes mellitus, anemia, and
chronic hypertension, along with obstetric complications such as antepartum hemorrhage (32),
the premature rupture of membranes (PROM), pregnancy-induced hypertension are related to

neonatal morbidity and mortality (33, 34).



1.2. Statement of the Problem

Globally, AMA is a significant factor affecting pregnancy outcomes and increases the rate of
adverse perinatal outcomes by at least more than two times as compared with adult-aged
pregnancy (31, 35). Increasing maternal age without a clear cutoff is an independent and
substantial risk factor for adverse perinatal outcomes (36). As the number of women having their
babies at 35 or older dramatically increases, problems associated with pregnancy in AMA are

considered to have a significant impact on perinatal mortality (37).

Large scale global survey across 29 counties in Africa, Asia, the Middle East, and Latin America
indicated that AMA predisposes women to have ANOs including stillbirth, LBW, NICU
admission, and preterm birth, which causes perinatal mortality and morbidity compared to adult-
aged women (3). Preterm birth contributes to more than one million neonatal deaths annually
(38), an estimated 15 million infants worldwide are born before 37 weeks of gestation annually
(39), and LBW is estimated to account for 15% to 20% of all births worldwide (40). In Ethiopia
according to the systematic review report the prevalence of preterm birth was 10.5% regardless
of maternal age (41). Further, preterm birth increased incidence of respiratory distress syndrome
(RDS), and necrotizing entrocolitis (NEC) (42-44). Many of the survivors face a lifetime of

disability, including learning disabilities and visual and hearing problems (45)

Social and cultural shifts influenced women's choices, including delaying pregnancy until they
are ready to support children considering the economic influence, the availability of better family
planning (FP) options, wider opportunities for further education, and the availability of maternity
leave have impacted AMA pregnancies prevalence (46). The other conditions which make the
women get pregnant in AMA may be the lower utilization of FP methods, and remarriage (47).
Proponents of encouraging women to delay pregnancies until a family has secure financial and
psychosocial stability assert that many AMA pregnancies have excellent neonatal outcomes and

mothers with maturity can easily cope with the physical and emotional stresses of pregnancy

(48).

Most adverse outcomes in older women appear to be related to the aging process alone, even
though coexisting factors such as multiple gestation, higher parity, and chronic medical

conditions, are less likely to be observed in younger women (49). Women who are in advanced
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age are more likely to be overweight, have gestational diabetes mellitus (GDM) and pregnancy-
induced hypertension, malpresentation, maternal near-miss, placenta problems, postpartum
hemorrhage (PPH), undergoing induced labor, and assisted delivery, which will further increase
the risks of ANOs (8, 17, 23, 24). It is evidenced that different obstetric complications were

associated with LBW, preterm birth, and perinatal death (50).

Advanced maternal age predisposes a pregnancy to an increased congenital malformation and
chromosomal abnormalities (51), which contribute to long-term disability, and have significant
impacts on individuals, families, and societies (52). Some studies have reported inconsistent
results about ANOs and AMA pregnancies. Even though, there are reports of AMA pregnancy
associated with ANOs, other studies failed to support AMA as a risk factor (27, 53, 54).
Pregnancy of AMA predisposes to increased risk for ANOs, which significantly contribute to
neonatal mortality, and it may represent a gap in the ability to reach the Sustainable

Development Goals (SDG) targets (26).

In Ethiopia, studies were conducted regarding ANOs, majorly using secondary data (28, 55).
Hence, there is a need to carry out research to have an updated magnitude of the adverse
perinatal outcomes in AMA and adult women, which will be useful in designing effective
programs for couples and empowering them about informed choices for pregnancies during
AMA. In a country like Ethiopia where striving to reduce neonatal mortality through the SDG in
2030 to less than 12 per 1000 live births (56), conducting such a study will have paramount input
for the planning of maternal and child healthcare services and future neonatal health
improvement to achieve the goals. Therefore, this study was conducted to compare the adverse
neonatal outcomes among women with adult and AMA pregnancy and its associated factors at
the public hospitals of Addis Ababa City.



1.3.  Significance of the Study
Getting pregnant at any reproductive age is not risk-free, however, pregnancy in AMA usually
culminates with ANOs. Even though coexisting chronic medical factors and obstetrical
complications increase the risk of ANOs in both age groups, in older pregnant women without
such comorbidities there are still worse ANOs, which indicates that AMA is an independent
strong risk factor alone. Reduction of neonatal mortality is one of the major SDGs target to be
achieved by 2030. However, neonatal mortality is still unacceptably high, specifically in
Ethiopia as confirmed in the Ethiopian Mini Demographic Health Survey 2019 report. Despite
AMA being a major contributor to ANOs; most Ethiopian studies do not address ANOs of AMA
and its impact on neonatal morbidity and mortality. The research focus given on birth outcomes
of the advanced-aged population is scarce. As a result, the findings of this study will enrich the
existing literature, which describes the impact of AMA on neonatal morbidity and mortality in

Ethiopia and assist in pinpointing factors associated with AMA.

Therefore the finding of this study may show the impact of AMA on preghancy outcomes, which
could help the policy makers to identify the gaps in health policy and care that can be addressed
to improve neonatal health. This research outcome can also be used by health care providers to
pass evidence-based information during the counseling and advising session on reproductive
health issues including infertility, which could enable women or couples to securely choose to
achieve their desired family size between the ages of 20 and 34. The finding of this research can
aid with establishing in-country baselines for AMA’s impact on neonatal outcomes, which could
help to have a target-based improvement of neonatal outcomes. Finally, interested researchers in

the subject area for the future can use the information generated from the study as a reference.



2. LITERATURE REVIEW

2.1. The magnitude of Adverse Neonatal Outcomes
A comparative study conducted in Denmark found that ANOs among advanced aged mothers
(AAMs) were 10.8%, while it was 5.4% among adult-aged mothers (57). A study conducted in
Canada indicated that the prevalence of preterm birth among AAMs was 7% whereas 5.76% in
adult-aged mothers. It also shows that IJUGR and stillbirth were significantly higher among
maternal age >45 years (4). Studies conducted in Sweden and meta-analysis from Portugal
showed that AMA significantly increased the risk of ANOs including LBW, low Apgar score,

preterm birth, and early neonatal death compared to younger women (12, 20, 49, 58).

Studies conducted in Taiwan and Japan reported that AMA increased the risk of composite
ANOs and LBW (59, 60). Other studies done in India indicated that the risk of chromosomal
abnormality, congenital anomaly, preterm birth, LBW, IUGR, stillbirth, neonatal mortality, and
NICU admission were higher among pregnancies of AMA (51, 61). Consistently, a study
conducted in Italian found that preterm birth and congenital malformation among AAMs were
13.9% and 2.06%, whereas 9.8% and 1.38% among adult-aged mothers respectively (26).
However, another study conducted in Italy reported that there was no difference in neonatal
outcomes between pregnancy of maternal age 20-34 and >35 except LBW was more prevalent in
the later age groups (53). A study conducted in Barcelona, Spain revealed that AMA was an

independent risk factor for preterm delivery and LBW (62).

Studies conducted in the United Kingdom and Finland reported a significant increase in stillbirth,
preterm birth, SGA, macrosomia, and extreme LGA among AMA pregnancies (2, 63, 64).
Consistently, a review of evidence in Australia reported that women aged 45 years or more had
significant increases in stillbirth, perinatal mortality, preterm birth, and LBW (37). A
comparative cross-sectional study conducted in Turkey indicated that SGA and late preterm birth
were more significant in AAMs (12.1% and 7.6%) compared to adult aged mothers (4.5% and
7.25%) respectively (27). Another study conducted in London found that AMA was associated
with increased risk of SGA, but not with stillbirth and preterm birth (63), and a study conducted
in Malaysia confirmed no association between AMA and ANOs (54). A study done in Saudi
Arabia found that the rate of preterm labor was 48% among AMA and 12.6% had neonatal

complications such as congenital anomalies and neonatal jaundice (25).
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A similar study done in South Africa confirmed that the prevalence of LBW, preterm birth, and
perinatal death among AAMSs were higher (27.9%, 19.2%, and 5.6%) compared to adult-aged
mothers (18.8%, 14.7% and 4.8%) respectively (5). A study conducted in Jimma showed that the
prevalence of ANOs among AAMs was higher (40.5%) when compared to adult-aged mothers
(29.4%) (55). Similarly, a study done in Ayder Comprehensive Specialized Hospital evidenced
that the prevalence of ANOs among AAMs was higher than adult-aged mothers specifically,
LBW (17.8% vs 5.4%), preterm birth (11.3% vs 2.7%), perinatal death (10.1% vs 3.2%) and fifth
minute low Apgar score (14.4% vs 2.4%) respectively (28). A comparative cross-sectional study
conducted in Awi zone public hospital showed that the proportion of ANOS was 29.1% among
AAMs and 14.5% in adult aged mothers, and the proportion of LBW, preterm birth, and low
Apgar scores were significantly higher among AAMs (8). Another comparative cross-sectional
study conducted in Dessie Referral Hospital found that the overall ANOs among AAMs was
74.7%, while among adult-age mothers was 25.3% (30). A study conducted in Debre Markos
Referral Hospital indicated that the ANOs including stillbirth, preterm birth, and LBW in the
AAMs group were 13.2%, 19.8%, and 16.5%, respectively, while 3.1%, 8.4%, and 12.4% in

adult aged mothers respectively (29)

2.2. Factors associated with Adverse Neonatal Outcomes

2.2.1. Socio-demographic factors
Analysis from a global network population-based systematic review on birth registration and
birth outcomes in low and middle-income countries and studies from South Africa, Tanzania,
Nigeria, Zambia, and Egypt confirmed that ANOs including stillbirths were increased with
poverty, extreme maternal ages (less than 20 years and greater than 34 years) was (65-69).
Studies done in the United States of America, China, Bangladesh, Turkey, India, and
Afghanistan evidenced that, no or lower formal education, rural residence, and a low family
income significantly increased the risk of ANOs (70-76). Studies conducted in Ethiopia

confirmed that the risk of ANOs was increased with AMA, no formal education, low education,

2.2.2. Reproductive and Obstetric factors

Analysis from a global network population-based systematic review on birth registration and

birth outcomes in low and middle-income countries confirmed that ANOs including stillbirths
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were increased with multiparity, poor obstetric-history, placental and amniotic fluid-related
complications, lack of prenatal care and neonatal related problems like asphyxia and meconium
aspiration syndrome (65, 66). Studies done in the United States of America, China, Bangladesh,
and Turkey evidenced that short birth intervals, abnormal presentation, hypertension during

pregnancy, PROM, and placenta previa significantly increased the risk of ANOs (70-74).

Studies conducted in India and Afghanistan showed that ANOs were increased with lack of ANC
contact, early pregnancy bleeding, complications during pregnancy and delivery, and a birth
interval of less than two years (86, 87). A study conducted in Uganda revealed that mothers with
severe preeclampsia were at significantly increased risk of ANOs (88). In relation, studies done
in South Africa, Tanzania, Nigeria, and Egypt evidenced that, ANOs were associated with fewer
ANC contact, short birth intervals, and PROM (89-92). Studies in Ethiopia confirmed that the
risk of ANOs was increased with obstetric complications during pregnancy and delivery, short

birth interval, emergency C/S, and grand multigravidas (8, 33, 34, 77-82).

2.2.3. Medical and other factors
Analysis from a global network population-based systematic review on birth registration and
birth outcomes in low and middle-income countries confirmed that maternal infection during
pregnancy was associated with ANOs (65, 66). Studies done in South Africa, Tanzania, Nigeria,
and Egypt evidenced that, ANOs were associated with maternal anemia, and infections during
pregnancy (like malaria) (89-92). Studies conducted in Ethiopia revealed that the risk of ANOs
increased with medical diseases (including anemia), and middle upper arm circumference less

than 23cm (33, 34, 77-82).



2.3. Conceptual framework
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Figure 1: Conceptual framework adapted from different works of literature (8, 9, 28-30).



3. OBJECTIVES OF THE STUDY

3.1. General objective

To compare adverse neonatal outcomes and their associated factors among women with adult

and advanced-aged pregnancy at the public hospitals of Addis Ababa City, Ethiopia 2024

3.2.  Specific objectives

» To compare adverse neonatal outcomes among women with adult and advanced-aged
pregnancies at the public hospitals of Addis Ababa city

» To identify factors associated with adverse neonatal outcomes of women with advanced and

adult-aged pregnancy at the public hospitals of Addis Ababa City
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4. METHODS AND MATERIALS

4.1. Study Area and Period
The study was conducted in selected public hospitals of Addis Ababa City from April 29/2024 to
June 30/2024. Addis Ababa is the capital city of Ethiopia and covers an area of 527 kilometers. It
is located on a well-watered plateau surrounded by hills and mountains, in the geographic center
of the country. There are 13 public hospitals in the city and except Ammanuel Mental Health
Hospital, 12 of them give maternal and child health care services (MCH), of these five hospitals
are administered under the Federal Ministry of Health, six are managed by the Addis Ababa
health bureau, one is under the police force, and one is governed by the armed force. The study
will be conducted at Saint Paulo's Hospital (SPH), Gandhi Memorial Hospital, (GMH), Minilik
Specialize Hospital (MSH), Tikur Anbesa Specialized Hospital (TASH), Yekatit 12 Hospital
(Y12H), Petros Hospital (PsH). Each of these hospitals provides inpatient and outpatient services
and has MCH services including FP, ANC, labor and delivery, postnatal care, child
immunization, and other services. The labor and childbirth services provided in these hospitals

are free for all women like the rest of public health facilities in Ethiopia.
4.2. Study Design
Hospital-based comparative cross-sectional study was conducted.
4.3. Population
4.3.1. Source Population

Exposed — all advanced-age women (>35 years old) who gave childbirth at 28 weeks of gestation

or greater at selected public hospitals of Addis Ababa City

Unexposed — all adult-age women (20-34 years old) who gave childbirth at 28 weeks of gestation
or greater at selected public hospitals of Addis Ababa City

4.3.2. Study Population
Exposed — systematically selected advanced-age women (>35 years old) who gave childbirth at
28 weeks of gestation or greater at selected public hospitals of Addis Ababa City during the data

collection period.
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Unexposed — systematically selected adult-age women (20-34 years old) who gave childbirth at
28 weeks of gestation or greater at selected public hospitals of Addis Ababa City during the data
collection period.

4.4. Eligibility Criteria
4.4.1. Inclusion Criteria

All women aged >20 years old who gave childbirth at 28 weeks of gestation or greater at the
public hospitals of Addis Ababa City were included in this study.

4.4.2. Exclusion Criteria
Women with unknown or unreliable last normal menstrual periods or no early obstetric

ultrasound, and multiple pregnancy were excluded from this study.

4.5. Sample size Determination
The sample size for the first objective was calculated using a double population formula by
considering the following assumptions: taking the proportion of ANOs from a study conducted
in Northwest Ethiopia, which was found that the proportion (P1) among AAMs (exposed) was
40.5% and proportion (P2) among adult aged mothers (unexposed) was 29.4%, (55), with a 95%
of the level of confidence and a power of 80% calculated as follows:

N1 = ‘J_Zafz\"ff_x}_ (1+ 1/A) + ZB\"*p1C|1+p2C:|2/)\:2
AZ

Where n2=n1A, P = (p1+Ap2)/(1+A)

g =1 — p. ,_ ip1-p2], A =n2/nl
Zo/2= Value of Z for the level of significance alpha (at 0.05 level of significance value of Z is
1.96), Zp = power, which indicates that change did not occur by chance. Value of Z for power f3
(at power level 0.80, the value of Zp is 0.84)
P1=proportion of ANOs among AAMs (exposed) = 0.405 (55).
P2= proportion of ANOs among adult aged mothers (unexposed) = 0.294 (55)
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Therefore, 47 = (0.405 +2*0.294)/1+2 =0.33, < =1-0.33 =0.67, g1 = 1-0.405 = 0.595,
g2 =1-0.294 = 0.706, A = 0.405-0.294 = 0.111, and A =n2/nl = 2 at a ratio of 1:2 for AAMs
(exposed) and adult aged mothers (unexposed) respectively.
nl=[1.961/0.33 * 0.67 (1 + 1/2) + 0.84+/0.405 * 0.595 + 0.294  0.706/2]* =214
(0.111)?
n2 = 2*214 = 428. By adding a 10% nonresponse rate the sample size of the first objective
becomes (214+214*10/100 =236 for AAMs, and 428 + 428*10/100 =471 for adult aged

mothers), which gives a total sample size of 236+471 =707.

The sample size for the second objective was calculated using a double population formula with
Epi-info version 7.1.2.0 software by considering the following assumptions; taking the
proportion of low APGAR score within the first minute among exposed which was 18.9% and
10.4% among unexposed (8), a 1:2 ratio of exposed to the unexposed group, the two-sided

confidence level of 95% and a power of 80% was assumed as follows.

Table 1: Sample size calculation for the second objective

StatCalc - Sample Size and Power

Unmatched Cohort and Cross-Sectional Studies (Exposed and Nonexposed)

Two-sided confidence level: 95% v
Power: 80 %
Ratio (Unexposed : Exposed): 2
% outcome in unexposed group: 10 4 =
375 392 427

Risk ratio: 1 .8 1 731 563 588 641
Odds ratio: 2.0077¢&

A
% outcome in exposed group: ‘ 1 Sq ‘ %

By adding a 10% non-response rate, (214+ 214*10/100 =236 for AAMs and 427+427*10/100
=470 for adult-aged mothers, and it becomes 706. The sample sizes obtained from the first and

second objectives were almost similar. However, the sample size obtained from the first
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objective is higher by one subject, therefore, the final sample size becomes 707 women (236
AAMs and 471 adult aged mothers).

4.6. Sampling Procedure and Sampling Technique
In Addis Ababa, there are 12 public hospitals which give MCH care services. From these public
hospitals in the city, six hospitals were selected by a simple random (lottery) method. The
selected hospitals were SPH, GMH, MSH, TASH, Y12H and PsH. Then the two months delivery
report was taken from each selected hospital. From January1/2024 to February 30/2024 a total of
1230 (780 adult and 455 AMA) women gave childbirth in selected hospitals; 270 (160 adult and
110 AMA) in SPH, 375 (225 adult and 150 AMA) in GMH, 140 (94 adult and 46 AMA) in
MSH, 180 (115 adult and 65 AMA) in TASH, 140 (100 adult and 40 AMA) in Y12H and 130
(86 adult and 44 AMA) in PsH. The total sample size of the study is proportionally allocated for
each hospital and each group (adult and AMA) based on the two months delivery report as

follows:

Sample size in the hospital (ni) = the final sample size (n) * total sample population in the hospital (Ni)
Total population sample of the hospitals (N)

After proportional allocation, the sample size for each hospital became 152 (97 adults and 57
AMA) for SPH, 214 (136 adults and 78 AMA) for GMH, 81 (57 adults and 24 AMA), 103 (69
adults and 33 AMA) for TASH, 81 (60 adult and 21 AMA) for Y12H and 75 (52 adult and 23
AMA\) for PsH. The eligible women invited to participate using a systematic random sampling
technique. The sampling fraction or K™ units was calculated by dividing the total two months
deliveries in selected public hospitals by the sample size of the study (780/471=2 for adults) and
(455/236 =2 for AMA). The starting unit was selected by using the lottery method among the
first K™ units (Figure 2). Then women who gave childbirth at the selected public hospitals of
Addis Ababa City were interviewed and their charts reviewed within 24 hours of the postpartum

period, after assessing eligibility and obtaining informed written consent.
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Addis Ababa city has 12 Public hospitals, which provide MCH

By simple random sampling six public
hospitals selected

GMH Y12H SPH MSH TASH PsH,
AW Ni =225, AW Ni =100 AW Ni=160 AW Ni =94 AW Ni= 115 AW Ni =86
AMA Ni=150 AMA Ni =40 AMA Ni =110 AMA Ni= 46 AMA = 65 AMA Ni = 44
vy - < J < &
Sample size (ni) Sample size (ni) Sample size (ni) Sample size (ni) Sampl_e size (ni) Sample size (ni)
AW ni =136 AW ni =60 AW ni =97 AW ni =57 AW ni =69 AW ni =52
AMA ni =78 AMA ni =21 AMA ni =57 AMA ni =24 AMA i =33 AMA ni =23

Systematic random
=2 for AW anc

sampling, (K=N/n, 780/471
455/236 = 2 for AMA

y

n =707 (471 AW, and 236 AMA)

Where; total subjects in study site; Ni= total subjects in each facility; ni =study subjects in each facility;
AW= adult women, K =sampling interval; n = the total numbers of the study subjects in the study site

Figure 2: Schematic presentation of sampling procedure
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4.7. Study Variables
4.7.1. Dependent Variable

Adverse neonatal outcomes

4.7.2. Independent Variables

» Socio-demographic variables (age, residence, maternal and husband educational level,
maternal and husband occupation status, marital status, average monthly income of the
family)

> Reproductive and obstetric-related variables (gravidity, parity, bad obstetric history, inter-
pregnancy interval, gestational age (GA), ANC contact, timing of starting ANC contact,
number of ANC contacts, iron and folic acid supplementation (IFAS), and duration of taking
tetanus the supplemented iron and folic acid, TT vaccination, and number of injections, fetal
presentation, onset of labor, mode of delivery, indication for C/S, duration of labor, status of
pregnancy, complication during pregnancy and labor-delivery, sex of the newborn, Rh status,
preeclampsia, PROM, APH, and GDM)

> Lifestyle and medical disease-related (alcohol, smoking, chronic hypertension, pre-
pregnancy diabetes mellitus, anemia, chronic renal disease, middle upper arm circumference
(MUAC), HIV status, hemoglobin level)

4.8. Operational and Terms definitions
Advanced maternal age is considered when maternal age is > 35 years old (8).
Adult maternal age is considered when maternal age is between 20-34 years old (8).
The adverse neonatal outcome is the occurrence of at least one of the following: LBW, preterm
birth, SGA, LGA, LGA/macrosomia, low 1% and 5" minute Apgar score, stillbirth, congenital
malformation, IUGR, NICU admission, neonatal death within 24 hours, and post-maturity. The
neonate was considered to have ANOs where experienced at least one of the ANOs (8).
A low 5™ minute Apgar score is when the score is <7 at the fifth minute of life (93).
Preterm birth is live birth before 37 completed weeks of GA (94).
Low birth weight is weighing of newborn less than 25009
Small for Gestational Age is the birth weight of a newborn less than the 10" percentile(95).

Large for Gestational Age is the birth weight of a newborn greater than the 90" percentile (95).
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Stillbirth is the death of the fetus after 28 weeks of GA, or during the intrapartum period, but
before delivery (96).

Neonatal death is the death of a newborn between 0 and 28 days of life (97).

A gross congenital anomaly is when the newborn has been diagnosed with a congenital
anomaly (hydrocephalus, spinal bifida, anencephaly, cleft lip or pallet, and polydactyl) (57).

Bad obstetric history is considered when the woman has at least one of the following conditions
in a previous pregnancy: stillbirth, early neonatal death, and >3 recurrent abortion (98).

Short inter-pregnancy interval is when < 24 months from the date of birth to the conception of

the subsequent pregnancy or/and who had an abortion history of < 6 months.

4.9. Data Collection Tool and Procedure
The data was collected using a structured interviewer-administered questionnaire and chart
reviews were performed using a checklist by a pre-programmed, smartphone-based application,
Kobo tool Kit (ODK Collect VV1.27.3). The tool was adapted from relevant works of literatures
and modified to the local context (8, 9, 28-30). The questionnaire was first prepared in English
language and then translated into Amharic language and back to the English language again to
maintain its consistency. The questionnaire consisted of socio-demographics, obstetric and
reproductive characteristics, medical and lifestyle-related data, and neonatal outcomes-related
questions. The data was collected by six BSc midwives and supervised by two MSc midwives

who are working out of the selected public hospitals.

4.10. Data Quality Control
The data was collected by trained data collectors and pretesting of the instrument done before the
actual data collection. The data collectors and supervisors were trained for one day by the
investigators on how to use the data collection tool before embarking on data collection. The
questionnaire was pre-tested on 5% (24 adult and 12 advanced) aged mothers who gave
childbirth at Zewditu Hospital, to assess the reliability, clarity, sequence, consistency,
understandability, and total time it takes to finish the questionnaire. Necessary modifications and
corrections was done to standardize and ensure its reliability and validity based on the results of
the pre-test. Daily supervision was done for data completeness by the supervisors, and

investigator
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4.11. Data Processing and Statistical Analysis

The collected data was exported from Kobo tool Kit (ODK Collect VVI1.27.3) to SPSS 26.0
version for analysis. Descriptive statistics like frequency tables, figures, and summaries were
used to describe the study variables. Chi-square and independent t-tests were performed to
compare categorical and continuous variables between adult and AMA respectively. Logistic
regression was employed for the overall unfavorable neonatal outcomes, and for each adverse
outcome after checking the logistic regression assumptions. During the analysis, all explanatory
variables that have a significant association in bivariate analysis with a P-value <0.20 were
entered into a multivariable logistic regression model to get AOR and those variables with 95%
of Cl and a P-value of < 0.05 were considered as statistically significant with ANOs. The
multicollinearity test was done using the variance inflation factor and tolerance test to assess the
existence of collinearity between the independent variables. There were collinearity between
gravidity and parity at a variance inflation factor of 4.5, and tolerance value of 0.225 and then
parity was removed from the analysis. The model goodness of the test was checked by the
Hosmer- Lemeshow goodness of the fit test, and in all assumption its P-value was >0.05.

4.12. Ethical Consideration
Ethical clearance was obtained from the Institutional Review Board (IRB) of Addis Ababa
University College of Health Sciences Department of Midwifery. The letter of permission was
also granted from the Chief Executive Officer or Director of each selected public hospital of
Addis Ababa city. This study was conducted according to the recommendations of the
Declaration of Helsinki. At the time of data collection, written informed consent was obtained
from each study participant. Confidentiality was kept using anonymous codes and all
respondents were assured that the data will not have any negative consequences on any aspect of

their lives.

4.13. Dissemination and Utilization of Results
The final report of the study will be presented and submitted to the AAU College of Health
Science, Department of Midwifery. The result will be also disseminated to the public hospitals of
Addis Ababa city. The findings from this study will also be presented in various
seminars/workshops. Finally, possible efforts will be made to publish the results in national and

international peer-reviewed journals.
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5. RESULTS

5.1.
A total of 707 (471 adult and 236 advanced aged) mothers participated in this study with a

Socio demographic characteristics

response rate of 98.6% (97.7% vs 97.9% for adult and advanced aged mothers respectively). The
median age of the adult aged mothers was 28 years with + 5 inter quartile range (IQR), while 38
years with + 4 IQR for AAMs. Majority, 250 (88.7%) adult aged mothers, and 390 (84.8%)
AAMs were urban resident. Of the AAMs, 227 (98.3%) were married, while it was 421 (91.5%)
in adult aged mothers. Nearly one-third (32.1%) of AAMs had primary educational level,
whereas 143 (31.1%) of adult aged mothers had secondary educational level. More than half
(53.1%) of AAMs, and (54.3%) of adult aged mothers were housewife. More than one third
(35.7%) of AAMs, and 184 (43.7%) of adult aged mothers husband had diploma and above
educational level. Almost one-quarter (25.6%) of AAMs and more than one third (35.4%) of
adult aged mothers husbands were government employee. About, 150 (64.9%) of AAMs and 247
(53.7%) of adult aged mothers were had an average monthly family income of 5221-13920 (US$
3-8) Ethiopian birr (table 2).

Table 2: Socio- demographic characteristic of advanced and adult age mothers at the public

hospitals of Addis Ababa City, Ethiopia, (n=691).

Characteristics Maternal age
Advanced (n=231) | Adult (n=460) | Total (n=691)
Variables Category Frequency (%) Frequency Frequency (%) | X,
(%) P-value

Residency Urban 205 (88.7) 390 (84.8) 595 (86.1) X*=2.0,

Rural 26 (11.3) 70 (15.2) 96 (13.9) P=0.155
Marital status Married 227 (98.3) 421 (91.5) 648 (93.8) X?=12.3,

Single 3(1.3) 35 (7.6) 38 (5.5) P =0.002

Divorced 1(0.4) 4(0.9) 5(0.7)
Maternal Had no formal education | 58 (25.1) 80 (17.4) 138 (20.0) X?=16.7,
educational Primary education 74 (32.1) 109 (23.7) 183 ((26.5) P =0.001
level Secondary education 47 (20.3) 143 (31.1) 190 (27.5)

Diploma and above 52 (22.5) 128 (27.8) 180 (26.0)
Husband Had no formal education | 34 (15.0) 50 (11.9) 81 (13.0) X?=4.7,
educational Primary education 47 (20.7) 71 (16.8) 118 (18.2) P =0.197
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level (n=648) Secondary education 65 (28.6) 116 (27.6) 181 (27.9)
Diploma and above 81 (35.7) 184 (43.7) 265 (40.9)

Maternal Housewife 123 (53.2) 252 (54.8) 371 (54.3) X?=12.0,
occupation Government employee 38 (16.5) 75 (16.3) 113 (16.3) P =0.017
Private employee 23 (10.0) 58 (12.6) 81 (11.7)

Merchant 43 (18.6) 31 (11.1) 94 (13.6)

Others® 4 (1.7) 24 (5.2) 28 (4.1)

Husband Government employee 58 (25.6) 149 (35.4) 207 (31.9) X?=12.7,
occupation Private employee 55 (24.2) 88 (20.9) 143 (22.1) P =0.027

(n=648) Merchants 52 (22.9) 98 (23.3) 150 (23.1)

Car driver 41 (18.1) 47 (11.2) 88 (13.6)

Farmer 15 (6.6) 20 (4.8) 35 (5.4)

Others” 6 (2.6) 19 (4.5) 25 (3.9)
Average <5220 35 (15.2) 107 (23.3) 142 (20.5) X?=9.0,
monthly family | 5221-13920 150 (64.9) 247 (53.7) 397 (57.5) P =0.011
income in ETB* | >13,921 46 (19.9) 106 (23.0) 152 (22.0)

%student, and day laborer), °(day laborer, student, and carpenter), *US$1=58 Ethiopian birr
(ETB) at the time of the data collection period.

5.2. Lifestyle and medical history-related factors

Of the mothers, 40 (17.3%) AAMs and 51 (11.1%) adult aged mothers had history of alcohol
drinking in their current pregnancy, and among them majority 35 (87.5%) of AAMs and 37
(72.5%) of adult aged mothers were drink alcohol sometimes. Having history of medical
problems before the current pregnancy were significantly higher for AAMs 73 (33.3%)
compared to adult aged mothers 71 (15.4%). Among AAMs 26 (11.3%), and 23 (10.0%) had
anemia and chronic hypertension respectively, similarly it was 25 (5.4%), and 16 (3.5%) among
adult aged mothers. Mothers MUAC <23 cm were significantly more common among adult aged
mothers 142 (30.9%) than AAMs 51 (22.1%). Almost two out of the ten AAMs (20.3%), and
105 (22.8%) of the adult aged mothers had hemoglobin level of <11g/dl. None of the mothers
were smoke cigarette (table 3).

Table 3: Lifestyle and medical-related factors of advanced and adult age mothers at the public
hospitals of Addis Ababa City, Ethiopia, (n=691).

Characteristics Maternal age
Advanced Adult (n=460) Total (n=691)
(n=231)
Variables Category Frequency (%) | Frequency (%) | Frequency (%) | X7,
P-value
Alcohol drinking Yes 40 (17.3) 51 (11.1) 91 (13.2) X?=5.2
No 191 (82.7) 409 (88.9) 600 (86.8) P=0.022
How often did you drink Sometimes | 35 (87.5) 37 (72.5) 72 (79.1) X?=3.0
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alcohol (n=91) Daily 4 (10.0) 11 (21.6) 15 (16.5) P=0.219
Weekly 1(2.5) 3(5.9) 4 (4.4)
Cigarette smoking No 231 (100.0) 460 (100.0) 691 (100.0) n/a
Medical problems before Yes 77 (33.3) 71 (15.4) 148 (21.4) X*=29.3
pregnancy No 154 (66.7) 389 (84.6) 543 (78.6) P=0.001
Types of Hypertention | Yes 23 (10.0) 16 (3.5) 39 (5.6) X?=12.1
medical disease No 208 (90.0) 444 (96.5) 652 (94.4) P=0.001
(multiple DM Yes 9(3.9) 5(1.1) 14 (2.0) X?=6.1
response were No 222 (96.1) 455 (98.9) 677 (98.0) P=0.013
possible) Chronic renal | Yes 10 (4.3) 13 (2.8) 23 (3.3) X?=1.1
disease No 221 (95.7) 447 (97.2) 668 (96.7) P=0.299
Anemia Yes 26 (11.3) 25 (5.4) 51 (7.4) X?=7.6
No 205 (88.7) 435 (94.6) 640 (92.6) P=0.006
Peptic ulcer | Yes 20 (8.7) 16 (3.5) 36 (5.2) X?=8.3
disease No 211 (91.3) 444 (96.5) 655 (94.8) P=0.004
HIV Yes 10 (4.3) 13 (2.8) 23 (3.3) X*=11
No 221 (95.7) 447 (97.2) 668 (96.7) P=0.299
Goiter Yes 3(1.3) 3(0.7) 6 (0.9) X?=0.7
No 228 (98.7) 457 (99.3) 685 (99.1) P=0.388
Asthma Yes 5(2.2 2(0.4) 7(1.0) X?=4.6
No 226 (97.8) 458 (99.6) 684 (99.0) P=0.032
Mothers MUAC <23cm 51 (22.1) 142 (30.9) 193 (27.9) X?=5.9
>23cm 180 (77.9) 318 (69.1) 498 (72.1) P=0.015
Maternal Rh status Rh negative | 24 (10.4) 56 (12.2) 80 (11.6) X?=0.5
Rh positive | 207 (89.6) 404 (87.8) 611 (88.4) P=0.489
HIV status Positive 13 (5.6) 18 (3.9) 31 (4.5) X?=1.05
Negative 218 (94.4) 443 (96.1) 660 (95.5) P=0.304
Hemoglobin level <11 g/di 47 (20.3) 105 (22.8) 152 (22.0) X?=0.55
>11 g/dl 184 (79.7) 355 (77.2) 639 (78.0) P=0.458

5.3.

Antepartum obstetrics characteristics

More than half (54.5%) of AAMs were grand multigravida, whereas 241 (52.4%) of adult aged

mothers were multigravida. With significance difference, nearly two thirds (65.4%) of AAMs

were multipara compared to 247 (53.7%) of adult aged mothers. Short inter pregnancy interval is
higher among adult aged mothers 60 (22.6%) than AAMs 34 (15.7%). The median inter
pregnancy interval in months were higher among AAMs 36 + 18 IQR than 26 + 12 IQR among
adult aged mothers. Nearly two out of the ten (18.9%) AAMs had BOH relative to adult aged
mothers 34 (12.8%). Among AAMs, stillbirth 23 (56.1%) was the common BOH, whereas it was
neonatal loss 18 (52.9%) among adult aged mothers. Almost three-fourths of the pregnancy, 171

(74%) and 353 (76.7%) were planned among AAMSs and adult aged mothers respectively. All of
the mothers 691 (100.0%) had at least one ANC contact. Nearly one thirds (32.5%) of AAMs
and 171 (37.2%) of adult aged mothers were start ANC contact at or before 16 weeks of GA.
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There is no significance differences regarding to the mean GA at first ANC contact, which was
17.9+4.5SD vs 17.3 + 4.9 SD for AAMs and adult aged mothers respectively. Three out of the
ten (29.9%) AAMs and 121 (26.3%) of adult aged mothers had eight or more ANC contact. The
mean number of ANC contact has no differences between the two groups, which was 6.3 + 2.1
vs 6.2 +1.9 SD AMAs and adult aged mothers respectively. Majority, 210 (90.9%) of AAMs and
425 (92.4) of adult aged mothers were vaccinated for TT at least once. Almost seven out of the
ten (69.9%) and (70.1%) of AAMs and adult aged mothers were vaccinated for TT two times.
Majority, 200 (86.6%) of AAMs, and 408 (88.7%) of adult aged mothers were obtained IFAS.
Significantly, 81 (40.5%) of AAMs were took the IFAS for >3 months, compared to adult age
mothers 127 (31.1%). Complication during pregnancy were significantly more common among
AAMs 114 (49.4%) than adult aged mothers 127 (27.6%). PROM, APH, and pre-eclampsia were
significantly more common among AAMs 50 (21.6%), 39 (16.9%), and 28 (12.1%) than adult
aged mothers 44 (9.6%), 41 (8.9%), and 27 (5.9%) respectively. Almost half (50.4%) of adult
aged mothers and 110 (47.6%) of AAMs were accompanied to ANC contact by their husband at

least once (table 4).

Table 4: Antepartum obstetrics characteristics of advanced and adult age mothers at the public

hospitals of Addis Ababa City, Ethiopia, (n=691).

Characteristics Maternal age
Advanced Adult (n=460) | Total (n=691)
(n=231)
Variables Category Frequency (%) | Frequency (%) | Frequency X,
(%) P-value
Gravidity Primigravida 14 (6.1) 195 (42.4) 209 (30.2) X?, =244.9
Multigravida 91 (39.4) 241 (52.4) 332 (48.1) P=0.001
Grand multigravida 126 (54.5) 24 (5.2) 150 (21.7)
Parity Nullipara 15 (6.5) 207 (45.0) 222 (32.1) X% =182.4
Multipara 151 (65.4) 247 (53.7) 398 (57.6) P=0.001
Grand multipara 65 (28.1) 6 (1.3) 71 (10.3)
Inter pregnancy interval <24 months 34 (15.7) 60 (22.6) 94 (19.5) X% =3.7
(n=482) >24 months 183 (84.3) 205 (77.4) 388 (80.5) P=0.055
History of BOH (n=482) Yes 41 (18.9) 34 (12.8) 75 (15.6) X?, =3.4
No 176 (81.1) 231 (87.2) 407 (84.4) P=0.068
Types of BOH (n=75) Early neonatal loss 14 (34.1) 18 (52.9) 6 (8.0) X2, =27
Still birth 23 (56.1) 14 (41.2) 37 (49.3) P=0.256
Recurrent abortion 4 (9.8) 2 (5.9) 32 (42.7)
Status of pregnancy Planned 171 (74.0) 353 (76.7) 524 (75.8) X2, =0.6
Unplanned and wanted | 60 (26.0) 107 (23.3) 167 (24.2) P=0.432
History of ANC contact Yes 231 (100.) 460 (100.0) 691 (100.0) n/a
GA when ANC contact <16 weeks 75 (32.5) 171 (37.2) 246 (35.6) X?=15
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started >16 weeks 156 (67.5) 289 (62.8) 445 (64.4) P=0.223
Number of ANC contact 1-8 contact 162 (70.1) 339 (73.7) 501 (72.5) X? =1.0
> 8 contact 69 (29.9) 121 (26.3) 190 (27.5) P=0.322
Tetanus toxoid vaccinated | Yes 210 (90.9) 425 (92.4) 635 (91.9) X%, =0.4
No 21 (9.1) 35 (7.6) 56 (8.1) P=0.501
Number of TT vaccine 1 65 (31.0) 127 (29.9) 192 (30.2) X? =0.1
(n=635) 2 145 (69.0) 298 (70.1) 443 (69.8) P=0.782
IFAS Yes 200 (86.6) 408 (88.7) 608 (88.0) X%, =0.6
No 31 (13.4) 52 (11.3) 83 (12.0) P=0.420
Duration of IFAS (n=608) | <3 months 119 (59.5) 281 (68.9) 400 (65.8) X? =5.2
>3 months 81 (40.5) 127 (31.1) 208 (34.2) P=0.022
Complication during Yes 114 (49.4) 127 (27.6) 241 (34.9) X?, =32.0
pregnancy No 117 (50.6) 333 (72.4) 451 (65.1) P=<0.001
Types of | Pre eclampsia | Yes 28 (12.1) 27 (5.9) 55 (8.0) X? =8.2
complicat No 203 (87.9) 433 (94.1) 636 (92.0) P=0.004
ion Gestational Yes 9(3.9) 7(1.5) 16 (2.3) X?, =3.8
during DM No 222 (96.1) 453 (98.5) 575 (97.7) P=0.050
pregnanc | APH Yes 39 (16.9) 41 (8.9) 80 (11.6) X%, =9.5
y No 192 (83.1) 419 (91.1) 611 (88.4) P=0.002
(multiple | PROM Yes 50 (21.6) 44 (9.6) 94 (13.6) X?, =19.1
response No 181 (78.4) 416 (90.4) 597 (86.4) P=0.001
were HEG Yes 9 (3.9 15 (3.3) 24 (3.5) X?,=0.2
possible) No 222 (96.1) 445 (96.7) 667 (96.5) P=0.667
Decreasing Yes 25 (10.8) 19 (4.1) 44 (6.4) X%, =6.5
fetal mov't No 206 (89.2) 441 (95.9) 647 (93.6) P=0.001
Decreasing Yes 7 (3.0) 9(2.0) 16 (2.3) X% =0.8
amniotic fluid | No 224 (97.0) 451 (98.0) 675 (97.7) P=0.376
Accompanied by husband | Yes 110 (47.6) 232 (50.4) 342 (50.5) X?, =0.5
to ANC at least once No 121 (52.4) 228 (49.6) 349 (49.5) P=0.485

5.4. Intrapartum obstetrics characteristics
In this study, in seven out of the ten (70.5%) of AAMs and 357 (77.6%) of adult aged mothers
the onset of labor was spontaneous, and among them 22 (13.5%) and 52 (14.6%) of the labor
were augmented respectively. Two-thirds (66.7%) of adult aged mothers, and 144 (62.3%) of
AAMs were gave childbirth by SVD. Failed induction 29 (27.6%) vs 14 (22.2%) and fetal
distress 24 (22.9%) vs 13 (20.6%) were the main indication for CS among adult aged mothers
and AAMs respectively. In Majority, 205 (88.7%) of AAMs and 432 (94.0%) of adult aged
mother the fetal presentation was vertex. Significantly, in 209 (90.5%) of AAMs the duration of
the labor were <24 hours, compared to adult aged mothers 373 (81.1%). The independent t-test
showed a significant differences between the mean (+SD) total duration of labor of AAMs and
adult aged mothers, which was 11.58 (+ 6.24) vs 15.07 (+6.87) hours respectively, and the mean
difference was 3.48 (C1=2.43-4.54) hours at a P- value <0.001. Complication during labor and
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delivery were significantly more common among AAMs 144 (62.3%) than adult aged mothers
249 (54.1%). Fetal distress 64 (27.7%), PPH 39 (16.9%), malpresentation 36 (15.6%) and
intrapartum preeclampsia 31 (13.4%) were significantly more common among AAMSs, whereas

prolonged labor 87 (18.9%) were common among adult aged mothers (table 5).

Table 5: Intrapartum obstetrics characteristics of advanced and adult age mothers at the public
hospitals of Addis Ababa City, Ethiopia, (n=691).

Characteristics Maternal age
Advanced Adult Total (n=691)
(n=231) (n=460)
Variables Category Frequency Frequency | Frequency X2,
(%) (%) (%) P-value
Onset of labor Spontaneous 163 (70.5) 357 (77.6) 520 (75.3) X? =45
Induced 48 (20.8) 77 (16.7) 125 (18.1) P=0.106
Elective C/S 20 (8.7) 26 (5.7) 46 (6.7)
Augmentation (n=520) Yes 22 (13.5) 52 (14.6) 74 (14.2) X? =0.1
No 141 (86.5) 305 (85.4) 446 (85.8) P=0.746
Mode of delivery SVvD 144 (62.3) 307 (66.7) 451 (65.3) X?, =2.7
Operative VD 24 (10.4) 48 (10.4) 72 (10.4) P=0.436
Emergency C/S 43 (18.6) 79 (17.2) 122 (17.7)
Elective C/S 20 (8.7) 26 (5.7) 46 (6.7)
Indication of C/S (n=168) Fetal distress 13 (20.6) 24 (22.9) 37 (22.0) X?, =5.8
Failed induction 14 (22.2) 29 (27.6) 43 (25.6) P=0.757
Planned repeated C/S 10 (15.9) 12 (11.4) 22 (13.1)
Failed VBAC 4 (6.3) 10 (9.5) 14 (8.3)
Malpresentation 9 (14.3) 11 (10.5) 19 (11.9)
APH 3(4.8) 7 (6.6) 10 (6.0)
Macrosomia 4 (6.3) 5(4.8) 9(5.3)
CPD 1(1.6) 4 (3.8) 5(3.0)
Cord prolapse 3(4.8) 1(1.0) 4(2.4)
Sever oligohydramnios | 2 (3.2) 2(1.9) 4 (2.4)
Fetal presentation Vertex 205 (88.7) 432 (94.0) 437 (92.2) X%, =5.9
Breech 20 (8.7) 20 (4.3) 40 (5.8) P=0.051
Others* 6 (2.6) 8 (1.7) 14 (2.0)
Duration of labor <24 hours 209 (90.5) 373 (81.1) 582 (84.2) X?,=10.2
>24 hours 22 (9.5) 87 (18.9) 109 (15.8) P=0.001
Complication during labor | Yes 144 (62.3) 249 (54.1) 393 (56.9) X2, =4.2
and delivery No 87 (37.7) 211 (45.9) 298 (43.1) P=0.040
Types of | Intrapartum Yes 31 (13.4) 36 (7.8) 67 (9.7) X? =55
complica | preeclampsia No 200 (86.6) 424 (92.2) 624 (90.3) P=0.019
tion Prolonged Yes 22 (9.5) 87 (18.9) 109 (15.8) X?,=10.2
during labor No 209 (90.5) 373 (81.1) 582 (84.2) P=0.001
labor and | Obstructed Yes 5(2.2) 9(2.0) 4 (2.0) X?,=0.03
delivery | labor No 226 (97.8) 451 (98.0) 677 (98.0) P=0.885
(multiple | Malpresentatio | Yes 36 (15.6) 28 (6.1) 64 (9.3) X?, =16.4
response | n/malposition No 195 (84.4) 432 (93.9) 627 (90.7) P=0.001
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were Failed Yes 14 (6.1) 29 (6.3) 43 (6.2) X?,=0.02
possible) | induction No 217 (93.9) 431 (93.7) 648 (93.8) P=0.900
Decreasing Yes 31 (13.4) 54 (11.7) 85 (12.3) X%, =0.4
uterine No 200 (86.6) 406 (88.3) 606 (87.7) P=0.526
contraction
Fetal distress Yes 64 (27.7) 78 (17.0) 142 (20.5) X2, =10.9
No 167 (72.3) 382 (83.0) 549 (79.5) P=0.001
Cord prolapse | Yes 5(2.2) 4(0.9) 9 (1.3) X?, =2.1
No 226 (97.8) 456 (99.1) 682 (98.7) P=0.157
PPH Yes 39 (16.9) 46 (10.0) 85 (12.3) X2, =6.7
No 192 (83.1) 414 (90.0) 606 (87.7) P=0.009
Perineal tear Yes 6 (2.6) 19 (4.1) 25 (3.6) X? =1.1
No 225 (97.4) 441 (95.9) 666 (96.4) P=0.309
Uterine rupture | Yes 4 (1.7) 3(0.7) 7 (1.0) X% =18
No 227 (98.3) 457 (99.3) 684 (99.0) P=0.181
Retained Yes 8 (3.5) 12 (2.6) 20 (2.9) X%, =0.4
placenta No 223 (96.5) 448 (97.4) 671 (97.1) P=0.527
Chorioamnionit | Yes 7 (3.0) 9 (2.0) 16 (2.3) X?,=0.8
is No 224 (97.0) 451 (98.0) 675 (97.7) P=0.376

*face, brow, shoulder and cord presentation

5.5.  Neonatal characteristics

Three-fourths (75.0%) of adult aged mothers and nearly, two-thirds (65.4%) of AAMs were gave
birth at term. The independent t-test showed a significant differences between the mean (+SD)
GA at delivery of AAMs and adult aged mothers, which was 37.7 (+2) vs 38.3 (+2) weeks
respectively, and the mean difference was 0.6 (C1=0.29-0.91) at P-value <0.001. Almost, more
than half 51.1% of the AAMs and 51.5% of the adult aged mothers’ neonates were female.
Significantly, dead neonatal outcome were more common among AAMs 27 (11.7%) than adult
aged mothers 20 (4.3%). AAMs were significantly gave birth of LBW 63 (27.3%) and
macrocosmic 23 (10.0%) baby than adult aged mothers 90 (19.6%), and 23 (5.0%) respectively.
Overall the mean (+SD) birth weight was 2951.16 (+ 612.17) gm, which was 2961.9 (+692.5)
and 2945.8 (+568.3) among AAMs and adult aged mothers respectively. Majority, 384 (83.3%)
of adult aged mother newborn babies were AGA, while it was 170 (73.7%) among AAMS.
Newborn babies of AAMs were significantly had low 1% and 5™ minutes Apgar score 64 (27.7%)
and 42 (18.2%) than adult aged mothers 72 (15.7%) and 45 (9.8%) respectively. About, 49
(21.2%), and 72 (15.7%) of the AAMs and adult aged mothers newborn babies were admitted to
NICU respectively with no significant differences. Birth asphyxia was the main indication for
NICU admission in 32 (44.4%) of adult aged mothers and 18 (36.8%) of AAMs (table 6).
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Table 6: Neonatal characteristics of advanced and adult age mothers at the public hospitals of
Addis Ababa City, Ethiopia, (n=691).

Characteristics

Maternal age

Advanced Adult Total (n=691)
(n=231) (n=460)
Variables Category Frequency Frequency Frequency X,
(%) (%) (%) P-value
GA at delivery 28"0%_36 *09aYS \yeeks 71 (30.7) 78 (17.0) 149 (21.6) X?, =19.5
3770941709 \eeks 151 (65.4) 345 (75.0) 496 (71.7) P=0.001
>42 weeks 9 (3.9 37 (8.0) 46 (6.7)
Sex of the newborn Female 118 (51.1) 237 (51.5) 355 (51.4) X?,=0.01
Male 113 (48.9) 223 (48.5) 336 (48.6) P=0.913
Newborn outcome Alive 204 (88.3) 440 (95.7) 644 (93.2) X? =131
Dead 27 (11.7) 20 (4.3) 47 (6.8) P=0.000
Type | Still birth Yes 14 (6.0) 8 (1.7) 22 (3.2) X%, =9.3
of No 217 (94.0) 452 (98.3) 669 (96.8) P=0.002
death | Immediate Yes 13 (5.6) 12 (2.6) 25 (3.6) X2, =4.0
neonatal death | No 218 (94.4) 448 (97.4) 666 (96.4) P=0.045
Cause of immediate Prematurity 6 (46.2) 4 (33.3) 10 (40.0) X%, =0.5
neonatal death (n=25) Asphyxia 4 (30.8) 4 (33.3) 8 (32.0) P=0.905
Congenital malformation | 1 (7.7) 1(8.3) 2(8.0)
Unknown 2 (15.4) 3 (25.0) 5 (20.0)
Birth weight of the <2500gm (LBW) 63 (27.3) 90 (19.6) 153 (22.1) X%, =13.3
baby 2500-4000gm (normal) 145 (62.7) 347 (75.4) 492 (71.2) P=0001
>4000gm (macrosomia) 23 (10.0) 23 (5.0) 46 (6.7)
Newborn to gestational | SGA 38 (16.4) 54 (11.7) 92 (13.3) X?,=10.0
age AGA 170 (73.7) 384 (83.3) 553 (80.0) P=0.007
LGA 23 (9.9) 23 (5.0) 46 (6.7)
1% minuet APGAR <7 64 (27.7) 72 (15.7) 136 (19.7) X% =141
score >7 167 (72.3) 388 (84.3) 555 (80.3) P=0.001
5™ minute APGAR <7 42 (18.2) 45 (9.8) 87 (12.6) X%, =9.8
score >7 189 (81.8) 415 (90.2) 604 (87.4) P=0.002
Congenital Yes 9(3.9) 6 (1.3) 15 (2.2) X%, =4.9
malformation No 222 (96.1) 454 (98.7) 676 (97.8) P=0.027
Types of congenital Spinal bifida 5 (55.6) 3 (50.0) 8 (53.3) X?, =0.2
malformation (n=15) Anencephaly 2(22.2) 2(33.3) 4 (26.7) P=0.886
Hydrocephalus 2(22.2) 1(16.7) 3(20.0)
IUGR Yes 6 (2.6) 7(1.5) 13 (1.9) X2, =0.9
No 225 (97.4) 453 (98.5) 678 (98.1) P=0.326
Neonatal jaundice Yes 12 (5.2) 16 (3.5) 28 (4.1) X% =11
No 219 (94.8) 444 (96.5) 663 (95.1) P=0.281
Neonate admitted to Yes 49 (21.2) 72 (15.7) 121 (17.5) X?, =33
NICU No 182 (78.8) 388 (84.3) 570 (82.5) P=0.070
Reason of NICU Prematurity 7 (14.3) 10 (13.9) 17 (14.0) X% =21
admission (n=121) LBW 5(10.2) 6 (8.2) 11 (9.1) P=0.989
Asphyxia 18 (36.8) 32 (44.4) 50 (41.3)
Infection 2(4.1) 4 (5.6) 6 (5.0)
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Congenital malformation | 2 (4.1) 1(1.4) 3(2.5)

Jaundice 1(2.0) 1(1.4) 2(1.7)

Hypoglycemia 6 (12.2) 7(9.7) 13 (10.6)

Hypothermia 2(4.1) 4 (5.6) 6 (5.0

IUGR 3(6.1) 3(4.2) 6 (5.0)

Unable to breast feed 3(6.1) 4 (5.6) 7 (5.8)
General neonatal Unfavorable 119 (51.5) 185 (40.2) 304 (44.0) X?,=8.0
outcome Favorable 112 (48.5) 275 (59.8) 387 (56.0) P=0.005

5.6. Adverse neonatal outcomes
The adverse neonatal scale reliability analysis results of Cronbach’s alpha in this study was equal
to 0.773. This scale consisted of 13 items and demonstrated acceptable internal consistency
(figure 3). The finding of the study showed that, 119 (51.5%) (95% CI =44.7-57.9) of AAMs had
at least one ANOs, while it was 185 (40.2%) (95% CI1=35.7-44.6) among adult aged mothers.
Meanwhile, the overall ANOs was 44.0% (n=304) (95% CI = 40.2-47.6). The ANOs was higher
among AAMs than adult aged mothers, with a point estimate mean difference (PEMD) of 11.3%
(95% CI = 0.035-0.191) at a P- value of 0.05. The independent t-test showed that, there were a
statistical significant PEMD differences between maternal ages across the 9 neonatal outcomes at
P-value of <0.05. Notably, AAMs were had more common preterm birth with a PEMD of
13.8% (95% CI = 0.073-0.202) at a P-value of <0.001 than adult aged mothers. Likewise, the
newborn babies of AAMs group were more likely had low 1% and 5™ minutes Apgar score at a
PEMD of 12.0% (95%, Cl = 0.058-0.183), and 8.4% (95%, CI = 0.032-0.136) respectively
relative to adult aged mothers. Significantly, the new babies of AAMs were had LBW and LGA
at a PEMD of 7.7% (95%, CI = 0.011-0.143) and 4.9% (95%, CI = 0.01-0.088) respectively than
adult aged mothers. The proportion of stillbirth and immediate neonatal death were significantly
more common among AAMs at a PEMD of 4.3% (95%, Cl = 0.015-0.071), and 3.0% (95%, CI
= 0.001-0.059) respectively than adult aged mothers. Congenital malformation were significantly
more common among AAMs at a PEMD of 2.6% (95%, Cl= 0.003-0.04) than adult aged
mothers. On the other hand, post-term birth were significantly more common among adult aged
mothers at a PEMD of 4.1% (95%, Cl= 0.002-0.080) compared to AAMs. However, the
independent t-test showed that there were no significance PEMD in SGA, NICU admission,

IUGR, and jaundice among AAMs and adult aged mothers (table 7).
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Table 7: Adverse neonatal outcomes and independent sample proportion test results among
advanced and adult age mothers at the public hospitals of Addis Ababa City, Ethiopia, (h= 460
adult & advanced =231).

Characteristics

Maternal age Frequency | Propo | Proportion P-value | [95% CI of
rtion difference difference]
Variables | Category
Unfavorable neonatal outcome Advanced 35" 119 0.515 | 0.113 0.005 [0.035-0.191]
Adult (20-24) 185 0.402
Adverse Preterm birth Advanced 35" 71 0.307 | 0.138 <0.001 | [0.073-0.202]
neonatal Adult (20-24) 78 0.169
outcomes | Post-term birth Advanced 35" 9 0.039
Adult (20-24) 37 0.080 | 0.041 0.039 [0.002-0.080]
Low 1% minute Advanced 35" 64 0.277 | 0.120 0.001 [0.058-0.183]
APGAR score Adult (20-24) 72 0.157
Low 5™ minutes Advanced 35" 42 0.182 | 0.084 0.002 [0.032-0.136]
APGAR score Adult (20-24) 45 0.098
LBW Advanced 35" 63 0.273 | 0.077 0.021 [0.011-0.143]
Adult (20-24) 90 0.196
SGA Advanced 35" 38 0.164 | 0.047 0.086 [0.009-0.103]
Adult (20-24) 55 0.117
LGA Advanced 35" 23 0.099 | 0.049 0.014 [0.010-0.088]
Adult (20-24) 23 0.050
Still birth Advanced 35" 14 0.060 | 0.043 0.002 [0.015-0.071]
Adult (20-24) 8 0.017
immediate neonatal | Advanced 35" 13 0.056 | 0.030 0.045 [0.001-0.059]
death Adult (20-24) 12 0.026
NICU admission Advanced 35" 49 0.212 | 0.055 0.070 [0.008-0.118]
Adult (20-24) 72 0.157
IUGR Advanced 35" 6 0.026 | 0.011 0.327 [0.012-0.034]
Adult (20-24) 7 0.015
Congenital Advanced 35" 9 0.039 | 0.026 0.027 [0.003-0.049]
malformation Adult (20-24) 6 0.013
Jaundice Advanced 35" 12 0.052 | 0.017 0.281 [0.016-0.050]
Adult (20-24) 16 0.035
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Figure 3: Adverse neonatal outcomes among advanced and adult age mothers at the public
hospitals of Addis Ababa City, Ethiopia, [n= 691, (460 adult & 232 advanced)].

5.7. Factors associated with adverse neonatal outcomes
Logistic regression was run for the overall ANOs and for each adverse outcome separately by
regressing the dependant variable with maternal age, socio demographic factors, lifestyle and
medical history-related factors, antepartum and intrapartum obstetrics factors. In each bivariate
analysis, variables that have association at a P-value of <0.20 were entered into a multivariable
analysis, and in each multivariable analysis those variables with 95% of CI and a P-value of <
0.05 were considered as statistically significant with the overall ANOs and with each adverse

outcome.

After regressing the overall ANOs with maternal age and other independent variables; AAMs

were 1.51 times more likely had unfavorable neonatal outcomes relative to adult aged mothers
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[AOR=1.51, 95%, CI=1.02-2.25] (table 8). In addition to the maternal age, ANOs were higher
among mothers who have chronic medical problems, MUAC <23cm, negative maternal Rh
status, short inter-pregnancy interval, not taking IFAS, had complication during pregnancy, gave
childbirth by C/S and drinking alcohol at a P-value of <0.05 than their counterparts (table S1).
Among AAMs; the chance of their baby to have ANOs were higher in case of having no formal
education, drinking alcohol, short inter-pregnancy interval, PROM, and giving childbirth by
emergency C/S at a P-value of <0.05 (table S2). On the other hand, among adult aged mothers
the probability of their baby to have ANOs were higher in those who had average family
monthly income of less than 5220 Ethiopian birr, have chronic medical problems, negative
maternal Rh status, short inter-pregnancy interval, PROM, pre- eclampsia during pregnancy,

induced labor, gave childbirth by elective and emergency C/S at a P- value of <0.05 (table S3).

Likewise, each ANO were regressed with maternal age and other independent variables; AAMs
were 1.84 times more likely to give preterm birth than adult aged mothers [AOR =1.84, 95%
CI=1.18-2.85]. The likelihoods of having LGA baby were 2.68 times higher among AAMSs
compared to adult aged mothers [AOR =2.68, 95% CI=1.31-5.49]. AAMs were 3.35 times more
likely to encounter stillbirth relative to adult aged mothers [AOR =3.35, 95% CI=1.27-.8.82]. On
the other hand, the chance of having post-term birth were 75% less likely among AAMs than
adult aged mothers (AOR=0.25, 95% CI=1.08-.083]. However, low fifth minute Apgar score,
LBW, SGA, immediate neonatal death, NICU admission and congenital malformation were not
significantly associated with maternal age in multivariable analysis (table 8, and additional
tables: table S4, table S5, table S6, table S7, table S8, table S9, table S10, table S11, table S12,
and table S13). Logistic regression was not run for IUGR and neonatal jaundice because their P-
value in bivariate analysis was >0.20.

Table 8: Bivariate and multivariate analyses of adverse neonatal outcomes among advanced and

adult aged mothers at the public hospitals of Addis Ababa City, Ethiopia, [n=691, (n= 460 adult
& advanced =231)].

General neonatal outcome!

Age group Unfavorable | Favorable COR (95% CI) AOR (95% CI) P-value
>35 years 119 112 1.58 (1.15-2.17) 1.51 (1.02-2.25) | 0.039*
20-34 years 185 275 1 1

Preterm birth?

Age group Yes No COR (95% ClI) AOR (95% CI) P-value
>35 years 71 160 2.17 (1.50-3.15) 1.84 (1.18-2.85) | 0.007*
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20-34 years | 78 | 382 |1 1

Post-term birth®

Age group Yes No COR (95% ClI) AOR (95% CI) P-value
>35 years 9 222 0.46 (0.22-0.98) 0.25(1.08-0.83) | 0.024*
20-34 years 37 423 1

Low fifth minute Apgar score*

Age group Yes No COR (95% ClI) AOR (95% CI) P-value
>35 years 42 189 2.05 (1.30-3.23) 1.40 (0.81-2.43) | 0.230
20-34 years 45 415 1 1

LBW®

Age group Yes No COR (95% CI) AOR (95% CI) P-value
>35 years 63 168 1.54 (1.06-2.23) 1.26 (0.80-2.01) | 0.320
20-34 years 90 370 1 1

SGA®

Age group Yes No COR (95% CI) AOR (95% CI) P-value
>35 years 38 193 1.48 (0.94-2.32) 1.18 (0.71-1.95) | 0.526
20-34 years 54 406 1 1

LGA'

Age group Yes No COR (95% CI) AOR (95% CI) P-value
>35 years 23 208 2.10 (1.15-3.83) 2.68 (1.31-5.49) | 0.007*
20-34 years 23 437 1 1

Stillbirth®

Age group Yes No COR (95% CI) AOR (95% CI) P-value
>35 years 14 217 3.64 (1.51-8.82) 3.35(1.27-8.82) | 0.014*
20-34 years 8 452 1 1

immediate neonatal death’

Age group Yes No COR (95% CI) AOR (95% CI) P-value
>35 years 13 218 2.23 (1.01-4.96) 1.06 (0.33-3.36) | 0.920
20-34 years 12 448 1 1

NICU admitted™

Age group Yes No COR (95% CI) AOR (95% CI) P-value
>35 years 49 182 1.45(0.972.17) 1.07 (0.61-1.89) | 0.803
20-34 years 72 388 1 1

Congenital malformation™

Age group Yes No COR (95% CI) AOR (95% CI) P-value
>35 years 9 222 3.07 (1.08-8.73) 2.34 (0.72-7.61) | 0.156
20-34 years 6 454 1 1

*significant at a P-value of <0.05.

The dependant variable was regressed with maternal age, residency, maternal educational level, maternal
occupation, alcohol drinking, chronic medical problems, MUAC, maternal RH status, HIV status, Hb
level, gravidity, birth interval, BOH, status of pregnancy, GA at first ANC contact, number of ANC
contact, TT vaccination, IFAS, complication during pregnancy, onset of labor, mode of delivery, and
complication during labor and delivery. Hosmer and Lemeshow test P-value =0.139

*The dependant variable was regressed with maternal age, residency, maternal educational level, average
monthly household, alcohol drinking, chronic medical problems, MUAC, maternal RH status, HIV status,
Hb level, gravidity, birth interval, BOH, status of pregnancy, TT vaccination, IFAS, and complication
during pregnancy. Hosmer and Lemeshow test P-value =0.319




The dependant variable was regressed with maternal age, chronic medical problem, gravidity, GDM and
LGA. Hosmer and Lemeshow test P-value =0.430

*The dependant variable was regressed with maternal age, residency, maternal educational level, average
monthly household, alcohol drinking, chronic medical problems, MUAC, maternal RH status, Hb level,
gravidity, BOH, status of pregnancy, TT vaccination, IFAS, complication during pregnancy, GA at
delivery, fetal presentation, complication during labor and delivery, and birth weight. Hosmer and
Lemeshow test P-value =0.360

>The dependant variable was regressed with maternal age, residency, maternal educational level, average
monthly household, alcohol drinking, chronic medical problems, MUAC, maternal RH status, HIV status,
Hb level, birth interval, BOH, status of pregnancy, GA at first ANC contact, number of ANC contact, TT
vaccination, IFAS, and complication during pregnancy. Hosmer and Lemeshow test P-value =0.798

®The dependant variable was regressed with maternal age, residency, average monthly household, alcohol
drinking, chronic medical problems, MUAC, maternal RH status, HIV status, Hb level, birth interval,
BOH, status of pregnancy, GA at first ANC contact, number of ANC contact, TT vaccination, IFAS, and
complication during pregnancy. Hosmer and Lemeshow test P-value =0.267

"The dependant variable was regressed with maternal age, maternal educational level, gravidity, GDM
and post-term pregnancy. Hosmer and Lemeshow test P-value =0.756

¥The dependant variable was regressed with maternal age, residency, alcohol drinking, chronic medical
problems, maternal RH status, Hb level, BOH, status of pregnancy, TT vaccination, IFAS, and
complication during pregnancy. Hosmer and Lemeshow test P-value =0.381

The dependant variable was regressed with maternal age, alcohol drinking, chronic medical problems,
MUAC, gravidity, TT vaccination, IFAS, complication during pregnancy, preterm birth, complication
during labor and delivery and SGA. Hosmer and Lemeshow test P-value =0.835

“The dependant variable was regressed with maternal age, residency, chronic medical problems, MUAC,
maternal RH status, HIV status, Hb level, birth interval, BOH, TT vaccination, complication during
pregnancy, GA at delivery, fetal presentation, mode of delivery, complication during labor and delivery,
and birth weight. Hosmer and Lemeshow test P-value =0.121

"The dependant variable was regressed with maternal age, residency, alcohol drinking, chronic medical
problem, maternal Rh status, Hb level, TT vaccination, and IFAS. Hosmer and Lemeshow test P-value
=0.289
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6. DISCUSSION

The prevalence of ANOs was 51.5% (95% CI =44.7-57.9) among AAMs, while it was 40.2%
(95% CI1=35.7-44.6) among adult aged mothers. Meanwhile, the overall ANOs was 44.0% (95%
Cl = 40.2-47.6). This study finding was higher than studies conducted in Awi zone public
hospitals where the ANOs was 19.4% (29.1% vs 14.5% among AAMs and adult aged mothers
respectively) (8), Jimma it was 40.5% among AAMs and 29.4% among adult-aged mothers (55).
The higher prevalence of ANOs in this study can be reflects the difference in the study sitting, as
this study was solely conducted in the public hospitals where most complicated pregnancies are
managed. Studies showed that in addition to the maternal age, the risk of developing ANOs were

increased in case of complicated pregnancy (50, 99).

In this study, ANOs among AAMs where lower compared to a study conducted in Dessie
Referral Hospital 74.7%, whereas the prevalence of ANOs among adult aged mothers higher in
this study compared to the study conducted in Dessie Referral Hospital, which was 25.3% (30).
This discrepancy could be due to the differences in a ratio of exposed to the unexposed group
sample size, where they used 1:1 ratio, whereas the sample size of this study was calculated by
assuming 1:2 ratio. However, it is higher than a study conducted in Denmark where 10.8% vs
5.4% among advanced and adult-aged mothers respectively (57). It is also higher than studies
conducted in Taiwan and Japan (59, 60). This could be due to the differences in the socio-
economic status, and access to quality of health care services between in this study area and the
aforementioned study countries. Literature indicated that the maternal nutritional status, level of

income and educational level affects the pregnancy outcomes (100, 101).

The independent t-test showed that the overall ANOs was higher among AAMs than adult aged
mothers, with a PEMD of 11.3% [95% (CI=0.035-0.191), p = 0.005]. It was also remained
significantly associated with the maternal age after regressing with other variables, and found
that babies born from AAMs were 1.51 times more likely had unfavorable outcomes compared
to adult aged mothers. This finding is in harmonious with studies conducted in Awi zone public
hospitals (8), Hawassa governmental health institutions (102), Debre Tabor town (103),
Developing countries birth registry (104), Sweden (105), United Kingdom (106), and Poland
(107). It also supported by other studies findings, which indicated that AMA significantly

increased the risk of ANOs compared with adult age (12, 20, 49, 58). This could be due to the
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reason that advanced age is one of the non- modifiable risk factors for different ANOs as seen in
this study and other studies (8, 108). It could be also related to ageing process alone or the
increased risk of obstetrical complications during pregnancy in AAMs (106, 109, 110). Another
study also found an increasing maternal age without a clear cutoff as an independent and
substantial risk factor for ANOs (36).

At the same time, the unfavorable neonatal outcomes were also significantly associated with
other factors like: chronic medical problems, alcohol drinking during pregnancy, MUAC less
than 23 cm, maternal Rh negative status, having short inter-pregnancy interval, not taking IFAS,
presence of complication during pregnancy, and giving childbirth by C/S (table S1). Similar
finding was reported in a study conducted in Awi zone public hospitals indicated that beside the
maternal age, the likelihood of ANOs were higher among mothers with short inter-pregnancy

interval and had complication during pregnancy (8).

On the other hand the separate analysis showed that, among AAMs the chance of their baby to
have ANOs were higher in case of having no formal education, drinking alcohol, short inter-
pregnancy interval, PROM, and giving childbirth by emergency C/S at a P-value of <0.05 (table
S2). Likewise, among adult aged mothers the probability of their baby to have ANOs were
higher in those who had average family monthly income of less than 5220 Ethiopian birr, have
chronic medical problems, negative maternal Rh status, short inter-pregnancy interval, PROM,
pre- eclampsia during pregnancy, induced labor, gave childbirth by elective and emergency C/S
at a P- value of <0.05 (table S3). This showed that the risk of ANOs is not only depends on the
maternal age, it also affected by the others maternal socio-demographic, medical and obstetrical

85), United States of America, China, Bangladesh, and Turkey (70-74).

According to the independent t-test findings, out of the thirteen ANOs there were a statistical
significant PEMD between maternal ages across the nine ANOs at P-value of <0.05. Among
them ten of the ANOs were fulfill the assumption for logistic regression and then each of them
were regressed with maternal age and other factors separately. After regression of each ANOs
with maternal age and other independent variables; only preterm birth, LGA, still birth and post

term birth were showed significant association with maternal age.
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Based on this, babies born form AAMs were more likely born premature with a PEMD of 13.8%
(95% CI1 = 0.073-0.202, p = <0.001). The chance of preterm birth were remained significantly
associated with maternal age after regressing with other variables and showed that AAMs were
1.84 times more likely had the chance of giving preterm birth relative to adult aged mothers. This
finding is in line with studies conducted in Ayder Comprehensive Specialized Hospital (28),
Dessie Referral Hospital (30), and Debre Markos Referral Hospital (29). It is also in agreement
with studies done in South Africa (5), India (51, 61), Saudi Arabia (25), United Kingdom (111),
Italy (26), Spain (62), Finland (112), and Australia (37). A The other possible reason can be that
the risk of developing medical and obstetrical complications could be increased when the age of
the mothers increase, thus co-morbidities increased the risk of early labor induction or pregnancy
termination (109, 113) Additionally, beside the maternal age premature birth also significantly
associated with average household monthly income less than 5220 Ethiopian birr, alcohol
drinking, MUAC less than 23 cm, negative maternal Rh status, not taking IFAS, and presence of
at least one complication during pregnancy (table S4). It is evidenced that other maternal

characteristics and different obstetric complications were also associated with different ANOs

(50).

On the contrary, post-term birth were significantly more common among adult aged mothers at a
PEMD of 4.1% [95%, (Cl= 0.002-0.080), p = 0.039] compared to AAMs. It is also remained
significantly associated with maternal age after regressing with other variables, and found that
babies born from AAMs were had 75% less likely chance of becomes post term compared to
babies born from adult aged mothers. It is consistent with another study findings which showed
that AMA were less likely associated with post-term birth (114). Beside the maternal age, post-
mature delivery also significantly associated with multigravida, GDM, and being LGA (table
S5). Babies born from AAMs were had low 5™ minutes Apgar score at a PEMD of 8.4% [95%,
(Cl =0.032-0.136), p = 0.002] than adult aged mothers. Similarly, findings were reported form
studies conducted in Ayder Comprehensive Specialized Hospital (28), and Dessie Referral
Hospital (30). However, when regressed with other variables it is not associated with maternal
age. Instead it becomes significantly associated with GA at delivery, complication during labor
and delivery, LBW at delivery and alcohol drinking during pregnancy (table S6). It is supported
by another study finding, which showed that low fifth minute Apgar score associated with other

maternal socio-demographic and obstetric characteristics (93).
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This study found that some of the babies born from AAMs were had LBW at a PEMD of 7.7%
[95%, (CI = 0.011-0.143), p = 0.021]. This finding is supported by the studies done in Ethiopia:
Ayder Comprehensive Specialized Hospital (28), Debre Markos Referral Hospital (29), and
Dessie Referral Hospital (30), South Africa (5), developed countries (53, 112), and India (51, 61).
When it regressed with other variables, the LBW were more likely common in mothers with
MUAC <23 cm, alcohol drinking during pregnancy, negative maternal Rh status, Hb level
<11g/dl, having BOH, starting ANC contact after 16 weeks of GA, not taking IFAS and having
complication during pregnancy (table S7). There are supporting studies conducted in Ethiopia
(33, 34, 77-82), India and Afghanistan (86, 87). Furthermore, some of the AAMs babies were
LGA with a PEMD of 4.9% [95%, (CI = 0.01-0.088), p= 0.014] relative to adult aged mothers. It
found that AAMs babies were 2.68 times more probable their baby becomes LGA or
macrosomia compared to adult aged mothers. This finding is consistent with a study conducted
in Brazilian births (115). Similar finding also reported form the studies conducted in United
Kingdom and Finland (2, 63, 64). Likewise LGA becomes higher among babies born from
mothers who had no formal education, developed GDM, and gave post-term birth (table S9). It is
evidenced that women with post-term pregnancy had a higher risk of delivering a macrocosmic

baby (114).

Moreover, the proportion of stillbirth were significantly more common among AAMs at a PEMD
of 4.3% [95%, (CI = 0.015-0.071), p = 0.002]. AAMs were 3.35 times more likely to encounter
still birth relative to adult aged mothers [AOR =3.35, 95% CI=1.27-.8.82]. This result is in line
with studies done in Ayder Comprehensive Specialized Hospital (28), Dessie Referral Hospital
(30), and Debre Markos Referral Hospital (29). It is also consistent with studies done in South
Africa (5), and India (51, 61). In addition to the maternal age the stillbirth rate were higher in
case of negative maternal Rh status, drinking alcohol during pregnancy, and not taking IAFS
(table S10). There were a 3.0% [95%, (CI = 0.001-0.059), p = 0.045] significant PEMD on the
chance of the AAMs baby to die within twenty four hours of delivery compared to adult aged
mothers baby. This might be attributed to the higher labor and delivery complications for AAMs
relative to the adult aged mothers. For instance, in this study complication during labor and
delivery were 62.3% vs 54.1% among the AAMs and adult aged mothers respectively. It is
supported from studies done in India indicated that the risk of neonatal mortality were higher

among pregnancies of AMA (51, 61). On the other hand, when it was regressed with other
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variables, it becomes more common in mothers who are not vaccinated with TT, gave preterm
birth, and whose babies are SGA (table S11). Study indicated that not getting TT vaccination

during pregnancy associated with increased risk of neonatal deaths (116).

Moreover, congenital malformation were significantly more common among AAMs at a PEMD
of 2.6% [95%, (Cl= 0.003-0.04), p = 0.027] than adult aged mothers. It is supported by studies
conducted in South Korea (117), Saudi Arabia (25), and Italy (26) found that congenital
malformation among AMA were higher than adult-aged mothers. This might be attributed to the
chromosomal abnormalities, which increases the risk of congenital malformation as age
advanced and due to other environmental factors (51). However, congenital malformation were
not statistically associate with maternal age when regressed with other factors. It becomes more
common in mothers who are reside in rural area, drinking alcohol and not taking IFAS (table
S13).

On the other hand, in this study the independent t-test showed that there were no significance
PEMD in SGA among AAMs and adult aged mothers. This finding is in contrary with studies
conducted in Turkey (27), and London found that AMA was associated with increased risk of
SGA (63). On the other hand, SGA becomes more common among mothers with MUAC less
than 23 cm, HIV positive, BOH, not taking IFAS, and having complication during pregnancy
(table S8). This study also indicated that there were no significant differences in neonatal
jaundice among the AMA and adult aged mother babies, however it was in contrast to the study
findings from Saudi Arabia showed that the rate of neonatal jaundice where higher mongo
AAMs (25). Furthermore, in this study there were no significance differences on NICU
admission and IUGR in both group. It is in contrary with studies conducted in India indicated
that the rate of NICU admission and IUGR were higher among AAMs (51, 61). This differences
could be due to the difference in the study sitting and socio-economic status of the study
participants. In overall the NICU admission rate were higher among mothers who had MUAC
less than 23 cm, babies born premature and post-term, delivered by elective and emergency C/S,
whose mothers had labor and delivery complications, being LBW and macrocosmic babies (table
S12).
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7. LIMITATIONS

This study was assessed only the immediate and the first 24 hours neonatal outcomes, because of
this it miss to assess the status of the neonate in the later neonatal periods. Another limitation of
this study was exclusion of women who gave childbirth in health center and private health
facility. It was conducted at health facility level, so that the outcomes of home delivered
neonates were not evaluated. Additionally, some reproductive variables might be subjected to
recall bias, for example mothers were asked to recall the GA of starting ANC and number of
ANC contact, TT vaccination and the duration of IFAS. Thus, could lead to over or

underestimating.
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8. CONCLUSIONS

In this study area, the proportion of ANOs were higher among AAMs compared to adult aged
mothers. Preterm birth, large for gestational age and stillbirth were positively, while post-term
birth negatively associated with ANOs among AMA group. Moreover, LBW, low fifth minute
Apgar score, immediate neonatal death, and congenital malformation where higher among
AAMs with a significant PEMD than adult aged mothers. On the other hand, regarding to SGA,
NICU admission, IUGR, and jaundice there were no significant differences among the advanced

and adult aged mothers.

Beside the maternal age, the ANOs were significantly associated with other maternal socio-
demographic, medical history-related factors, antepartum and intrapartum obstetrics factors.
Those other factors which increase the rate of ANOs were rural residency, having no formal
education, average family monthly income of less than 5220 Ethiopian birr, chronic medical
problems, MUAC <23 cm, multigravidas, short inter-pregnancy interval, BOH, negative
maternal Rh status, drinking alcohol, Hb level <11g/dl, positive HIV status, not taking IFAS, GA
at first ANC contact, not vaccinated with TT, had complication during pregnancy (like: PROM,
preeclampsia and GDM), induced labor, gave birth by elective or eminency CS, and had

complication during labor and delivery.
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9. RECOMMENDATIONS
To Ethiopian Ministry of Health and Addis Ababa City Health Bureau

v

v

Strengthen strategies’ of provision of comprehensive maternal health care service for all
reproductive age women

Increasing access to FP services, which could help to short inter-pregnancy interval, and
pregnancy in advanced age

Increase the accessibility of health facility in order to early detect and manage pre-
existing medical problems and pregnancy complications

Should have to develop strategies’ and plan to encourage the couples to have their desired
numbers of children in their early adulthood periods. Thus could help to decrease the

ANOs in the general population

To Ethiopian Ministry of Education

v
v

Increasing access of education for all women
Should incorporating the advantage of having the desired numbers of children in the early

adulthood period in the curriculum

To health care providers

v

v

Should have to provide good maternal health care service, and give additional care for the
high risk pregnant mothers

Should have to give evidence-based counseling to couples to have the desired number
of children in the early adulthood period (20 -34 years).

Should have to provide health education to women or couples on the advantage of
having child in the early adulthood periods, and the associated risk of getting pregnant in
the advanced age.

Should have to encourage pregnant women or couples to start ANC contacts in order to
detect pregnancy complications early, which in turn helps to decrease ANOs

Should have to provide preventive care for all pregnant mothers like TT vaccination and
IFAS
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To researchers

v Finally, longitudinal study evaluating neonatal outcomes regardless of delivery sitting

and in the extended neonatal period is recommended.

Supplementary tables

Table S1: Bivariate and multivariate analyses of the general ANOs among advanced and adult
aged mothers in the public hospitals of Addis Ababa City, Ethiopia, [n=691, (n= 460 adult &

advanced =231)].

Independent Category Neonatal COR (95% CI) AOR (95% CI) P-value
variables outcome
Unfav | Favo
orable | rable

Maternal age >35 119 112 | 1.58 (1.15-2.17) 1.51 (1.02-2.25) 0.039*
20-34 185 275 |1 1

Residency Rural 49 47 1.39 (0.90-2.14) 0.93 (0.54-1.61) 0.801
Urban 255 340 |1 1

Maternal Had no formal education | 77 61 1.98 (1.26-3.11) 1.90 (0.97-3.72) 0.063

educational level | Primary education 79 104 | 1.19(0.78-1.81) 1.62 (0.87-3.01) 0.128
Secondary education 78 112 | 1.09 (0.72-1.66) 1.25(0.70-2.24) 0.448
Diploma and above 70 110 |1 1

Maternal Housewife 158 217 | 0.92 (0.60-1.40) 0.83 (0.51-1.33) 0.433

occupation Merchants 44 50 1.11 (0.64-1.92) 1.20 (0.64-2.23) 0.571
Others 19 9 2.66 (1.11-6.38) 1.87 (0.66-5.26) 0.238
Private employee 33 48 0.87 (0.49-1.54) 0.99 (0.52-1.87) 0.976
Government employee 50 63 1 1

Alcohol drinking | Yes 60 31 2.82 (1.78-4.49) 2.19 (1.29-3.71) 0.003*
No 244 356 1 1

Chronic medical | Yes 92 56 2.56 (1.76-3.73) 2.02 (1.31-3.10) 0.001*

problems No 212 331 |1 1

MUAC <23cm 108 85 1.96 (1.40-2.74) 1.58 (1.07-2.34) 0.021*
>23 cm 196 302 |1 1

Maternal Rh Negative 50 30 2.34 (1.45-3.79) 1.88 (1.09-3.23) 0.022*

status Positive 284 357 |1 1

HIV status Positive 18 13 1.81 (0.87-3.76) 1.46 (0.60-3.54) 0.406
Negative 286 372 |1 1

Hb level <11 g/dl 85 67 1.85(1.29-2.67) | 1.12(0.71-1.77) 0.611
>11 g/dl 219 320 |1 1

Gravidity Multigravida 204 278 | 0.80(0.58-1.11) 0.70 (0.04-12.29) 0.806
Primigravida 100 109 |1 1

Inter-pregnancy | <24 months 53 41 2.03 (1.29-3.20 1.98 ((1.19-3.31) 0.009*

interval >=24 months 151 237 1 1

BOH Yes 42 33 1.72 (1.06-2.79) 1.60 (0.91-2.80) 0.104
No 262 354 |1 1

Status of the Unplanned 82 83 1.40 (0.98-1.98) 1.18 (0.78-1.79) 0.433

pregnancy Planned 220 304 1 1

GA at first ANC | >16 weeks 210 235 | 1.44 (1.05-1.99) 1.20 (0.81-1.80) 0.366
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contact <16 weeks 94 152 1
Number of ANC | < 8 contact 236 265 | 1.60 (1.13-2.26) 1.44 (0.97-2.13) 0.068
contact >8 contacts 68 122 1 1
TT vaccinated No 37 19 2.68 (1.51-4.77) 1.43 (0.70-2.93) 0.327
Yes 267 368 1 1
IFAS No 60 23 3.89 (2.34-6.46) 2.86 (1.62-5.02) <0.001*
Yes 244 364 |1
Complication Yes 151 90 3.26 (2.35-4.51) 2.77 (1.92-4.00) <0.001*
during pregnancy | No 153 297 |1
Onset of labor Elective C/S 25 21 1.81 (0.99-3.33) 1.05 (0.48-2.28) 0.909
Induced 73 52 2.14 (1.44-3.18) 1.56 (0.98-2.48) 0.060
Spontaneous 206 314 1 1
Mode of delivery | C/S 92 76 1.78 (1.25-2.52) 2.07 (1.39-3.08) <0.001*
Vaginal 212 311 |1 1
Complication Yes 194 199 | 1.67 (1.23-2.27) 1.08 (0.73-1.59) 0.699
during labor and | No 110 189 |1 1
delivery
*significant at a P-value of <0.05. Hosmer and Lemeshow test P-value =0.139
Table S2: Bivariate and multivariate analyses of ANOs among advanced aged mothers in the
public hospitals of Addis Ababa City, Ethiopia, (n=231).
Independent Category Neonatal COR (95% CI) AOR (95% CI) P-value
variables outcome
Unfav | Favo
orable | rable
Residency Rural 21 5 4.59 (1.66-12.63) 0.98 (0.26-3.61) 0.973
Urban 98 105 |1 1
Maternal Had no formal education | 46 12 5.66 (2.44-13.14) 5.88 (2.09-16.52) <0.001*
educational level | Primary education 30 44 1.01 (0.49-2.07) 1.25(0.53-2.91) 0.612
Secondary education 22 25 1.30 (0.58-2.88) 1.34 (0.54-3.32) 0.524
Diploma and above 21 31 1 1
Average <5220 22 13 2.01 (0.82-4.95) 0.74 (0.21-2.68) 0.650
household 5221-13920 76 74 1.22 (0.63-2.37) 1.05 (0.45-2.43) 0.908
monthly income | >13920 21 25 1 1
Alcohol drinking | Yes 34 6 7.07 (2.83-17.62) 4.72 (1.65-13.50) 0.004*
No 85 106 |1 1
Chronic medical | Yes 48 29 1.93 (1.11-3.38) 0.89 (0.41-1.94) 0.778
problem No 71 83 1 1
MUAC <23cm 34 17 2.23 (1.16-4.29) 1.85 (0.82-4.17) 0.141
>23cm 85 95 1 1
Maternal Rh Negative 17 7 2.50 (0.99-6.28) 1.42 (0.45-4.53) 0.550
status Positive 102 105 |1 1
Hb level <11 g/dl 32 15 2.38 (1.21-4.69) 1.41 (0.52-3.81) 0.493
>11 g/dl 87 97 1 1
Inter-pregnancy | <24 months 24 10 2.53 (1.15-5.60) 4.26 (1.72-10.53) 0.002*
interval >=24 months 89 94 1 1
BOH Yes 27 14 2.05 (1.01-4.16) 1.39 (0.57-3.37) 0.466
No 92 98 1 1
Status of Unplanned 38 22 1.92 (1.05-3.51) 1.22 (0.59-2.56) 0.590
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pregnancy Planned 81 90 1 1
GA at first ANC | >16 weeks 86 70 1.56 (0.90-2.72) 1.31 (0.66-2.62) 0.438
contact <16 weeks 33 42 1 1
Number of ANC | < 8 contact 88 74 1.46 (0.83-2.570 1.04 (0.48-2.35) 0.926
contact >8 contacts 31 38 1 1
TT vaccinated No 16 5 2.32 (1.17-9.40) 2.38 (0.67-8.47) 0.180
Yes 103 107 |1 1
APH Yes 24 15 1.63 (0.81-3.30) 0.77 (0.32-1.87) 0.568
No 95 97 1 1
PROM Yes 38 12 3.91 (1.92-7.97) 4.36 (1.94-9.82) <0.001*
No 81 100 |1 1
Preeclampsia Yes 18 10 1.82 (0.80-4.13) 1.49 (0.53-4.17) 0.446
No 101 102 |1
Mode of delivery | Emergency C/S 26 17 1.33 (0.66-2.66) 2.35 (1.04-5.35) 0.041*
Elective C/S 10 10 0.87 (0.34-2.22) 1.92 (0.67-5.48) 0.225
Operative VD 6 18 0.29 (0.11-0.77) 0.46 (0.15-1.39) 0.171
SVD 77 67 1 1
Complication Yes 80 64 1.54 (0.90-2.63) 1.63 (0.80-3.30) 0.176
during laborand | No 39 48 1 1
delivery
*significant at a P-value of <0.05. Hosmer and Lemeshow test P-value =0.290
Table S3: Bivariate and multivariate analyses of ANOs among adult aged mothers in the public
hospitals of Addis Ababa City, Ethiopia, (n= 460].
Independent Category Neonatal COR (95% CI) AOR (95% CI) P-value
variables outcome
Unfav | Favo
orable | rable
Maternal Housewife 89 163 | 1.63 (0.89-2.99) 0.71 (0.38-1.33) 0.287
occupation Merchants 24 27 3.66 (1.51-8.89) 1.54 (0.67-3.56) 0.311
Others 16 8 1.29 (0.72-2.320 2.34 (0.75-7.30) 0.144
Private employee 24 34 1.36 (0.81-2.300 1.13 (0.51-2.51) 0.760
Government employee 32 43 1 1
Average <5220 57 50 2.41 (1.38-4.21) 2.98 (1.52-5.84) 0.001*
household 5221-13920 94 153 | 1.30(0.80-2.11) 1.56 (0.88-2.74) 0.125
monthly income | >13920 34 72 1 1
Alcohol drinking | Yes 26 25 1.63 (0.91-2.93) 0.94 (0.45-1.98) 0.880
No 159 250 |1
Chronic medical | Yes 44 27 2.87 (1.70-4.83) 4.16 (2.24-7.72) <0.001*
problem No 141 248 |1 1
MUAC <23cm 74 68 2.03 (1.36-3.03) 1.47 (0.92-2.34) 0.107
>23 cm 111 207 1 1
Maternal Rh Negative 33 23 2.38 (1.35-4.20) 2.42 (1.25-4.67) 0.009*
status Positive 152 252 1 1
HIV status Positive 10 8 1.91 (0.74-4.93) 1.49 (0.46-4.86) 0.510
Negative 175 267 |1 1
Hb level <11 g/dl 53 52 1.72 (1.11-2.67) 1.09 (0.64-1.86) 0.758
>11 g/dI 132 223 |1 1
Gravidity Grand multigravida 11 13 0.91 (0.39-2.13) 0.80 (0.03-22.43) 0.896
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Multigravida 80 161 | 0.53(0.36-0.79) 0.69 (0.03-16.43) 0.818
Primigravida 94 101 |1 1
Inter-pregnancy | <24 months 29 31 2.16 (1.20-3.88) 2.04 (1.04-4.01) 0.039*
interval >24 months 62 143 1 1
GA at first ANC | >16 weeks 124 165 | 1.36(0.92-2.01) 1.07 (0.65-1.77) 0.787
contact <16 weeks 61 110 1 1
Number of ANC | <8 contact 148 191 | 1.76 (1.13-2.74) 1.59 (0.95-2.67) 0.080
contact >8 contacts 37 84 1 1
TT vaccinated No 21 14 2.39 (1.18-4.83) 1.36 (0.56-3.32) 0.496
Yes 164 261 |1 1
IFAS Yes 33 19 2.92 (1.61-5.32) 1.82 (0.87-3.78) 0.109
No 152 256 |1 1
PROM Yes 22 22 1.55 (0.83-2.89) 2.19 (1.02-4.70) 0.043*
No 163 253 |1 1
Preeclampsia Yes 19 8 3.82(1.63-8.92) 6.33 (2.38-16.83) <0.001*
No 166 267 |1 1
Onset of labor Elective C/S 15 11 2.53 (1.13-5.68) 3.10 (1.23-7.80) 0.016*
Induced 45 32 2.61 (1.58-4.31) 2.45 (1.30-4.62) 0.006*
Spontaneous 125 232 1 1
Mode of delivery | Emergency C/S 41 38 1.85(1.12-3.05) 2.04 (1.08-3.82) 0.027*
Elective C/S 15 11 2.34 (1.04-5.27) - -
Operative VD 16 32 0.86 (0.45-1.63) 0.54 (0.25-1.19) 0.126
SVD 113 194 |1 1
Fetal presentation | Malpresentation 18 10 2.86 (1.29-6.34) 2.01 (0.79-5.07) 0.141
Vertex 167 265 1 1
Complication Yes 11 35 1.66 (1.14-2.43) 0.77 (0.45-1.31) 0.333
during laborand | No 71 140 |1 1
delivery
*significant at a P-value of <0.05. Hosmer and Lemeshow test P-value =0.754
Table S4: Bivariate and multivariate analyses of preterm birth among advanced and adult aged
mothers in the public hospitals of Addis Ababa City, Ethiopia, [n=691, (n= 460 adult &
advanced =231)].
Independent Category Preterm COR (95% CI) AOR (95% CI) P-value
variables birth
Yes No
Maternal age >35 71 160 | 2.17 (1.50-3.15) 1.84 (1.18-2.85) 0.007*
20-34 78 382 |1 1
Residency Rural 21 69 1.51 (0.93-2.47) 0.88 (0.49-1.60) 0.686
Urban 122 473 |1 1
Maternal Had no formal education | 40 98 2.12 (1.24-3.65) 0.91 (0.45-1.84) 0.795
educational level | Primary education 42 141 | 1.55(0.92-2.62) 1.15 (0.64-2.07) 0.648
Secondary education 38 152 | 1.30(0.76-2.22) 1.05 (0.58-1.89) 0.874
Diploma and above 29 151 |1 1
Average <5220 39 103 | 2.12(1.19-3.78) 1.92 (1.02-3.59) 0.042*
household 5221-13920 87 310 | 1.57 (0.95-2.60) 1.38 (0.81-2.34) 0.240
monthly income | >13920 23 129 1 1
Alcohol drinking | Yes 38 53 3.16 (1.98-5.03) 2.34 (1.39-3.94) 0.001*
No 111 489 1 1
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Chronic medical | Yes 41 107 | 1.64 (1.02-2.34) 0.79 (0.47-1.32) 0.363
problem No 108 (435 |1 1
MUAC <23cm 57 136 | 1.85(126-2.71) 1.66 (1.07-2.58) 0.023*
>23cm 92 406 |1 1
Maternal Rh Negative 34 46 3.19 (1.96-5.19) 2.74 (1.61-4.68) <0.001*
status Positive 115 (496 |1 1
HIV status Positive 12 19 2.41 (1.14-5.09) 2.04 (0.90-4.65) 0.089
Negative 137 523 1 1
Hb level <11 g/dl 44 108 | 1.68 (1.12-2.54) 1.06 (0.63-1.79) 0.824
>11 g/dl 109 | 434
Gravidity Grand multigravida 54 96 2.80 (1.71-4.58) 1.45 (0.03-69.76) 0.850
Multigravida 60 272 | 1.10(0.69-1.73) 0.99 (0.02-45.77) 0.997
Primigravida 35 174 |1 1
Inter-pregnancy | <24 months 30 64 1.70 (1.03-2.78) 1.67 (0.96-2.91) 0.068
interval >=24 months 84 304 1 1
BOH Yes 25 50 1.98 (1.18-3.33) 1.43 (0.78-2.61) 0.242
No 124 492 |1 1
Status of Unplanned 47 120 | 1.62 (1.09-2.42) 1.36 (0.86-2.15) 0.186
pregnancy Planned 102 | 422 1 1
TT vaccinated No 20 36 2.18 (1.22-3.89) 1.23 (0.58-2.60) 0.593
Yes 129 |506 |1 1
IFAS No 35 48 3.16 (1.95-5.11) 2.36 (1.37-4.08) 0.002*
Yes 114 | 494 |1 1
Complication Yes 76 165 | 2.38 (1.64-3.44) 1.76 (1.17-2.64) <0.001*
during pregnancy | No 73 377 |1 1
*significant at a P-value of <0.05. Hosmer and Lemeshow test P-value =0.319
Table S5: Bivariate and multivariate analyses of post-term birth among advanced and adult aged
mothers in the public hospitals of Addis Ababa City, Ethiopia, [n=691, (n= 460 adult &
advanced =231)].
Independent Category Post-term COR (95% CI) AOR (95% CI) P-value
variables birth
Yes No
Maternal age >35 9 222 | 0.46 (0.22-0.98) 0.25 (1.08-0.83) 0.024*
20-34 37 423 |1
Chronic medical | Yes 14 134 | 1.67 (0.87-3.22) 1.38 (0.59-3.20) 0.457
problem No 32 511 |1 1
Gravidity Grand multigravida 9 141 | 0.45(0.20-0.99) 0.52 (0.15-1.77) 0.293
Multigravida 11 321 | 0.24(0.12-0.50) 0.22 (0.09-0.49) <0.001*
Primigravida 26 183 |1 1
GDM Yes 7 9 12.68 (4.49-35.86) | 11.89 (3.13-45.19) <0.001*
No 39 636 |1 1
LGA Yes 18 28 14.17 (7.01-28.61) | 19.55 (8.28-46.16) <0.001*
No 28 617 |1 1

*significant at a P-value of <0.05. Hosmer and Lemeshow test P-value =0.430

Table S6: Bivariate and multivariate analyses of low fifth minute Apgar score among advanced
and adult aged mothers in the public hospitals of Addis Ababa City, Ethiopia, [n=691, (n= 460
adult & advanced =231)].
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Independent Category Low 5™ minute COR (95% CI) AOR (95% CI) P-value
variables APGAR
Asphy | Non-
xiated | asphyxiat
ed

Maternal age >35 42 189 2.05 (1.30-3.23) 1.40 (0.81-2.43) 0.230
20-34 45 415 1 1

Residency Rural 23 73 2.61 (1.53-4.47) 1.89 (0.97-3.66) 0.059
Urban 64 531 1 1

Maternal Had no formal education | 30 108 2.10(1.14-3.86) 0.66 (0.28-1.55) 0.339

educational Primary education 21 162 0.98 (0.52-1.87) 0.71 (0.33-1.50) 0.364

level Secondary education 15 175 0.65 (0.32-1.30) 0.47 (0.21-1.06) 0.068
Diploma and above 21 159 1 1

Average <5220 24 118 2.01 (0.99-44.05) | 1.37 (0.55-3.40) 0.500

household 5221-13920 49 348 1.39 (0.74-2.59) 1.25 (0.59-2.65) 0.553

monthly income | >13920 14 138 1 1

Alcohol Yes 27 64 3.80 (2.25-6.40) 2.03 (1.07-3.83) 0.029*

drinking No 60 540 1 1

Chronic medical | Yes 25 123 1.58 (0.95-2.61) 0.78 (0.40-1.53) 0.479

problem No 62 481 1 1

MUAC <23cm 33 160 1.70 (1.06-2.71) 1.34 (0.69-2.60) 0.390
>23cm 54 444 1 1

Maternal Rh Negative 19 61 2.49 (1.40-4.41) 1.39 (0.69-2.82) 0.360

status Positive 68 543 1 1

Hb level <11 g/dl 24 128 1.42 (0.85-2.36) 0.73 (0.38-1.40) 0.351
>11 g/dl 63 476 1 1

Gravidity Grand multigravida 33 117 2.52 (1.39-4.57) 1.64 (0.62-4.35) 0.320
Multigravida 33 299 0.99 (0.55-1.76) 1.28 (0.61-2.69) 0.512
Primigravida 21 188 1 1

BOH Yes 15 60 1.89 (1.02-3.50) 0.94 (0.39-2.72) 0.900
No 72 544 1 1

Status of Unplanned 27 140 1.49 (0.91-2.44) 1.29 (0.71-2.36) 0.399

pregnancy Planned 60 464 1 1

TT vaccinated No 17 39 3.52 (1.89-6.55) 2.15 (0.99-4.69) 0.053
Yes 70 565 1 1

IFAS No 23 60 3.26 (1.89-5.62) 1.19 (0.54-2.64) 0.664
Yes 64 544 1 1

Complication Yes 43 198 2.01 (1.27-3.15) 0.75 (0.42-1.36) 0.347

during No 44 406 1 1

pregnancy

GA at delivery | Preterm 54 95 9.87 (5.92-16.47) | 4.04 (2.08-7.82) <0.001*
Post-term 6 40 2.61 (1.02-6.68) 1.95 (0.65-5.87) 0.233
Term 27 469 1 1

Fetal Malpresentation 12 42 2.14(1.08-4.25) 0.87 (0.37-2.07) 0751

presentation Vertex 75 562 1 1

Complication Yes 68 325 3.07 (1.80-5.24) 3.03 (1.65-5.56) <0.001*

during labor and | No 19 279 1 1

delivery

Birth weight LBW 57 96 11.58 (6.85-19.57) | 4.27 (2.21-8.27) <0.001*
Macrosomia 6 40 2.92 (1.13-7.57) 1.79 (0.59-5.45) 0.302
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| Normal | 24 | 468 |1 |1

*significant at a P-value of <0.05. Hosmer and Lemeshow test P-value =0.360

Table S7: Bivariate and multivariate analyses of LBW among advanced and adult aged mothers
in the public hospitals of Addis Ababa City, Ethiopia, [n=691, (n= 460 adult & advanced =231)].

Independent Category LBW COR (95% CI) AOR (95% CI) P-value

variables Yes | No

Maternal age >35 63 168 | 1.54 (1.06-2.23) 1.26 (0.80-2.01) 0.317
20-34 90 370 |1 1

Residency Rural 30 66 1.74 (1.08-280) 1.01 (0.53-1.90) 0.981
Urban 123 472 |1 1

Maternal Had no formal education | 43 95 1.75 (1.05-2.91) 0.77 (0.42-1.47) 0.453

educational level | Primary education 36 147 ] 0.95(0.57-1.58) 0.71 (0.40-1.26) 0.243
Secondary education 37 153 | 0.93 (0.56-1.55) 0.63 (0.35-1.13) 0.121
Diploma and above 37 143 |1 1

Average <5220 42 100 | 2.03 (1.17-3.55) 1.51 (0.81-2.82) 0.196

household 5221-13920 85 312 | 1.32(0.81-2.14) 1.19 (0.70-2.02) 0.527

monthly income | >13920 26 126 1 1

Alcohol drinking | Yes 38 53 3.02 (1.90-4.81) 1.98 (1.17-3.37) 0.012*
No 115 485 |1 1

Chronic medical | Yes 47 101 | 1.92 (1.28-2.88) 1.01 (0.60-1.69) 0.969

problem No 106 437 |1 1

MUAC <23cm 71 122 | 2.95 (2.03-4.30) 2.45 (1.56-3.86) <0.001*
>23 cm 82 416 |1 1

Maternal Rh Negative 32 48 2.70 (1.65-4.40) 2.01 (1.16-3.46) 0.012*

status Positive 121 (490 |1 1

HIV status Positive 13 18 2.68 (1.28-5.61) 2.11 (0.89-4.99) 0.089
Negative 140 |[520 |1 1

Hb level <11 g/dl 56 96 2.66 (1.79-3.95) 1.66 (1.03-2.68) 0.038*
>11 g/dl 97 442 |1 1

Inter-pregnancy | <24 months 31 63 1.99 (1.21-3.27) 1.56 (0.89-2.74) 0.122

interval >=24 months 77 311 |1 1

BOH Yes 25 50 1.91 (1.14-3.20) 2.03 (1.12-3.70) 0.020*
No 128 488 |1 1

Status of Unplanned 45 122 | 1.42(0.95-2.12) 1.11 (0.69-1.79) 0.670

pregnancy Planned 108 [416 |1 1

GA at first ANC | >16 weeks 110 | 335 | 1.55(1.05-2.30) 1.58 (1.01-2.46) 0.044*

contact <16 weeks 43 203 1 1

Number of ANC | < 8 contact 121 | 389 | 1.57(1.02-2.42) 1.09 (0.64-1.85) 0.760

contact >8 contacts 32 158 1 1

TT vaccinated No 23 33 2.71 (1.54-4.77) 1.17 (0.56-2.46) 0.676
Yes 130 | 505 1 1

IFAS No 39 44 3.84 (2.38-6.19) 2.49 (1.45-4.30) 0.001*
Yes 114 494 |1 1

Complication Yes 81 160 | 2.66 (1.84-3.84) 2.42 (1.61-3.63) <0.001*

during pregnancy | No 72 3718 |1 1

*significant at a P-value of <0.05. Hosmer and Lemeshow test P-value =0.798
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Table S8: Bivariate and multivariate analyses of SGA among advanced and adult aged mothers
in the public hospitals of Addis Ababa City, Ethiopia, [n=691, (n= 460 adult & advanced =231)].

Independent Category SGA COR (95% CI) AOR (95% CI) P-value

variables Yes | No

Maternal age >35 38 193 | 1.48 (0.94-2.32) 1.18 (0.71-1.95) 0.526
20-34 54 406 |1 1

Residency Rural 18 78 1.62 (0.92-2.87) 0.99 (0.53-1.88) 0.936
Urban 74 521 |1 1

Average <5220 27 115 | 1.86 (0.97-3.59) 1.33 (0.65-2.37) 0.440

household 5221-13920 48 349 | 1.09 (0.61-1.97) 0.97 (0.53-1.88) 0.991

monthly income | >13920 17 135 1 1

Alcohol drinking | Yes 20 71 2.07 (1.19-3.59) 1.09 (0.56-2.10) 0.800
No 72 528 |1 1

Chronic medical | Yes 30 118 | 1.97 (1.22-3.19) 1.05 (0.58-1.89) 0.883

problem No 62 481 |1 1

MUAC <23cm 45 148 | 2.92 (1.86-4.57) 2.48 (1.45-4.24) 0.001*
>23 cm 47 451 |1 1

Maternal Rh Negative 17 63 1.93 (1.07-3.47) 1.42 (0.75-2.69) 0.277

status Positive 75 536 |1 1

HIV status Positive 10 21 3.36 (1.53-7.38) 2.58 (1.06-6.26) 0.036*
Negative 82 578 |1 1

Hb level <11 g/dl 36 116 | 2.68 (1.68-4.26) 1.64 (0.94-2.87) 0.081
>11 g/dl 56 483 |1 1

Inter-pregnancy | <24 months 16 78 1.52 (0.82-2.83) 0.97 (0.48-2.04) 0.970

interval >=24 months 46 342 |1 1

BOH Yes 17 58 2.11(1.17-3.82) 2.40 (1.23-4.67) 0.010*
No 75 541 1 1

Status of Unplanned 30 137 | 1.63 (1.01-2.63) 1.42 (0.85-2.37) 0.177

pregnancy Planned 62 462 |1 1

GA at first ANC | >16 weeks 67 378 | 1.57 (0.96-2.55) 1.64 (0.96-2.81) 0.070

contact <16 weeks 25 221 |1 1

Number of ANC | < 8 contact 75 426 | 1.79 (1.03-3.12) 1.30 (0.68-2.48) 0.435

contact >8 contacts 17 173 1 1

TT vaccinated No 14 42 2.38 (1.24-4.56) 0.95 (0.42-2.15) 0.899
Yes 78 557 1 1

IFAS No 24 59 3.23 (1.89-5.53) 1.29 (1.27-4.13) 0.006*
Yes 68 540 |1 1

Complication Yes 51 190 | 2.68 (1.71-4.18) 2.42 (1.50-3.90) <0.001*

during pregnancy | No 41 409 |1

*significant at a P-value of <0.05. Hosmer and Lemeshow test P-value =0.267
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Table S9: Bivariate and multivariate analyses of LGA among advanced and adult aged mothers
in the public hospitals of Addis Ababa City, Ethiopia, [n=691, (n= 460 adult & advanced =231)].

Independent Category LGA COR (95% CI) AOR (95% CI) P-value

variables Yes | No

Maternal age >35 23 208 | 2.10(1.15-3.83) 2.68 (1.31-5.49) 0.007*
20-34 23 437 |1 1

Maternal Had no formal education | 19 119 2.71 (1.22-6.04) 3.57 (1.43-8.87) 0.006*

educational level Primary education 11 172 | 1.09 (0.45-2.63) 1.15 (0.43-3.11) 0.779
Secondary education 6 184 | 0.55 (0.20-1.56) 0.53 (0.17-1.65) 0.272
Diploma and above 10 107 |1 1

Gravidity Grand multigravida 17 133 | 2.30 (1.04-5.07) 1.53 (0.48-4.87) 0.473
Multigravida 18 314 | 1.03(0.48-2.23) 1.76 (0.66-4.70) 0.262
Primigravida 11 198 |1 1

GDM Yes 6 10 9.52 (3.30-27.53) 3.76 (1.02-13.87) | 0.047*
No 40 635 |1 1

Post-term pregnancy | Yes 18 28 14.17 (70.04-28.61) | 19.85 (8.48-46.44) | <0.001*
No 28 617 |1 1

*significant at a P-value of <0.05. Hosmer and Lemeshow test P-value =0.756

Table S10: Bivariate and multivariate analyses of stillbirth among advanced and adult aged
mothers in the public hospitals of Addis Ababa City, Ethiopia, [n=691, (n= 460 adult &
advanced =231)].

Independent Category Stillbirth COR (95% CI) AOR (95% CI) P-value

variables Yes No

Maternal age >35 14 217 | 3.64 (1.51-8.82) 3.35(1.27-8.82) 0.014*
20-34 8 452 |1 1

Residency Rural 8 88 3.77 (1.54-9.25) 2.22 (0.78-6.31) 0.135
Urban 14 581 |1 1

Alcohol drinking | Yes 11 80 7.36 (3.09-17.53) 3.92 (1.50-10.23) 0.005*
No 11 589 |1 1

Chronic medical | Yes 10 38 3.21 (1.36-1.58) 1.88 (0.67-5.22) 0.228

problem No 12 531 |1 1

Maternal Rh Negative 8 72 4.74 (1.92-11.68) 3.78 (1.38-10.37) 0.010*

status Positive 14 597 |1 1

Hb level <11 g/dl 8 144 | 2.080.86-5.06) 0.93 (0.32-2.74) 0.901
>11 g/dl 14 525 |1 1

BOH Yes 5 70 2.52 (0.90-7.03) 1.15 (0.31-4.28) 0.838
No 17 599 |1 1

Status of Unplanned and wanted 9 158 | 2.24 (0.94-5.34) 2.37 (0.92-6.11) 0.075

pregnancy Planned 13 511 |1 1

TT vaccinated No 5 51 3.56 (1.26-10.05) 0.85 (0.22-3.32) 0.811
Yes 17 618 |1 1

IFAS No 12 71 [ 10.11 (4.21-24.23) 6.47 (2.52-16.64) <0.001*
Yes 10 598 |1 1

Complication Yes 14 227 | 3.41(1.41-8.24) 1.39 (0.49.3.97) 0.540

during pregnancy | No 8 442 |1 1
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*significant at a P-value of <0.05. Hosmer and Lemeshow test P-value =381

Table S11: Bivariate and multivariate analyses of immediate neonatal death among advanced
and adult aged mothers in the public hospitals of Addis Ababa City, Ethiopia, [n=691, (n= 460
adult & advanced =231)].

Independent Category immediate COR (95% CI) AOR (95% CI) P-value
variables neonatal death
Yes No
Maternal age >35 13 218 2.23 (1.01-4.96) 1.06 (0.33-3.36) 0.920
20-34 12 448 1
Alcohol drinking Yes 9 82 4.01 (1.71-9.36) 1.85 (0.69-4.95) 0.220
No 16 584 1 1
Chronic medical Yes 10 138 2.55 (1.12-5.80) 1.35 (0.51-3.58) 0.545
problem No 15 528 1 1
MUAC <23cm 12 81 2.47 (1.11-5.52) 1.53 (0.62-3.81) 0.358
>23cm 13 485 1 1
Gravidity Grand multigravida 10 204 1.26 (0.43-3.76) 1.73 (0.48-6.30) 0.403
Multigravida 10 322 2.91(0.97-8.710 2.13 (0.62-7.26) 0.227
Primigravida 5 140 1 1
TT vaccinated No 8 48 6.06 (2.49-14.76) 4.02 (1.51-10.68) | 0.005*
Yes 17 618 1 1
IFAS No 9 74 4.50 (1.92-10.54) 1.27 (0.38-4.32) 0.697
Yes 16 592 1
Complication during | Yes 15 226 2.92 (1.29-6.60) 1.21 (0.44-3.35) 0.705
pregnancy No 10 440 1 1
Preterm labor Yes 17 32 8.60 (3.63-20.35) 5.68 (2.25-14.38) | <0.001*
No 8 534 1 1
Complication during | Yes 20 373 3.14 (1.16-8.47) 2.46 (0.87-6.98) 0.090
labor and delivery No 5 293 1 1
SGA Yes 12 80 6.76 (2.98-15.33) 2.96 (1.17-7.43) 0.021*
No 13 586 1 1
*significant at a P-value of <0.05. Hosmer and Lemeshow test P-value =835
Table S12: Bivariate and multivariate analyses of NICU admission among advanced and adult
aged mothers in the public hospitals of Addis Ababa City, Ethiopia, [n=691, (n= 460 adult &
advanced =231)].
Independent Category NICU admitted COR (95% CI) AOR (95% CI) P-value
variables Asphyxi | Non-
ated asphyxiat
ed
Maternal age >35 49 182 1.45 (0.972.17) 1.07 (0.61-1.89) 0.803
20-34 72 388 1 1
Residency Rural 22 74 1.49 (0.88-2.51) 0.99 (0.51-1.94) 0.987
Urban 99 496 1 1
Chronic medical | Yes 36 112 1.73 (1.11-2.69) 0.86 (0.48-1.52) 0.596
problem No 85 458 1 1
MUAC <23cm 50 143 2.10 (1.40-3.16) 1.80 (1.07-3.02) 0.026*
>23cm 71 427 1 1
Maternal Rh Negative 24 56 2.27 (1.43-3.84) 1.28 (0.66-2.49) 0.465

50




status Positive 97 514 1 1
HIV status Positive 10 21 2.35(1.08-5.14) 1.75 (0.63-4.89) 0.286
Negative 111 549 1 1
Hb level <11 g/dl 37 115 1.74 (1.12-2.70) 0.95 (0.51-1.80) 0.885
>11 g/dI 84 455 1 1
Inter-pregnancy | <24 months 23 71 1.67 (0.97-2.87) 1.35 (0.68-2.67) 0.394
interval >=24 months 63 325 1 1
BOH Yes 9 56 1.71 (0.97-2.99) 1.26 (0.63-2.54) 0.515
No 102 514 1 1
TT vaccinated No 16 40 2.02 (1.09-3.74) 0.92 (0.42-1.99) 0.824
Yes 105 530 1 1
Complication Yes 61 180 2.20 (1.48-3.28) 1.11 (0.66-1.84) 0.698
during pregnancy | No 60 390 1 1
GA at delivery Preterm 67 82 8.83 (5.62-13.87) 3.82 (2.10-6.94) <0.001*
Post-term 12 34 3.81(1.84-7.92) 2.52 (1.07-5.94) 0.034*
Term 42 454 1 1
Mode of delivery | Emergency C/S 34 88 2.25 (1.40-3.62) 2.80 (1.44-5.45) 0.002*
Elective C/S 12 34 2.06 (1.01-4.18) 2.77 (1.14-6.75) 0.025*
Operative VD 9 63 0.83 (0.39-1.76) 1.67 (0.66-4.20) 0.277
SVD 99 385 1 1
Fetal Malpresentation 18 36 2.59 (1.42-4.74) 0.79 (0.34-1.85) 0.592
presentation Vertex 103 534 1 1
Complication Yes 89 04 2.43 (1.57-3.76) 1.78 (1.01-3.14) 0.047*
during labor and | No 32 266 1 1
delivery
Birth weight LBW 78 75 10.02 (9.84-20.06) | 8.53 (4.71-15.46) | <0.001*
Macrosomia 13 33 6.07 (2.89-12.72) 3.75 (1.59-8.81) 0.002*
Normal 30 462 1 1
*significant at a P-value of <0.05. Hosmer and Lemeshow test P-value =0.121
Table S13: Bivariate and multivariate analyses of congenital malformation among advanced and
adult aged mothers in the public hospitals of Addis Ababa City, Ethiopia, [n=691, (n= 460 adult
& advanced =231)].
Independent Category Congenital COR (95% CI) AOR (95% CI) P-value
variables malformation
Yes No
Maternal age >35 9 222 | 3.07 (1.08-8.73) 2.34 (0.72-7.61) 0.156
20-34 6 454 1 1
Residency Rural 7 89 5.77 (2.04-16.30) 3.61 (1.14-11.44) 0.029*
Urban 8 587 1 1
Alcohol drinking Yes 8 83 8.16 (2.89-23.10) 3.75(1.17-12.01) 0.026*
No 7 593 1 1
Chronic medical Yes 7 41 3.32(1.18-9.31) 1.67 (0.46-5.98) 0.433
problem No 8 535 1 1
Maternal Rh Negative 5 75 4.01 (1.33-12.04) 2.59 (0.78-8.62) 0.120
status Positive 10 601 1 1
Hb level <11 g/dI 7 145 | 3.20 (1.14-8.98) 1.17 (0.35-3.97) 0.795
>11 g/dI 8 531 |1 1
TT vaccinated No 6 50 8.35 (2.85-24.39) 2.11 (0.56-7.97) 0.271
Yes 9 626 1
IFAS No 10 73 16.52 (5.50-49.66) | 10.87 (3.38-34.93) <0.001*
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| Yes | 5 603 [1 |1

*significant at a P-value of <0.05. Hosmer and Lemeshow test P-value =0.289
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11. ANNEXES
Annex I. Information sheet
Title of the research: Comparison of the adverse neonatal outcomes and their associated factors
among women with adult and advanced-aged pregnancy at the public hospitals of Addis Ababa

City, Ethiopia, 2024: Hospital-based comparative cross-sectional study

Name of the organization: Addis Ababa University, College of Health Sciences
Name of the sponsor: Saint Paulo’s Hospital
Name of principal investigator: Yonas Mengistu (BSc midwife)
Address
Email: yonasmengistu@gmail.com
Phone: +251912749113

Advisors:
1. Luel Deribe (PhD)
Address
Email:lue.deribe@gmail.com
Phone: +251911973983
2. Addishiwot F. (MSc)
Address

Email: addishiwet.f@gmail.com
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Phone: +251913017124
Purpose of the research project
The main aim of this research project is to compare the adverse neonatal outcomes and their
associated factors among women with adult and advanced-aged pregnancies at the public
hospitals of Addis Ababa City, Ethiopia. Assessing the status of neonatal adverse outcomes helps
to design appropriate intervention programs to address the problem and to take appropriate
actions to reduce the problems
Study period- March 1/2024 to March 30/2024

Process of the study

Permission processed from Addis Ababa University for administrators of the respective public
hospitals of Addis Ababa city. The study involves women who utilize labor and delivery services
in Addis Ababa city public hospitals. You are selected to be one of the study participants if you
are willing to take part in this study and we kindly invite you to take part in our project. If you
are willing to participate, we are so happy and we need you to clearly understand the aim of this
study and show your agreement. Finally, you are kindly requested to give your genuine response.
Risk and/or discomfort:

There is no risk or discomfort that you will face by participating in this research except
dedication of time (a maximum of 30 minutes) for responding. Any personal information
registered in registration books will not be copied and transferred to other bodies. Every piece of
information will be kept confidential.

Benefits

Your participation is important to know the magnitude of adverse neonatal outcomes among
women with adult and advanced maternal ages. However, you have no risk or direct benefit in
participating in this research project.

Incentives/payments for participating

You will not be provided with any incentives or payment to take part in this project.
Confidentiality

The information collected from you will be kept confidential and stored in a file, without your
name by assigning a code number to it, and no report of the study ever identifies you.

Right to refuse or withdraw
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You have a full right to refuse to participate in this research. You have also a full right to

withdraw from this study at any time you wish.

Annex Il. Consent form
Comparison of the adverse neonatal outcomes and its associated factors among women with
adult and advanced aged pregnancy at the public hospitals of Addis Ababa City, Ethiopia, 2024

Dear!

My name is . I am working as a data collector in a study conducted by Yonas

Mengistu at selected public hospitals in Adds Ababa City. The research supported in
collaboration with Addis Ababa University College of Health Sciences, Department of
Midwifery, and Saint Paulo's Hospital. I have identified you as a study participant hoping that
you would be willing to help me by providing some information. As part of this study, different
questions are prepared to be completed by you. For unclear questions, if you need clarification
you can ask at any time. Since your participation in this survey depends on your voluntary basis
you have the full right to refuse, to participate, and to stop at any time. I would like to ask you a
few questions about your socio-demographic characteristics, reproductive history, health service
utilization, and the health of your newborn baby, which may take 25 to 30 minutes. Certainly, |
assure you that your name or your newborn baby's name will not be recorded anywhere. The
confidentiality of the information you provided to me will be maintained and won't be accessed
by a third party, but it's used for research only and burnt by the end of the survey. Your role in

the success of the research is important and | appreciate your contribution to the research. You
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have a full right to refuse part or the whole questionnaires and no one enforces you to do so.
However, your honest participation and answers to the questionnaire will help us in a better
understanding of the problem and give guidance on how to intervene in the study area.

If you have any questions regarding this study, you can contact the principal investigator Yonas

Mengistu by cell phone number: 0912749113, or by email address: yonasmengistu@gmail.com.

Even you can call for institutional review board with phone number

So, are you willing to participate actively and honestly? | understand the advantage of the
research, and the roles I will have in the research and have agreed to participate in the research.

(If yes, let her sign and go ahead, if No stop here.)

Yes Signature of the participant No
Questionnaire code

Signature of data collector: Date:
Signature of data supervisors: Date:

Annex I11: English version Questionnaire

Part —1. Socio-demographic characteristics

S.No | Variables Response Skip to
101. | Age in complete years
102. Residence Urban
Rural
103. Marital status Married
Unmarried
Divorced
Widowed

Unable to read and write
Can read and write
Primary education
Secondary education
Diploma and above

104. Maternal educational level

Housewife
Government employee
Private employee
Merchant

Other, specify

105. | Maternal occupation

Unable to read and write
Can read and write
Primary education
Secondary education
Diploma and above

106. Husband educational level

107. | Husband occupation Government employee

Private employee

MEOaRMONEREOBRONERORONDERIRONDEINDE
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3. Merchant
4. Other, specify

108.

Average household monthly income

ETB

Part-11. Lifestyle and medical history-related factors

S.No | Variables Response Skip to
201. | Did you drink alcohol during this pregnancy? 1. Yes If 2 skip to
2. No Q203
202. | If yes for Q201, how often? 1. Sometimes (occasionally)
2. Daily
3. Weekly
203. | Did you smoke cigarettes during this pregnancy 1. Yes If 2 skip to
2. No Q205
204. | Did you have medical problems before the current | 1. Yes If 2 skip to
pregnancy? 2. No Q209
205. | If yes for Q205---what type of pre-pregnancy 1. Hypertension
disease? (more than one answer possible) 2. Diabetic mellitus
3. Chronic renal disease
4. Anemia
5. Others, specify
206. | Mother's middle upper arm circumference 1. 23 cmand above
2. Lessthan 23 cm
207. | Maternal Rh status 1. Rh positive
2. Rh-negative
3. Unknown
208. | HIV status 1. Negative
2. Positive
3. Unknown
209. | Hemoglobin level 1. >11g/dl
2. <11 g/dl
Part-111. Reproductive and obstetric history
S.No | Variables Response Skip to
301 Gravidity? in number
302 Parity? in number
303 Inter-pregnancy interval? in months or years
304 | Did you have a bad obstetric history? 1. Yes If 2 skip to
2. No Q308
305 If yes for Q306, what type of bad obstetric 1. Recurrent spontaneous abortion
history? (More than one answer possible) (three or more)
2. Stillbirth
3. Early neonatal death
4. Others, specify
306 | What was the status of the last pregnancy? 1. Planned, wanted
2. Unplanned, wanted
3. Unplanned, unwanted
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307 Did you attend pregnancy checkups/ANC for this | 1. Yes If 2 skip to
pregnancy? 2. No Q312
308 | If yes for Q308, at what gestational age did you months
start ANC? weeks
309 If yes for Q308, how many times did you receive in numbers
ANC? don’t know
310 | Did you receive a tetanus injection in the last 1. Yes If 2 skip to
pregnancy? 2. No Q314
311 If yes for Q312, during your last pregnancy, how
many times did you receive tetanus injection? in numbers
312 | Have you received Iron and folic acid 1. Yes If 2 skip to
supplementation During your last pregnancy? 2. No Q316
313 If yes for how many months months
314 | Did you have any complications during your last | 1. Yes If 2 skip to
pregnancy? 2. No Q318
315 If yes for Q. No 316 what type of complication 1. Pregnancy induced hypertension
did you get? (more than one answer possible) (Preeclampsia/Eclampsia)
2. Gestational diabetes mellitus
3. Antepartum hemorrhage
4. Premature rupture of membranes
5. Excessive vomiting/
hyperemesis gravidarum
6. Decreasing of fetal movement
7. Decreasing of amniotic fluid
8. Others, specify
316 Did your spouse/partner come to a health facility | 1. Yes
for antenatal care purposes during the last 2. No
pregnancy?
Checklist template
Part-A. Obstetric history-related chart review/checklist questions
S.No | Variables Response Skip to
101 | The onset of labor? 1. Spontaneous If2or3
2. Induction skip to
3. Elective cesarean section Q103
102 If the onset of the labor is spontaneous, was it 1. Yes
augmented? 2. No
103 | What was the delivery type/mode of delivery? 1. Spontaneous vaginal delivery
2. Elective cesarean Section
3. Emergency cesarean section
4. Vaginal operative delivery
5. Other procedures, specify
104 Indication for cesarean section 1. Fetal distress
2. Failed VBAC
3. Planned repeated VBAC
4. Malpresentation
5. Failed induction
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6. Others, specify
105 | What was the presentation of the fetus during 1. Vertex presentation
delivery? 2. Breech presentation
3. Shoulder presentation
4. Face presentation
5. Other(specify)
106 | Total time duration from initiation of labor to hours
delivery?
107 Did you get any complications during this labor 1. Yes If 2 skip
and delivery? 2. No to Part B
108 If yes for Q-108, what type of complication (more | 1. Intrapartum preeclampsia/eclampsia
than one answer possible)? 2. Prolonged labor
3. Obstructed labor
4. Malpresentation/malposition
5. Failed induction
6. Decreasing of uterine contraction
7. Fetal distress
8. Umbilical cord prolapses
9. Post-partum hemorrhage
10. Perianal tear
11. Uterine rupture
12. Retained placenta
13. Infections
14. Others, specify
Part-B. Neonatal outcomes chart review/checklist questions
S.No | Variables Response Skip to
201 | At what gestational age did she deliver this neonate? weeks of gestation
202 | What is the sex of the newborn baby? 1. Male
2. Female
203 | What was the newborn outcome? 1. Alive If 1 skip to
2. Dead Q206
204 If dead, what was the type? 1. Stillbirth
2. Immediate neonatal mortality
205 | If neonatal mortality, what was the cause? 1. Prematurity
2. Infection
3. Asphyxia
4. Congenital malformation
5. Others, specify
206 | What was the birth weight of the baby (in grams)? grams
207 | What was the weight of newborn to gestational age? | 1. Small for gestation
2. Appropriate for gestation
3. Large for gestation
208 | APGAR score 1% minute after birth (write the score)
209 | APGAR score 5™ minute after birth (write the score)
210 | Does the newborn have any form of gross congenital | 1. Yes If 2 skip to
malformation? 2. No Q212
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211 If yes for Q-210, what was the type/diagnosis of Hydrocephalus
malformation? (more than one answer possible) Anencephaly
Spinal Bifida
Others, specify
212 Does the newborn have neonatal jaundice at birth? Yes
No
213 | Was the newborn admitted to the NICU? Yes
No
214 If yes for Q-213, what was the reason for admission Prematurity

to NICU? (more than one answer possible)

10. Unable to breast feed

CoNooOrwWNDERENMNENERAONDE

LBW
Asphyxia
Infection

Congenital malformation

Jaundice
Hupoglacimia
Hypothermia
IUGR

11. Other (specify)

AN IV. PAMCT <1ANs» PARCE P

PGk CON:- NARN ANN h+99 N+RMm- PARY9NT PATHAT ALSMFR N4 AT
NA74 ATET PAOMAS. PA UITTH PO IMAAFM Fo°F AT +PPH 180F dpgAN

AL Pt+hl 1M

PeCE+ N9™:- ASN ANN RIACALT MST ALTIN DAE

PAZING N9™:- $8N AD-Aeh PATIHA

PPT +aoCaqs AgR: 4N AN+ (NN, APAE)

AR A A: yonasmengistu @gmail.com

Nan: +251912749113

RTINS PFi-

1. AR 22N (ThT48)

The end. Thank you for your time!!!

A&¢A: ATA: lue.deribe @gmail.com

Nah: +251911973983
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2. ABNULDY 4. (RIPRNN)

A& A ATA: addishiwet.f@gmail.com

Nah: +251913017124
PIRCIC TCERE GAT

PHU P9mCI9™C TCERT PT AAT NABA ANN N+ N+MZmM. PARI9NT PNATHAeT
AemMFm h74 AT hA7% ATHT PMUMAS. mPA UITT PO ImMa-AFMm, Fo0CF AT
+PPH F8PTF MEAN AL P+he Y-

eag+k LH: ha®Jn+t 1/2024 Ahh @®IN+ 30/2024

Ppgk LA +htd

Napgan/p PARAN RINCAt A+dRLmZm &L LAMAI hHP A8AN ANN RINCATL
AR&N ANN N+@ Paeyant PATHAT ANTES8LPT A+ORLMlm &L RIS AMT
EMmPd: MG+ NALN ANN h+@ PaRFRt  PATHET @A POAL  ATA94T7
P mea™ AT$FT Ph-tt jm: NHU MTT AL AMA+E &5 hUF NG+ +AFLPTF
A8 ADPY +0CMPA AT NTCERFTT ATLHPA+E NANNCT ATINHAT: ATRA+E
£$L5 NUPTTL NMI® BH LATA ATI™ PHUY ™+ AATY N9 ATLTLS AT
NFRTRYEPT  AT8.PAR  ATLAIAT: NARERZATE  AM-1HE  9RPAR ATRAMT  NHUTS
AMEPAM.:

NIt AS/mL9™ °FF ymi:

NHU 5T+ 9°AR APAMT ACAM* NNH 30 L+ AMNE £FAA: NHU BTt @A
NMA+EP P LIMIEP gRyge kvt AJF MEIe goFF PAJE: NARARHINP eN+CF
@AM PHAHIN MIFMID P99 AZE ML AAT AhAT AL+TAA&IRI AP7878. ao/E
NMAME EMNPA:

L Lo Tht T
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PHU M+ @amt ALMTFM h74 AT hA7%  ATET PAULMAS. PA  UITT
PR IMORFM, FoCFT AMMP L/78A: ATID ACAP NHU P9°CI™C TrENT DM
mA+E I ALY ALI MEIR $m+E MPIE PAMLIC:

AA+&E MNLFF/N&EP

NHU TCENT AL AMRA+& goI9° AL1F MNLFF MLI® N&P ARNMPHIR:

NI LA L

NACAP PMANAND- o2 MAMLE UF N&LA @ND PAACAP N9° PeAC he
naoace) ReaemAl AT NAHU ACNP7T PALAL PG+ £7CH PAGP:

AN, PMAT LIS PaEm ao)F

NHY MFF @AM AAMRA+E g Nt AP AT8U9° NLAMT 1H DHU meh
PP M™-MA do- do)F AP

ANZ V. PAMICE 38 PEPLATT AOMPEP $6
ma,P:- M5 LNDA%RT AL NY LNAA: NPTA @390+ NALA ANN

n+ay N+taeZm. ARyt PATH AT NMACD mFF PaoZE ANAN, 19: 2U Mo+t
PR el1m NUAHE £ +a9Z NPIM. 5N 390+ NALN ANN RYACA+ AT NPAN
TOreN PATHA £I6& A4 AUPTE NASA ANN N+@  N+aRZm.  PaDyeft
PATHeT ALMF@M D74 AT NAI% ATHT PAUMAS A UITT PILIMAATFM,
ToCT NmA £h48d: ACAP NHU MGt +AFL AT8UPF +INHPA: AT9R NHU M5+
T +ATE ATLLLTF NTURT AMEPAM: ATLPLCTHT AN+PEA NAN ATRAITAL: AHU
met AT Nedd 9TFRIF PATED PHAPR PMELST +HIETPA:  ATISCNTFO-
DPEPTF T TNLLPL NAAF NMITMTII® 9H aPMPE  LFAN:  +ATEDT
NELLATT AR P+aRAZ+ DALY NI AAT NS MLID Meald  LFAA:
ATPMLEP MPE PR PIRRNTTT FHAAT RANPT AT8AMT AMLPAD: BU PMLP
ATIMTPP NNH A 25-30 Lo ALY AT1$PAT: NHU MGF NMRA+EP Pand Am+t
NEP MBID $Mm+g MmPIR KPTTIR: Y PACAP AM-1+E AN AHU MTH AATY Nmge

68



MP,  y0= NHTLI® NG+ NMA+EP 9oy heyt  Fog meg™ 8%
AT1RMECANDT ALZITHADFAD:: RAPAN PLARTT MPR AATRARAN  LFAA: ATTR
MmMPeY NEAFF 1H NA+MTPF @GR LFAA: NAOMLE AR PACAP AT PAEP
N9® AROPHING®: ACAP PAMT ORZE PMMAM. ADGT+ AATY NF 10 NG+ ADT
NAtPC AAA TAAR AL AMIP:

mg+7  N+taPARt mPe hAPT PT +asansmy ©GR @Y9NE N NAh @mC
0912749113 dremA MLI® NATA AL4A  yonasmengistu@gmail.com 99777C

2 AN NtangeeI™ ARBN ANN RLACHNt gt Ny9eanc haa+ N Nan
eMC MPMA L FAN:

1. AP hUPIE 2eMAT NA 9RC9R¢ mPIRE MG+ NN PFPLEY G+
N°LIRG AMRA+E +ATRIRFAU: 4T :
2. h® hP7 Peae-:
Pan/E ANANG/P N9® AT &CTY
PtrEMMLM/P NI° AT &L
am/Em, e+ANANNT $7 PAMNC ®PC/NE

AN VI: PAOLE aomedp
AEA - 1. PATET MUNLP-NT-UHN NULLH

+.& | PPEPF mAp 2HAA
101. | A& AOD
102. | avgegp g h-+ag
mmMC
103. | PI9NF Ui £INF
LAINT
Ao NF P4T
PR+NT

MINN AT P& PARFTA
MINN AT dOR& PIR+TA
pangan/p /8 FIRUCTH
PUA+ET 48 TIRUCT

8 TAT AT hHP NAL PAT

104. | 0+9°CTF U3

U A -l A B

105. | ¢ PRt AN

[e)]
Vo]
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2. PARYINF +bmy
3. P94 +em¢
4. 178,
5. AA (29A%)
106. | PNA PHIRUCT 48 1. TINN AT dBR& PARLFA
2. MINA AT dPR& PIRFA
3. PangEan/p P25 FIRUCT
4. PUA+HE £48 FIRUCT
5. &7k AT hH.P NAL PAM
107. | PNANEFA Ne- Rrem, 1. P®YINF: At
2. 198
3. P9A N&tE
1. AAS £AR
108. | PACAP N+AN MCYP ATNL N, NATERP NC £IAS
R&A - 2. PASSC HEN AT AZE9™ 1H PMS$L NHJ IC P+PPH PMPST
+.& | mPRPT mAf £HAA
201 | NAUF ACIHT AADA Mm+oL POrh ) 2 hPy
2. PAgD me 203
ANG
202 | A201 @AM AL NPTE NP9P2LAA LH 1. 1. A58/ AN
PI° M @. 2. NPy
3. NPAg°7k:
203 | NAUF ACOIHS AJ4 ASNOL POLSA 1. A 2 nUy
2. PAgP ®e 205
AAG
204 | NACTIHS N+ Uaeg® RANDF 1. A 2 nUy
2. PAgD me 207
AAG
205 | AmPe 201 A® hUPYE 9o ALYF ydngo 1. B9® 9%
1M(NATE NAR RPAN 2FAQ) 2. ehRC NASF
3. PhrAAF NAZ
4. Peg™ agyf
5. AA £7A8
206 | PAGHE PALTM WYL dOUA HLP 1. 23 ATETFC AT hH NAL
2. h23 ATtm+C NFT
207 | PAS++ PRID ARYH 1. 7H+tN
2. 17tN
3. ReFm®gD
208 | ¢ HIV 9ocavs. mmt 1. 426
2. 7HL&
3. hRFm%9n
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209 | hAPelfeNY AOMY 1. >11g/dl
2. <11 g/dl
h&4 - 3. NA 67N AF POAE F2hT NtHA®Ah+ aPmesF
+& | DPEPT ao A LHAA
301. | PALFRT ACTIHT en9™C N7F 1H ACTIHA NemMC
FO£PAR (NANT OC NEFT UAT9R)?
302. | P04k ACTHST Q7 M P, NemC
303. | hHU N+ h@As N7+ 1H P12+ nmc
304. | hALT N&T NINZM. ACIHT PIManmt F9C | 1. AP 2 hUy
mne 2. PA9™ mp 307
AAG
305. | AmPd 305 aRANDF AD hUYE 9o 1. 3 A9 hH NAL A+hz22 11
RINTPT PmPA? (NATE NAL dRAN MADLE
£.FAQ) 2. 67N MYRKT MAM % hmt
3. htmAL NYA N7 $9%F dpqex
4. AA NA 2men
306. | PU-+T ACIHS 1. A%L2ANTT LATAM
2. PAFPL 1 PIRLAD
3. PAFPL PATLAT
307. | NAUF PACIHT M&PTF PL:dD MA & 1. AD 2 hUy
ATANNN/ATTA ALCTA INC 2. PAgR ®e 311
AN
308. | AmP% 308 A NPT APAMT ATFA AEI°4 mC
ACTIHE M NF+5 ™C ML AFRFE INC ARyt
309. | Am P 308 A NP7 @AM ATF 1H At | NeDC
hELT AANF@O.NTR
310. | NHYU PACTIHT @& P10 a®hAhP ANt | 1. AP 2 hUy
NATEN +ADFR Pa-PA? 2. PAgR ®e 313
AA&
311. | AmPd 311 A YT NHU ACTIHT 0%+
TN L ATPT PUA 1H 10 POALAM-? 1H
312. | NHU ACTHT @%T ©” ARZLT AT AR AL | 1. AP
(ARG® a9y FoICY AdPhARA PIRMAE) 2. RADALNP
ATANA YT ARHAN/DNLAA?
313. | @Ay A NP1 AN OC dAST noc
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314. | NAU-+ PACTIHT @&FIPAIMA F9IC INC 1. AP 2 hUy
2. PA9R me 317
AN
315. | AmPe 315 h@ NPINAIM@OT han+at | 1) LIS 9Lt degan(
Tt ahhd PHEE AImmmFA? (NATS (TCANATPAE/ANATRAP)
NAL PAN BFAQ) 2) NACTHT 1H Pahnt PhnC
yage (8.PNtN A M)
3) hoem Nt NACTHS ARt PLID
@&AN (ATt TCH° hTPeE)
4) PRYACT @MU do&AN (9o
hanEang. ¢eqr)
5) Nt @hFoh/ ALTC ATAN
NELPTP
6) PO ArPNPO aodin
7) PATACT MU aodin
8) AATEM$N
316. | NAU-+ PACOIHT @&FT PHEaD mA L 1. AP
ATANNN ATt NFRCT NANER/P+SC 2. PA9®R
2250 ANCH NUAIRT +£9° +7%% 1NC?
ha®HIN PMMNS. M/EDT $6
h&d U - NA 870 AT POAL F2h7T NtHaAh+ e+HIE 9%
+.¢ | DPEPT mAf £HAA
101. | 9o AE9™C 1. Nefr 18 2 w9 3
2. 9o agpBany P hoy e
3. $2 ™19 (NeMC) 103 AA&
102. | 9°m N+ 1H NPy PEARZR paem 1) AP
M4.Mmsg CL +ADTA INC; 2) AA+AMAID
103. | ALY ADAS. N9°7 B8 1@, POASE? | 1. NT9UBT NC (PAIRIID ATH)
2. NeA MmI5 (NeMC)
3. Ne2 M5 (NE11+F)
4. NMYET NC (NARALP Fe1H)
5. AAT 2778
104. | #2 M5 ATPIEIM. PHACO 1. P87 aDFd

2. PP ABCL AATN T
3. hUPTenT NFA NTYeT NC
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MmMAL AATPANT
4, ©3$L UA+E P2 M9

5. Ph$ayanm FeoyC
6. AAT BIAS
105. | N9 A”T PUSF AOPMM- 9% INC? 1. N&®IsA+ (NCENN)
2. NeMm-
3. NthAm
4. Néok
5. AAT RIAS
106. | 9°m- hEM/ ANNARMAL MPAA N1t Axt
AT P12
107. | NHU 9 AT ®A.L 1H PIMA® Foc 1. hO 2 1 me
1NC? 2. PAgD AEA A AAR
108. | AmP® 106 AD NPT 9°7 ALYTF FoIC 1. N9°m 1H, PLIP 914 T dBgh.an(
INC (NATE NAR dRPAN 2FAQ) 2. PtlHa® gem
3. PhdlPl o
4. Pheagam FoC
5. Pgom ayf\Eany p anrd, AAARANY
6. PaRUET ABNAR+( ABPYY
7. 0870 DL
8. ATNT $Lq0 avgomt:
9. hMAS. NJA PLIR dPEAN NHY
10. PNAT O+CHC
11. PUEY OO+(CHC
12. PUT91L, AB dB& /T
13. 14 NAT
14. AAT 2778
hEA A - hen®A U9r IC P+PPH APMPSF
+.4¢ | mPEPTF amAp £HAA
201. | 2U A% AMAL PACTIHT ALTmMm ATt NAgYE+
1NC?
202. | Pe®A U9 P 1. @ye
2. Mt
203. | PL®A U9 Mt 9RILT 1an? 1. NUEDF PA 1 nwY
2. P+ me 206
A&
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204. | AmP% 203 P9e+ hUt 1. 9°% P+MmAL
2. NtmAL N24NAT @AM Pqe+
205. | +mAL P9o+ NPT 201+ (hATE NAR 1. ®MAE At ALLCH POAL
mAN £FAQ) 2. NAAT (R 14.N1T07)
3. 347 (NAANET AmdT)
4. ChdMNFHC TIC
5. AAT 21778
206. | Penn®A U9F ANET DT YO Ne149»
207. | Penn®A U9F NNET NACIHT ALM@. JC 1. AACOIHT AETMm PYAA
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