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Abstract

Background: Adverse birth outcome is a common health problem consisting of several health effects involving
pregnancy and the newborn infant. Infants with one or more adverse birth outcomes are at greater risk for
mortality and a variety of health and developmental problems. Factors such as the age of the mother, antepartum
hemorrhage, history of abortion, gestational age, anemia, and maternal undernutrition have predisposed the
mother to adverse birth outcome. For appropriate prevention of the adverse birth outcomes, data pertaining to
determinants of adverse birth outcomes are important. Therefore, this study was aimed to assess the determinants
of adverse birth outcomes among women who give birth in public hospitals of western Ethiopia.

Methods: An institutional-based unmatched prospective case-control study was conducted from February 15 to
April 15, 2020, in selected public hospitals of western Ethiopia. From mothers who gave birth in public hospitals of
Wollega zones, 165 cases and 330 controls were selected. Mothers with adverse birth outcomes were cases and
mothers without adverse birth were controls. Data was collected by structured interviewer-administered
questionnaires. In addition to the interview, the data collectors abstracted clinical data by reviewing the mother
and the babies’ medical records. The collected data were entered into Epi info version 7 and exported to SPSS
version 21 for analysis. Finally, multivariable logistic regression was used to identify determinants of adverse birth
outcomes at P-value < 0.05.

Results: A total of 495 mothers (165 cases and 330 controls) were included in the study with a mean age of

2848 4+ 5.908. Low ANC visit (AOR =3.92: 95% Cl; 1.86, 8.2), premature rupture of membrane (AOR = 2.83: 95% Cl;
1.72,4.64), being Anemic (AOR =2: 95% Cl; 1.16,3.44), pregnancy induced-hypertension (AOR =2.3:95% Cl; 1.4,3.85),
not getting dietary supplementation (AOR = 2.47:95% Cl; 1.6,3.82), and physical abuse (AOR =2.13: 95% Cl; 1.05,4.32)
were significantly associated with the development of the adverse birth outcome.

Conclusion: Low antenatal care visit, being anemic, premature rupture of membrane, pregnancy-induced
hypertension, not getting dietary supplementation, and physical abuse were determinants of adverse birth
outcomes. The clinicians should play a pivotal role to improve antenatal care follow up, counsel, and supplement
recommended diets and minimize violence and abuse during pregnancy.
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Plain English Summary

violence and abuse during pregnancy.

The adverse birth outcome is a common health problem consisting of several health effects involving pregnancy
and the newborn infant. Birth outcomes are measures of health at birth and their magnitude is dramatically
decreased in the past 40 years. However; there is still a large gap between developing and developed countries.
Infants with one or more adverse birth outcomes are at greater risk for mortality and a variety of health and
developmental problems. For appropriate prevention of adverse birth outcomes, data pertaining to determinants of
adverse birth outcomes are important. An institutional-based unmatched prospective case-control study was
conducted from February 15 to April 15, 2020, in selected public hospitals of western Ethiopia. In this study, low
Antenatal care (ANC) visits, being anemic, premature rupture of membrane, pregnancy-induced hypertension, not
getting dietary supplementation, and physical abuse were determinants of adverse birth outcomes. The clinicians
should play a pivotal role to improve ANC follow up, counsel, and supplement recommended diets and minimize
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Background

Although most pregnancy and childbirth are a joyful ex-
perience for most women, it sometimes ends up in ad-
verse birth outcome [1]. The adverse birth outcome is a
multifactorial outcome that mainly includes preterm
birth, low birth weight, stillbirth, macrosomia, congenital
anomaly, and infant/neonatal death. It is a common
health problem consisting of a several health effects in-
volving pregnancy and the newborn infant [2]. Preterm
birth is a live birth before 37 completed weeks of gesta-
tion and is the leading cause of neonatal mortality [3].
Low birthweight is infants who weigh less than 2500 g
(about 5 % pounds) at birth [4]. On the other hand, still-
birth is when the infant died in the womb after 28 weeks
of gestation [5].

Birth outcomes are measures of health at birth and
their magnitude is dramatically decreased in the past 40
years. However; there is still a large gap between devel-
oping and developed countries [2]. Globally, about 15
million babies are born prematurely each year, from
which Sub-Saharan Africa and South Asia account for
more than 60% [6, 7]. Of all births occurred worldwide,
about 20 million are low birth weight and 15% of this
occurs in sub-Saharan Africa [4]. Worldwide, nearly 3
million stillbirths occur annually, 98% of which occur in
developing countries [8]. On the other hand, more than
45% of under-fives death occur within the first 28 days
of life [9]. The overall prevalence of adverse birth out-
comes is 25.7% in rural India [10], 15.61% in Zimbabwe
[11], and 10.8% in rural Uganda [12]. In Ethiopia, the
prevalence of adverse birth outcome is 18.3% in Hawassa
town [13], 23% in Gondor university hospital [14], 32.5%
in Dessie referral hospital [15], 18.2% in Butajira general
hospital [16], and 31.8% in North Wollo zone [17].

Infants with one or more adverse birth outcomes are
at greater risk for mortality and a variety of health and
developmental problems [7]. Babies with adverse birth

outcomes are more likely to experience complications
like respiratory, immunologic, nervous system, and be-
havioral problems [7, 18]. Preterm birth and low birth
weight are critical determinants of child survival, disabil-
ities, stunting, and long-term adverse consequences [19].
Low birth weight infants may suffer the risk of develop-
ing many complications such as heart problems, anemia,
chronic lung disorders, growth retardation, and inhibited
cognitive developments [20]. Similarly, preterm birth im-
poses infants to physical and neurological problems
which may lead them to lifelong disabilities [21]. Pre-
term complications are also the leading cause of ap-
proximately 27% of neonatal deaths which accounts for
about four million every year [22].

The etiologies of adverse birth outcomes are multifac-
torial and not completely understood yet. Studies have
shown that sociodemographic factors such as the age of
the mother [12, 13, 16, 17, 23, 24], educational level
[23], level of income [25, 26], and place of residence [16,
17, 26] showed association with adverse birth outcome.
Obstetric factors such as the previous history of adverse
birth outcome [13, 14], antepartum hemorrhage [14],
history of abortion [16], gestational age [11], pregnancy
interval [27], obstetric complications [11, 15-17] and the
number of parities [12, 17] were associated with adverse
birth outcome. Other factors such as the presence of
chronic diseases [13], hypertensive disorder during preg-
nancy [14], anemia [15, 27], no dietary counseling [17,
27], low antenatal care visit [12—15, 17, 27], substance
use [25] and malaria [28] were also associated with ad-
verse birth outcome. Factors associated with adverse
birth outcomes are not the same across different cul-
tures and socioeconomic statuses within a society.

For appropriate planning and implementing proper in-
terventions to prevent the adverse birth outcome, data
pertaining to determinants of adverse birth outcome are
very important. Although there are studies on the
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various forms of adverse birth outcomes, there is limited
data on the overall adverse birth outcomes in Ethiopia.
To the best of our knowledge, this is the first study to
assess adverse birth outcomes and their associated fac-
tors in the western part of Ethiopia. Therefore, this study
was aimed to assess the determinants of adverse birth
outcomes among women who gave birth in public hospi-
tals of western Ethiopia. The finding of this study will
help the health care providers in planning health inter-
ventions to improve the wellbeing of children and
women.

Methods

Study design, setting and population

An institutional-based unmatched prospective case-
control study was conducted from February 15 to April
15, 2020, in selected public hospitals of Wollega zones,
western Ethiopia. According to the 2010 Central Statis-
tical Agency (CSA) report, the total population of Wol-
lega zone is 3,345,675 (52% females and 48% males) [29].
The Wollega zone is administratively divided into 4
zones, namely, the East Wollega zone, Horro Guduru
Wollega zone, West Wollega zone, and Kellem Wollega
zone. In the Wollega zone, there are 2 comprehensive
specialized hospitals, 9 general hospitals, 13 primary
hospitals, 102 health centers, and 401 health posts. This
study was conducted in six randomly selected public
hospitals found in Wollega zones, namely; Nekemte spe-
cialized hospital, Arjo hospital, Wollega university spe-
cialized hospital, Shambu general hospital, Gimbi
general hospital, and Nedjo general hospital. An esti-
mated total number of 85,345 births have been regis-
tered annually in the zones. The source population was
all mothers who gave birth in public hospitals of the four
Wollega zones. The study population was all mothers
who give birth at the six selected public hospitals of
Wollega zones during the study period.

All mothers who gave birth at the selected hospitals of
Wollega zones were included in the study. Women with
induced termination of pregnancy for medical reasons,
women with a serious general medical condition, un-
known last menstrual period (LMP) or not reliable ultra-
sonography and unable to communicate were excluded.
Cases were mothers with at least one adverse birth out-
come (preterm birth; < 37 gestational weeks at birth, low
birth weight; the weight of < 2.5 kg at birth, stillbirth; in-
fant died in the womb or during the intrapartum period
after 28 weeks of gestation, macrosomia; birth-weight
over 4000 g irrespective of gestational age, birth defect/
congenital anomaly; structural changes in one or more
parts of the infant’s body that are present at birth, neo-
natal death; the death of infant or neonates within 28
days of life, small for gestational age; birth weight below
the 10th percentile for the gestational age). Controls
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were mothers without adverse birth outcomes (> 37 ges-
tational weeks at birth, live birth, weight > 2.5 kg at birth
and not greater than 4 kg, no congenital anomaly, the
appropriate size for gestational age, and no neonatal
death).

Sample size determination and sampling techniques

The Sample size was calculated using the double popula-
tion proportion using EPI-Info 3.5.1 statistical software.
The proportion of low educational status, advanced ma-
ternal age, rural residence, age at first sex <14, and the
age difference between the partner at first intercourse
>5 years was used to determine the sample size from a
study done in Debre Tabor town [23]. Maternal age 45—
54 years was chosen as an independent variable since it
brought a higher sample size among other computed ex-
planatory variables. The assumptions for the sample size
calculation were as follows: minimum detectable odds
ratio of 2, a confidence level of 95% (Za/2 = 1.96), power
of 80% (Zp=0.80), a case to control ratio of 1:2, and
proportion of case among an exposed group of 22.0%
[23]. After adding a 10% non-response rate, the total cal-
culated sample size was 543 (181 cases and 362
controls).

Eligible cases were selected consecutively and the con-
secutive two controls were selected until the required
sample size was achieved. The number of cases and con-
trols were proportionally allocated to each hospital based
on the number of mothers who gave birth at each of the
selected hospitals in 4 months before the data collection
time. Then, the average number of mothers expected to
give birth per 2 months in each of the respective hospi-
tals was estimated. Accordingly, we included 42 cases
and 84 controls in Nekemte specialized Hospital, 38
cases and 76 controls in Wollega university specialized
hospital, 27 cases and 54 controls in Gimbi general Hos-
pital, 22 cases and 44 controls in Shambu general hos-
pital, 29 cases and 58 controls in Nedjo hospital and 23
cases and 46 controls in Arjo Hospital.

Data collection tool and procedure

Data was collected by structured interviewer-
administered questionnaire adapted from the Ethiopian
Demographic and Health Survey (EDHS) and other simi-
lar studies [11-14, 16, 17, 23, 27, 30]. The outcome vari-
able was the adverse birth outcome and the independent
variables were socio-demographic variables, obstetric re-
lated factors, pre-conception related factors, nutritional
and dietary related factors, behavior-related factors,
mothers’ history of pre-existing medical illness, and
health facility-related factors. The interview was held in
a separate room after a woman is stabilized and ready to
be discharged. In addition to the interview, the data col-
lectors abstracted clinical data by reviewing the mother
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and the babies’ medical records. Anthropometric mea-
surements were also made for both the mothers and the
newborns. The baby’s weight was measured by the data
collectors within 15 min after delivery using a calibrated
digital scale and rounded to the nearest 0.1 g. Mothers’
mid-upper arm circumference was measured using flex-
ible non-stretchable tape measure. Maternal hemoglobin
level was reviewed from mothers’ cards to determine
anemia. The data was collected by 12 trained BSc mid-
wives recruited from other hospitals not included in this
study for 2 months. Six Master of Science qualified mid-
wives supervised the overall data collection process.

Data quality control

The questionnaire was translated to the local language
Afan Oromo and then back to English by two different
language experts to check for consistency. Five percent
of the questionnaire (27 participants) was pre-tested at
the same study area 5days before data collection and
modification was made based on the pre-test result. The
ratio of a case to control used in the pretest was 1:2 (9
cases and 18 controls). Five days of training on the ob-
jectives of the study, sampling technique, ethical consid-
eration, and data collection techniques was given for
data collectors and supervisor. Continuous follow-up
and supervision of data collection were made by the su-
pervisors. The collected data were checked by the super-
visor daily for completeness.

Data processing and analysis

The collected data were coded, cleaned, and entered into
Epi info version 7 and exported to SPSS version 21 for
analysis. Descriptive statistics like frequencies and per-
centages were performed as univariate analysis. In this
study, cases were coded as 1, and controls were coded as
0 for analysis. Bivariable logistic regression analysis was
used to assess the unadjusted effect of each independent
variable on the dependent variable. Variables that have a
P-value less than 0.25 were entered into a multivariable
logistic regression model. A multivariable logistic regres-
sion model was fitted to identify independent determi-
nants of adverse birth outcomes. Model fitness was
tested with Hosmer-Lemeshow goodness of fit test and
omnibus tests of model coefficients. Variance inflation
factor (VIF) and tolerance test were also used to check
multicollinearity. Adjusted odds ratio (AOR) with a 95%
confidence interval (CI) was calculated to determine the
strength of an association. P-value < 0.05 was considered
statistically ~ significant in  multivariable logistic
regression.

Operational definitions
Preterm birth: is when a baby is born before 37 com-
pleted weeks of gestation but after 28 weeks of gestation.
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Low birth weight: is when a baby’s birth weight is below
2500 g or below 2.5 kg. Macrosomia: is defined as birth-
weight over 4 kg irrespective of gestational age. Stillbirth:
is when the infant died in the womb or during the intra-
partum period after 28 weeks of gestation. Birth defect/
congenital anomaly: is when there are structural changes
in one or more parts of the infant’s body that are present
at birth. Adverse birth outcome: is when a woman met
at least one of the above conditions. No adverse birth
outcome: Those women who gave normal live birth
without the above-mentioned abnormal birth outcome
[5]. Perceived stress: A mother is considered as stressed
if perceived stress score is above mean and not stressed
if below calculated mean value of scores. Danger sign of
pregnancy: A mother is considered as having danger sign
if she developed at least one from nine danger signs
stated in the world health organization (WHO) guide list
and no danger sign if no any sign developed.

Results

Socio-demographic characteristics of the respondents
From the total of 543 eligible participants (181 cases and
362 controls), 495 mothers (165 cases and 330 controls)
were participated in the study making a response rate of
91.2%. The mother’s age was lying between 15 and 44
years with a mean of 28.48 + 5.908 SD. The majority of
the study participants, 141 (85.45%) of the cases and 286
(86.67%) of the controls were Oromo. Regarding the reli-
gion of the respondents, 86 (52.12%) of the cases, and
160 (48.48%) of the controls were protestant. About 153
(92.73%) of the cases and 311 (94.24%) of the controls
were married. Regarding educational status, 47 (28.48%)
of the cases and 108 (32.7%) of controls had a diploma
and above. The majority of the study participants, 104
(63.03%) of the cases and 212 (64.24%) of controls were
from rural. More than half of the study participants, 105
(63.64%) of the cases and 189 (57.27%) of the controls
were married at an age between 18 and 23 years. Regard-
ing monthly income, 37(22.42%) of the cases and 75
(22.73%) of the controls get a monthly income of 2001—
3000 Ethiopian birr. Concerning family size, 107
(64.85%) of the cases, and 197(59.7%) of the controls
have 4—6 family size (Table 1).

Obstetrics related characteristics of the respondents

Regarding the number of births, 106 (64.24%) of the
cases and 217 (65.76%) of the controls have less than 3
births. The birth space for 54 (32.73%) cases and 121
(36.67%) of controls were more than 23 months. The
majority of the study participants, 118 (71.52%) of the
cases 247 (74.85%) of the controls were used family
planning before the current pregnancy. The majority of
participants, 125 (75.76%) of the cases and 260 (78.79%)
of the controls were planned their pregnancy. About 60
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Table 1 Socio-demographic characteristics of mothers
attending birth at public hospitals of Wollega zones, 2020 (n =
495; Cases: 165 and controls: 330)

Variables Control n (%) Cases n (%) Total n (%)

Ethnicity of mothers

Oromo 286 (86.67) 141 (85.45) 427 (86.3)
Amhara 35 (10.6) 21 (12.73) 56 (11.3)
Gurage 9 (2.73) 3(1.82) 12 (24)
Religion of mothers
Protestant 160 (48.48) 86 (52.12) 246 (49.7)
Orthodox 86 (26.06) 39 (23.64) 125 (25.3)
Catholic 13 (3.94) 8 (4.85) 21 (4.2)
Muslim 62 (18.78) 29 (17.58) 91 (184)
Others 9(273) 3(1.82) 12 24)
Marital status
Married 311 (94.24) 153 (92.73) 464 (93.7)
Single 6 (1.82) 3(1.82) 9(1.8
Divorced 9(2.73) 6 (3.64) 15 (3)
Widowed 4(1.21) 3(1.82) 7 (1.4)
Educational status
Unable to read and write 72 (21.8) 40 (24.24) 112 (226)
Completed grade 1-8 84 (25.5) 42 (25.45) 126 (25.5)
Completed grade 9-12 66 (20) 36 (21.82) 102 (20.6)
Diploma and above 108 (32.7) 47 (28.48) 155 (31.3)
Residence
Rural 212 (64.24) 104 (63.03) 316 (63.8)
Urban 118 (35.76) 61 (36.97) 179 (36.2)
Age category
15-24 89 (26.97) 43 (26.06) 132 (26.7)
25-34 176 (53.33) 93 (56.36) 269 (54.3)
35-44 65 (19.7) 29 (17.58) 94 (19)
Age at 1st marriage
< 18 years 110 (33.33) 51 (3091) 161 (32.5)
18-23 years 189 (57.27) 105 (63.64) 294 (594)
> 23 years 31 (939 9 (545) 40 (8.1)
Monthly income
<1000 birr 67 (20.3) 40 (24.24) 107 (21.6)
1000-2000 birr 54 (16.36) 31 (18.79) 85(17.2)
2001-3000 birr 75 (22.73) 37 (2242) 112 (22.6)
3001-4000 birr 59 (17.88) 28 (16.97) 87 (17.6)
> 4000 75 (22.73) 29 (17.58) 104 (21)
Family size
1-3 98 (29.7) 37 (2242) 135 (27.3)
4-6 197 (59.7) 107 (64.85) 304 (61.4)
>6 35(10.7) 21 (12.73) 56 (11.3)
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(36.4%) of the cases and 182 (55.15%) of the controls
were attended ANC more than four times. Concerning
danger signs, 123 (74.55%) of the cases and 267 (80.9%)
of the controls were didn't experienced danger signs
during pregnancy. More than half, 88 (53.33%) of the
cases and 196 (59.39%) of the controls were delivered
through SVD. Concerning the previous history of ad-
verse birth outcomes, 131 (79.4%) of the cases, and 271
(82.12%) of the controls had no history of adverse birth
outcomes. About 106 (64.24%) of the cases and 280
(84.85%) of the controls didn’t experience PROM, and
most of the labor started spontaneously for 125 (75.76%)
of cases and 269 (81.52%) of controls (Table 2).

Mothers medical history and health facility related
characteristics of respondents
The majority of the participants, 288 (87.27%) of the
controls and 124 (75.15%) of the cases and nearly all,
322 (97.58%) of the controls and 160 (96.97%) of the
cases had no history of hypertension and cardiac dis-
eases respectively. Three hundred eleven (94.24%) of the
controls and 154 (93.33%) of the cases were HIV nega-
tive. The majority of participants, 291 (88.18%) of the
controls and 120 (72.73%) of the cases, 317 (96.06%) of
the controls and 154 (93.33%) of the cases, and 289
(87.58%) of the controls and 154 (93.3%) of the cases
had no history of Anemia, malaria, and STT respectively.
Concerning pregestational BMI, 258 (78.18%) of the
controls, and 122 (73.94%) of the cases had 18-24 kg/
m”. The majority of the participants, 281 (85.15%) of the
controls and 108 (64.45%) of the cases had no
pregnancy-induced hypertension. More than half, 192
(58.18%) of the controls and 111 (67.27%) of the cases
had a height of <150 cm. Regarding the time of ANC
visit, 90 (54.55%) of the cases and 167 (50.6%) of the
controls visited in the 2nd trimester. Almost all,321
(97.27%) of the controls and 163 (98.79%) of the cases
delivered a single child. Labor duration has lasted for 8—
15h in 143 (43.33%) of the controls and 65 (39.4%) of
the cases. The majority of participants, 217 (65.75%) of
the controls and 102 (61.82%) of the cases travel less
than 1 h to reach the health facility (Table 3).

Social and behavioral related characteristics of
respondents

The majority of the participants, 281 (85.15%) of the
controls and 128 (77.58%) of the cases had no history of
substance use. Three hundred seven (93.03%) of the
controls and 144 (87.27%) of the cases had no history of
physical abuse and harassment. Almost all, 313 (94.85%)
of the controls and 159 (96.36%) of the cases were not
used traditional medicine, and about 254 (76.97%) of the
controls and 113 (68.48%) of the cases didn’t experience
stress during pregnancy (Table 4).
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Table 2 Obstetrics related characteristics of mothers attending birth at public hospitals of Wollega zones, 2020 (n = 495; Cases: 165

and controls: 330)

Variables Control n (%) Cases n (%) Total n (%)
Number of births

<3 217 (65.76) 106 (64.24) 323 (65.3)

3-5 81 (24.55) 47 (2848) 128 (25.9)

>5 32 (9.70) 12 (7.27) 44 (8.9)
Duration between births

1st pregnancy 79 (23.94) 49 (29.70) 128 (25.9)

<12 months 16 (4.85) 10 (6.06) 26 (5.3)

12-17 months 26 (7.88) 10 (6.06) 36 (7.3)

18-23 months 88 (26.67) 42 (25.45) 130 (26.3)

> 23 months 121 (36.67) 54 (32.73) 175 (35.4)
Family planning utilization

Ye 247 (74.85) 118 (71.52) 365 (73.7)

No 83 (25.15) 47 (28498) 130 (26.3)
Plan of pregnancy

Yes 260 (78.79) 125 (75.76) 385 (77.8)

No 70 (21.21) 40 (24.24) 110 (22.2)
Antenatal care attendance

One time 16 (4.85) 33 (20) 49 (99

Two times 46 (13.94) 33 (20) 79 (16)

Three times 86 (26.06) 39 (236) 125 (25.3)

> =4 times 182 (55.15) 60 (36.4) 242 (48.9)
Danger sign of pregnancy

Yes 63 (19.1) 42 (25.45) 105 (21.2)

No 267 (80.9) 123 (74.55) 390 (78.8)
Mode of delivery

Spontaneous vaginal delivery 196 (59.39) 88 (53.33) 284 (57.4)

Forceps 18 (545) 10 (6.06) 28 (5.7)

Cesarean section 66 (20) 43 (26.06) 109 (22)

Vacuum delivery 45 (13.64) 20 (12.12) 65 (13.1)

Destructive delivery 5(1.52) 4 (242) 9(1.8)
History of adverse birth outcome

Yes 59 (17.88) 34 (20.6) 93 (18.8)

No 271 (82.12) 131 (794) 402 (81.2)
Premature rupture of membrane

Yes 50 (15.15) 59 (35.76) 109 (22)

No 280 (84.85) 106 (64.24) 386 (78)
Labor started

Spontaneously 269 (81.52) 125 (75.76) 394 (79.6)

Induced 61 (1848) 40 (24.24) 101 (204)

Bivariable logistic regression analysis of respondents

In the bivariable analysis, age at first marriage, income,
family size, birth space, ANC attendance, danger sign of
pregnancy, mode of delivery, premature rupture of the

membrane, labor duration, history of hypertension,
anemia, malaria, STI, pregnancy-induced hypertension,
the height of mother, dietary counseling, dietary supple-
mentation, time of ANC attendance, time to reach a
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Table 3 Mothers medical history and health facility related characteristics of mothers attending birth at public hospitals of Wollega
zones, 2020 (n =495; Cases: 165 and controls: 330)

Variables

Control n (%)

Cases n (%)

Total n (%)

History of diabetes mellitus
Yes
No

History of hypertension
Yes
No

History of Cardiac disease
Yes
No

21 (6.36)
309 (93.64)

42 (12.73)
288 (87.27)

8 (242)
322 (97.58)

Status of Human immunodeficiency virus status

Positive
Negative
Unknown
Anemia
Yes
No
Malaria
Yes
No
Sexually transmitted infection
Yes
No
Pregestational body mass index
<18kg/m2
18-24kg/m2
> 24 kg/m2
Pregnancy induced hypertension
Yes
No
Maternal Height
>=150cm
<150cm
Dietary counselling
Yes
No
Mid-upper arm circumference
<23cm
=>23cm
Dietary supplementation
Yes
No
Time of 1st antenatal care visit

1st Trimester

9(2.73)
311 (94.24)
10 (3.03)

39 (11.82)
291 (88.18)

13 (3.94)
317 (96.06)

41 (1242)
289 (87.58)

35 (106)
258 (78.18)

37 (11.21)

49 (14.85)
281 (85.15)

138 (41.82)
192 (58.18)

216 (65.45)
114 (34.55)

97 (294)
233 (70.6)

236 (71.52)
94 (28.48)

125 (37.88)

10 (6.06)
155 (93.94)

41 (24.85)
124 (75.15)

5(3.03)
160 (96.97)

4 (242)
154 (93.33)
7 (4.24)

45 (27.27)
120 (72.73)

11 (6.67)
154 (93.33)

12 (7.27)
154 (93.3)

17 (10.3)
122 (73.94)

26 (15.75)

57 (34.55)
108 (65.45)

54 (32.73)
111 (67.27)

92 (55.76)
73 (44.24)

49 (29.7)
116 (70.3)

78 (47.27)
87 (52.73)

46 (27.88)

31 (6.3)
464 (93.7)

83 (16.8)
412 (83.2)

13 (26)
482 (97.4)

13 (26)
465 (93.9)
17 (34)

84 (17)
411 (83)

24 (4.8)
471 (95.2)

53 (10.7)
442 (89.3)

52 (10.5)
380 (76.8)

63 (12.7)

106 (21.4)
389 (78.6)

192 (38.8)
303 (61.2)

308 (62.2)
177 (37.8)

146 (29.5)
349 (70.5)

314 (634)
181 (36.6)

171 (34.5)
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Table 3 Mothers medical history and health facility related characteristics of mothers attending birth at public hospitals of Wollega

zones, 2020 (n =495; Cases: 165 and controls: 330) (Continued)

Cases n (%) Total n (%)

Variables Control n (%)
2nd trimester 167 (50.6)
3rd Trimester 38 (11.51)

Number of children born
Multiple 9 (2.73)
Singleton 321 (97.27)

Labour duration category
<8h 111 (33.64)
8-15h 143 (43.33)
16-22h 61 (1848)
>22h 15 (4.55)

Time to reach health facility
<lh 217 (65.75)
1-2h 70 (21.21)
>2h 43 (13.03)

90 (54.55) 257 (51.9)
29 (17.57) 67 (13.5)
2(1.21) 1122
163 (98.79) 484 (97.8)
59 (35.76) 170 (34.3)
65 (39.4) 208 (42)
34 (206) 95 (19.2)
7 (4.24) 22 (44)
102 (61.82) 319 (64.4)
35 (21.21) 105 (21.2)
28 (16.97) 71 (14.3)

health facility, history of substance abuse, physical abuse
and stress were significantly associated with the adverse
birth outcome at a p-value 0.25 (Table 5).

Multivariable logistic regression analysis

In a multivariable logistic regression analysis, ANC at-
tendance, PROM, being Anemic, PIHTN, dietary supple-
mentation, and physical abuse/harassment were
significantly associated with the adverse birth outcome.
The odds of developing adverse birth outcomes were
3.92 times higher in mothers who had one-time ANC at-
tendance than mothers who attended four and above
times (AOR=3.92: 95% CI; 1.86, 8.2). The odds of

Table 4 Social and behavioral related characteristics of mothers
attending birth at public hospitals of Wollega zones, 2020 (n =
495; Cases: 165 and controls: 330)

Control n (%)

Variables Cases n (%) Total n (%)

History of substance abuse

Yes 49 (14.85) 37 (2242) 86 (17.4)

No 281 (85.15) 128 (77.58) 409 (82.6)
Physical abuse

Yes 23 (6.97) 21 (12.73) 44 (89)

No 307 (93.03) 144 (87.27) 451 (91.1)
Use of traditional Medicine

Yes 17 (5.15) 6 (3.64) 23 (4.6)

No 313 (94.85) 159 (96.36) 472 (954)
Experienced stress

Yes 76 (23.03) 52 (31.52) 128 (259)

No 254 (76.97) 113 (6848) 367 (74.1)

developing adverse birth outcomes were 2.83 times
higher among mothers who developed PROM than
mothers who do not develop (AOR=2.83: 95% CI;
1.72,4.64). The odds of developing adverse birth out-
comes were 2 times higher among anemic mothers than
their counterparts (AOR =2.0: 95% CI; 1.16,3.44). The
study revealed that mothers who developed pregnancy-
induced hypertension were 2.3 times higher odds of de-
veloping adverse birth outcomes than their counterparts
(AOR =2.3:95% CI;1.4,3.85). The odds of developing ad-
verse birth outcomes were 2.47 times higher among
mothers who didn’t get dietary supplementation than
mothers who got dietary supplementation (AOR =2.47:
95% CI;1.6,3.82). Mothers who experienced physical
abuse were 2.13 times more likely to develop adverse
birth outcomes than mothers who do not exposed to
physical ~abuse/harassment (AOR=2.13: 95% CI;
1.05,4.32) (Table 6).

Discussion

Globally, adverse birth outcomes remained the major
public health problems in the world, particularly in de-
veloping countries where the accessibility and utilization
of health care facilities are limited. This study was con-
ducted to identify determinants of adverse birth out-
comes among mothers who gave birth at public
hospitals of Wollega zones. In this study, Antenatal care
attendance, premature rupture of the membrane, being
anemic, pregnancy-induced hypertension, dietary sup-
plementation, and physical abuse were significantly asso-
ciated with the development of the adverse birth
outcome.
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Table 5 Bivariable logistic regression analysis of adverse birth outcome among women gave birth at public hospitals of Wollega
Zones, west Ethiopia, 2020 (n =495; Cases: 165 and controls: 330)

Characteristics Adverse birth outcome COR (95%) ClI P-
Control n (%) Cases n (%) value
Ethnicity
Oromo 286 (86.67) 141 (85.45) 1
Amhara 35 (10.6) 21 (12.73) 1.21 (0.68,2.17) 0.5
Gurage 9(273) 3(1.82) 067 (0.18,2.54) 0.56
Religion of the mother
Protestant 160 (48.48) 86 (52.12) 1
Orthodox 86 (26.06) 39 (23.64) 0.84 (0.53,1.34) 047
Catholic 13 (3.94) 8 (4.85) 4 (0457,2.87) 0.77
Muslim 62 (18.78) 29 (17.58) 0.87 (0.52,1.45) 06
Others 9(273) 3(1.82) 062 (0.16,2.35) 048
Marital status
Married 311 (94.24) 153 (92.73) 1
Single 6 (1.82) 3(1.82) 1.02 (0.254.12) 0.98
Divorced 9(2.73) 6 (3.64) 1.35 (047,3.87) 0.57
Widowed 4(1.21) 3(1.82) 1.52 (0.34,6.89) 0.58
Educational status
Unable to read and write 72 (21.8) 0 (24.24) 1.28 (0.76,2.14) 035
Completed grade 1-8 84 (25.5) 2 (2545) 1.15 (0.69,1.9) 0.59
Completed grade 9-12 66 (20) 6 (21.82) 1.25(0.74,2.13) 04
Diploma and above 108 (32.7) 7 (2848) 1
Residence
Rural 212 (64.24) 104 (63.03) 1
Urban 118 (35.76) 61 (36.97) 1.05 (0.7,1.55) 0.79
Age category
15-24 years 89 (26.97) 43 (26.06) 1.08 (0.6,1.9) 0.78
25-34 years 176 (53.33) 93 (56.36) 1.18 (0.71,1.96) 0.5
35-44 years 65 (19.7) 29 (17.58) 1
Age at 1st marriage
< 18 years 110 (33.33) 51 (30.91) 16 (0.71,3.6) 0.26
18-23 years 189 (57.27) 105 (63.64) 1.9 (0.88/4.17) 0.1*
> 23 years 31 (9.39) 9 (5.45) 1
Monthly income
<1000 birr 7 (20.3) 40 (24.24) 1.54 (0.86,2.76) 0.14*
1000-2000 birr 4 (16.36) 31 (18.79) 148 (0.8,2.75) 021*
2001-3000 birr 5(22.73) 37 (2242) 1.27 (0.7,2.28) 041
3001-4000 birr 9 (17.88) 28 (16.97) 1.23 (0.66,2.28) 0.52
> 4000 birr 5(22.73) 29 (17.58) 1
Family size
1-3 98 (29.7) 37 (2242) 1
4-6 197 (59.7) 107 (64.85) 144 (0.92,2.25) 0.11*
>6 35(10.7) 21 (12.73) 1.59 (0.82,3.07) 0.17*

Number of live births



Abadiga et al. Archives of Public Health (2022) 80:12 Page 10 of 17

Table 5 Bivariable logistic regression analysis of adverse birth outcome among women gave birth at public hospitals of Wollega
Zones, west Ethiopia, 2020 (n = 495; Cases: 165 and controls: 330) (Continued)

Characteristics Adverse birth outcome COR (95%) ClI P-
Control n (%) Cases n (%) value
<3 217 (65.76) 106 (64.24) 1
3-5 81 (24.55) 47 (2848) 1.18 (0.77,1.82) 043
>5 32 (9.70) 12 (7.27) 0.77 (0.38,1.55) 046
Duration between pregnancy
1st pregnancy 79 (23.94) 49 (29.70) 1.39 (0.86,2.24) 0.18*
<12 months 16 (4.85) 10 (6.06) 14 (06,3.28) 044
12-17 months 26 (7.88) 10 (6.06) 0.86 (0.39,1.9) 0.71
18-23 months 88 (26.67) 42 (2545) 1.07 (0.657,1.74) 0.78
> 23 months 121 (36.67) 54 (32.73) 1
Family planning utilization
Yes 247 (74.85) 118 (71.52) 1
No 83 (25.15) 47 (2848) 1.18 (0.78,1.8) 0427
Plan of pregnancy
Yes 260 (78.79) 125 (75.76) 1
No 70 (21.21) 40 (24.24) 1.19 (0.76,1.85) 044
Antenatal care attendance
One time 16 (4.85) 33 (20) 6.25 (3.22,12.16) <0.001*
Two times 46 (13.94) 33 (20) 217 (1.273.71) 0.004*
Three times 86 (26.06) 39 (236) 1.37 (0.85,2.22) 0.19%
> =4 times 182 (55.15) 60 (36.4) 1
Danger sign of pregnancy
Yes 63 (19.1) 42 (2545) 145 (0.93,2.26) 0.1%
No 267 (80.9) 123 (74.55) 1
Mode of delivery
Spontaneous vaginal delivery 196 (59.39) 88 (53.33) 1
Forceps 18 (5.45) 10 (6.06) 1.24 (0.55,2.79) 0.61
Cesarean section 66 (20) 43 (26.06) 145 (0.92,2.29) 0.11%
Vacuum delivery 45 (13.64) 20 (12.12) 0.99 (0.55,1.77) 0.97
Destructive delivery 5(1.52) 4(242) 1.78 (047,6.79) 0.39
History of adverse birth outcome
Yes 59 (17.88) 34 (20.6) 1.19 (0.745,1.91) 046
No 271 (82.12) 131 (794) 1
Premature rupture of membrane
Yes 50 (15.15) 59 (35.76) 312 (201,4.83) <0.001*
No 280 (84.85) 106 (64.24) 1
Labour started
Spontaneously 269 (81.52) 125 (75.76) 1
Induced 61 (1848) 40 (24.24) 141 (09,221) 0.135%
History of diabetes mellitus
Yes 21 (6.36) 10 (6.06) 0.95 (044,2.07) 09
No 309 (93.64) 155 (93.94) 1

History of hypertension



Abadiga et al. Archives of Public Health

(2022) 80:12

Page 11 of 17

Table 5 Bivariable logistic regression analysis of adverse birth outcome among women gave birth at public hospitals of Wollega
Zones, west Ethiopia, 2020 (n = 495; Cases: 165 and controls: 330) (Continued)

Characteristics Adverse birth outcome COR (95%) ClI P-
Control n (%) Cases n (%) value
Yes 42 (12.73) 41 (24.85) 227 (14,3.66) 0.001*
No 288 (87.27) 124 (75.15) 1
History of cardiac disease
Yes 8 (242 5 (3.03) 1.26 (04053.91) 0.69
No 322 (97.58) 160 (96.97) 1
Human immunodeficiency virus status
Positive 9 (2.73) 4(242) 1
Negative 311 (94.24) 154 (93.33) 1.1 (0.34,3.67) 0.86
Unknown 10 (3.03) 7 (4.24) 1.57 (0.34,7.22) 0.56
Anemia
Yes 39 (11.82) 45 (27.27) 2.8 (1.73/4.5) <0.001*
No 291 (88.18) 120 (72.73) 1
Malaria
Yes 13 (3.94) 11 (6.67) 1.74 (0.76,3.97) 0.18%
No 317 (96.06) 154 (93.33) 1
Sexually transmitted infection
Yes 41 (1242) 12 (7.27) 0.55 (0.28,1.08) 0.08*
No 289 (87.58) 154 (93.3) 1
Pregestational body mass index
<18kg/m2 35 (10.6) 17 (10.3) 0.97 (0.52,1.81) 0.93
18-24 kg/m?2 258 (78.18) 122 (73.94) 145 (067,3.1) 0.34
> 24 kg/m2 37.(11.21) 26 (15.75) 1
Pregnancy induced hypertension
Yes 49 (14.85) 57 (34.55) 303 (1.954.7) <0.001*
No 281 (85.15) 108 (65.45) 1
Maternal height
>=150cm 138 (41.82) 54 (32.73) 1
<150cm 192 (58.18) 111 (67.27) 147 (0.99,2.18) 0.051*
Dietary counselling
Yes 216 (65.45) 92 (55.76) 1
No 114 (34.55) 73 (44.24) 1.5(1.032.2) 0.036*
Mid upper arm circumference
<23cm 97 (294) 49 (29.7) 1.01 (0.67,1.53) 0.94
=>23cm 233 (706) 116 (70.3) 1
Dietary supplementation
Yes 236 (71.52) 78 (47.27) 1
No 94 (2848) 87 (52.73) 28 (1.94.13) <0.001*
Time of 1st antenatal care visit
1st Trimester 125 (37.88) 46 (27.88) 1
2nd trimester 167 (50.6) 90 (54.55) 146 (0.96,2.24) 0.078*
3rd Trimester 38 (11.51) 29 (17.57) 2.07 (1.153.74) 0.015%

Number of born child
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Table 5 Bivariable logistic regression analysis of adverse birth outcome among women gave birth at public hospitals of Wollega
Zones, west Ethiopia, 2020 (n = 495; Cases: 165 and controls: 330) (Continued)

Characteristics Adverse birth outcome

COR (95%) CI P-

Control n (%)

Cases n (%) value

Multiple 9 (2.73)

Singleton 321 (97.27)
Labor duration category

<8h 111 (33.64)

8-15h 143 (43.33)

16-22h 61 (1848)

>22h 15 (4.55)
Time to reach health facility

<lh 217 (65.75)

1-2h 70 (21.21)

>2h 43 (13.03)
History of substance abuse

Yes 49 (14.85)

No 281 (85.15)
Physical abuse

Yes 23 (6.97)

No 307 (93.03)
Use of traditional medicine

Yes 17 (5.15)

No 313 (94.85)
Experienced stress

Yes 76 (23.03)

No 254 (76.97)

2(121) 1

163 (98.79) 228 (0.48,10.7) 0.29
59 (35.76) 1

65 (394) 0.85 (0.56,1.32) 047
34 (20.6) 1.05 (0.62,1.77) 0.86

7 (4.24) 0.87 (0.34,2.27) 0.79
102 (61.82) 0.72 (042,1.23) 0.23*
35 (21.21) 0.77 (041,1.43) 041
28 (16.97) 1

37 (22.42) 1.66 (1.03,2.67) 0.037*
128 (77.58) 1

21 (12.73) 1.95 (1.04,3.63) 0.036*
144 (87.27) 1

6 (3.64) 069 (0.27,1.79) 045
159 (96.36) 1

52 (31.52) 1.54 (1.01,2.33) 0.043*
113 (6848) 1

COR Crude Odd Ratio, C/ Confidence Interval
*shows significant at P-value < 0.25

In this study, the odds of developing adverse birth out-
comes were 3.92 times higher in mothers who have one-
time ANC attendance than mothers who attended four
and above times (AOR =3.92: 95% CI; 1.86, 8.2). This
finding is congruent with the results from Gonder [14],
Hawassa [13], Dessie [15], North Wollo [17], and Tigray
[27], in which adverse birth outcome is higher among
mothers with limited ANC visit. This might be due to
the fact that counseling given during the ANC follow up
helps the mothers to get information on diet, danger
signs of pregnancy, and pregnancy-related complication.
It is known that ANC visits during pregnancy help to
monitor the wellbeing of the fetus. The lack of adequate
ANC visits during pregnancy decreases the chance of
identifying risks of adverse birth outcomes and providing
appropriate interventions for its prevention. Women
should access to information related to nutrition and
danger signs of pregnancy and ANC follow up will also
help a woman seek early treatment for pregnancy related
problems. Therefore, the regional health bureau should

give more attention on expanding antenatal care espe-
cially in the rural areas, and create awareness about fam-
ily planning methods for all women of reproductive age
group both in rural and urban setting.

The odds of developing adverse birth outcomes were 2
times higher among anemic mothers than their counter-
parts (AOR =2.0: 95% CI; 1.16,3.44). This finding is con-
sistent with the study done in Dessie [15], Tigray [27],
India [31]. Anemia, which is common during pregnancy,
particularly in developing countries, highly contributed
to the adverse birth outcome. Anemia may lead to de-
creased blood flow to the placenta and results in pre-
term labor which in turn results in preterm birth and
other adverse birth outcomes. Also, anemia may cause
hypoxia which can induce fetal stress, which stimulates
the production of the corticotrophin-releasing hormone
(CRH) leading to preterm labor. Iron deficiency may also
increase the risk of maternal infections which can again
stimulate the production of CRH predisposing to pre-
term birth. Therefore, evaluation of hemoglobin level
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Table 6 Multivariate logistic regression analysis of adverse birth outcome among mothers gave birth at public hospitals of Wollega
Zones, west Ethiopia, 2020 (n =495; Cases: 165 and controls: 330)

Characteristics Adverse birth outcome COR (95%) ClI AOR (95%) Cl P-value
Control n (%) Cases n (%)

Age at 1st marriage 110 (33.33) 51 (30.971)
< 18 years 189 (57.27) 105 (63.64) 1.6 (0.71,3.6) 144 (0.57,3.68) 044
18-23 years 31 (939 9 (545) 1.9 (0.88/4.17) 1.98 (0.834.7) 0.12
> 23 years 110 (33.33) 51 (30.971) 1 1

Monthly income
<1000 birr 67 (20.3) 40 (24.24) 1.54 (0.86,2.76) 1.03 (0.5,2.09) 0.93
1000-2000 birr 54 (16.36) 31 (18.79) 148 (0.8,2.75) 148 (0.7,3.14) 031
2001-3000 birr 75 (22.73) 37 (2242) 1.27 (0.7,2.28) 1.29 (0.64,2.59) 048
3001-4000 birr 59 (17.88) 28 (16.97) 1.23 (0.66,2.28) 1.24 (0.59,2.6) 0.56
> 4000 birr 75 (22.73) 29 (17.58) 1 1

Family size
1-3 98 (29.7) 37 (2242) 1 1
4-6 197 (59.7) 107 (64.85) 144 (0.92,2.25) 1.56 (0.87,2.82) 0.13
>6 35(10.7) 21 (12.73) 1.59 (0.82,3.07) 1.84 (0.794.3) 0.15

Birth space
1st pregnancy 79 (23.94) 49 (29.70) 1.39 (0.86,2.24) 1.22 (0.68,2.17) 049
<12 months 16 (4.85) 10 (6.06) 14 (06,3.28) 1.35 (0.47,3.85) 0.57
12-17 months 26 (7.88) 10 (6.06) 0.86 (0.39,1.9) 04 (0.16,1.0) 0.07
18-23 months 88 (26.67) 42 (25.45) 1.07 (0.657,1.74) 1.1 (0.64,1.96) 0.7
> 23 months 121 (36.67) 54 (32.73) 1

Antenatal care attendance
One time 16 (4.85) 33 (20) 6.25 (3.22,12.16) 392 (1.8682) <0.001**
Two times 46 (13.94) 33 (20) 217 (1.273.71) 16 (09,29) 0.1
Three times 86 (26.06) 39 (23.6) 1.37 (0.85,2.22) 1.33 (0.78,2.26) 0.29
> =4 times 182 (55.15) 60 (36.4) 1 1

Danger sign of pregnancy
Yes 63 (19.1) 42 (2545) 145 (0.93,2.26) 1.58 (0.94,2.65) 0.08
No 267 (80.9) 123 (74.55) 1 1

Mode of delivery
Spontaneous vaginal delivery 196 (59.39) 88 (53.33) 1 1
Forceps 18 (5.45) 10 (6.06) 1.24 (0.55,2.79) 1.05 (0.353.1) 093
Cesarean section 66 (20) 43 (26.06) 145 (0.92,2.29) 1.21 (0.65,2.27 0.54
Vacuum delivery 45 (13.64) 20 (12.12) 0.99 (0.55,1.77) 1.1 (0.52,2.23) 0.83
Destructive delivery 5(152) 4(242) 1.78 (047,6.79) 1.27 (0.25,6.5) 0.77

Premature rupture of membrane
Yes 50 (15.15) 59 (35.76) 312 (201,4.83) 283 (1.72/4.64) <0.001**
No 280 (84.85) 106 (64.24) 1 1

Labour started
Spontaneously 269 (81.52) 125 (75.76) 1 1
Induced 61 (1848) 40 (24.24) 141 (09,2.21) 0.94 (0.53,1.65) 0.82

History of hypertension
Yes 42 (12.73) 41 (24.85) 2.27 (14,3.66) 1.16 (0.55,2.46) 0.69
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Table 6 Multivariate logistic regression analysis of adverse birth outcome among mothers gave birth at public hospitals of Wollega

Zones, west Ethiopia, 2020 (n =495; Cases: 165 and controls: 330) (Continued)

Characteristics Adverse birth outcome COR (95%) ClI AOR (95%) Cl P-value
Control n (%) Cases n (%)
No 288 (87.27) 124 (75.15) 1 1
Anemia
Yes 39 (11.82) 45 (27.27) 28 (1.734.5) 20 (1.16,344) 0.01**
No 291 (88.18) 120 (72.73) 1 1
Malaria
Yes 13 (3.94) 11 (6.67) 1.74 (0.76,3.97) 2.11 (0.76,5.83) 0.14
No 317 (96.06) 154 (93.33) 1 1
Sexually transmitted infection
Yes 41 (1242) 12 (7.27) 0.55 (0.28,1.08) 0.55(0.25,1.2) 0.13
No 289 (87.58) 154 (93.3) 1 1
Pregnancy induced hypertension
Yes 49 (14.85) 57 (34.55) 303 (1.954.7) 23 (14,3.85) 0.001**
No 281 (85.15) 108 (65.45) 1 1
Maternal height
>=150cm 138 (41.82) 54 (32.73) 1 1
<150cm 192 (58.18) 111 (67.27) 147 (0.99,2.18) 0.99 (0.587,1.67) 0.97
Dietary counselling
Yes 216 (65.45) 92 (55.76) 1 1
No 114 (34.55) 73 (44.24) 1.5(1.03,22) 146 (0.94,2.27) 0.09
Dietary supplementation
No 236 (71.52) 78 (47.27) 28(194.13) 247 (16,3.82) <0.001**
Yes 94 (2848) 87 (52.73) 1 1
Time of 1st antenatal care visit
1st Trimester 125 (37.88) 46 (27.88) 1 1
2nd trimester 167 (506) 90 (54.55) 146 (0.96,2.24) 145 (0.89,2.37) 0.13
3rd Trimester 38 (11.51) 29 (17.57) 2.07 (1.153.74) 1.76 (0.88,3.53) 0.1
Time to reach health facility
<Th 217 (65.75) 102 (61.82) 0.72 (042,1.23) 059 (0317,1.11) 0.1
1-2h 70 (21.21) 35(21.21) 0.77 (041,1.43) 0.8 (0.39,1.64) 0.54
>2h 43 (13.03) 28 (16.97) 1 1
History of substance abuse
Yes 49 (14.85) 37 (2242) 1.66 (1.03,2.67) 1.37(0.78,2.42) 0.27
No 281 (85.15) 128 (77.58) 1
Physical abuse
Yes 23 (6.97) 21 (12.73) 1.95 (1.04,3.63) 2.13(1.054.32) 0.036**
No 307 (93.03) 144 (87.27) 1 1
Experienced stress
Yes 76 (23.03) 52 (31.52) 1.54 (1.01,233) 0.76 (0.42,1.36) 0.35
No 254 (76.97) 113 (68.48) 1 1

COR Crude Odd Ratio, AOR Adjusted Odd Ratio, CI Confidence Interval

*shows significant at P-value < 0.05
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and dietary supplementation is highly recommended
throughout pregnancy time.

Premature rupture of the membrane (PROM) is one of
the significant factors associated with adverse birth out-
comes [32]. The finding of the study showed that the
odds of developing adverse birth outcomes were 2.83
times higher among mothers who developed PROM
than mothers who do not develop (AOR =2.83: 95% CI;
1.72,4.64). The reason for this might be due to the fact
that premature rupture of the membrane leads to umbil-
ical cord prolapse, placental abruption, and fetal distress.
PROM can lead to uterine contraction as amniotic fluid
contains prostaglandin which in turn may result in ad-
verse birth outcomes. Besides, PROM elevates fetal
plasma interleukin-6 which may trigger preterm labor
and leads to preterm delivery. PROM is also associated
with lower latency from membrane rupture until deliv-
ery and causes around 25-30% of all preterm deliveries.

The hypertensive disorder is one of the most common
problems encountered during pregnancy and contribute
to the adverse birth outcome. This study revealed that
mothers who developed pregnancy-induced hyperten-
sion were 2.3 times higher odds of developing adverse
birth outcomes than their counterparts (AOR =2.3:95%
CIL;1.4,3.85). This finding is supported by a study done in
Suhul hospital Shire [33] and Gonder [14] in which
pregnancy-induced hypertension is a high-risk factor for
adverse birth outcomes. Another prospective cohort
study done in Ethiopia indicated that a higher number
of adverse prenatal outcomes occurred among
pregnancy-induced hypertensive women [34]. This
might be due to the fact that hypertension which is oc-
curred during pregnancy increase the risk of fetus intra-
uterine growth restriction which further contributed to
adverse birth outcomes. Hypertensive disorder can cause
vascular damage to the placenta causing abruption pla-
centa. When the blood pressure becomes uncontrollable,
the quickest means of emptying the uterus become the
choice accounting for the preterm delivery. In addition,
elevated blood pressure in pregnancy compromises per-
fusion to the fetus and has a medical risk of cardiovascu-
lar complications for the mother. So, early screening of
hypertensive disorders of pregnancy at the time of ante-
natal follow up is very important, and the health care
professionals especially midwives should emphasize on
this issue.

The study results also revealed that the odds of devel-
oping adverse birth outcomes were 2.47 times higher
among mothers who didn’t get dietary supplementation
than their counterparts (AOR =2.47:95% CI;1.6,3.82). A
systematic review study indicated that nutrients have a
profitable effect on reducing adverse birth outcomes
[35]. Another study conducted in Iran [36], also con-
cluded as dietary supplementation reduced maternal and
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birth complications. The reason for this might be due to
the fact that supplementation of diet during pregnancy
helps the mothers and fetuses to get adequate nutrient
which contributes to normal growth and prevent com-
plications. When the mother’s nutritional status is poor;
they will be prone to chronic infection which may lead
to the activation of the maternal-fetal immune system
causing preterm labor. So, health care personnel working
on antenatal care should appropriately counsel the preg-
nant mother on the importance of dietary supplementa-
tion for the health of the mother and fetus.

The study findings also indicated that mothers who
experienced physical abuse were 2.13 times more likely
to develop adverse birth outcomes than mothers who do
not exposed to physical abuse (AOR=2.13: 95% CI;
1.05,4.32). This finding is supported by the study done
in Tigray [37] and Hosanna Town [38], in which phys-
ical abuse and violence were associated with adverse
birth outcomes. The reason for this might be physical
abuse during pregnancy may lead to physical injury to
the fetus, abortion, and premature rupture of the mem-
brane and finally may cause adverse birth outcomes.

Conclusions

In this study, low ANC visits, being anemic, premature
rupture of membrane, pregnancy-induced hypertension,
not getting dietary supplementation, and physical abuse
were determinants of adverse birth outcomes. The clini-
cians should play a pivotal role to improve ANC follow
up, counsel, and supplement recommended diets and
minimize violence and abuse during pregnancy.

Abbreviations

ANC: Antenatal care; AOR: Adjusted odds ratio; BMI: Body mass index;

Cl: Confidence interval; COR: Crude odd ratio; CSA: Central statistical agency;
HIV: Human immunodeficiency virus; KG: Kilogram; LMP: Last menstrual
period; PIHTN: Pregnancy-induced hypertension; PROM: Premature rupture of
membrane; SPSS: Statistical package for social sciences; SVD: Spontaneous
vaginal delivery; VIF: Variance inflation factor

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/513690-021-00776-0.

[Additional file 1. J

Acknowledgments

We acknowledge Wollega University for funding this research project. We
also would like to acknowledge the Wollega zone health bureau and each
hospital administrative office for their cooperation. We are also grateful to
the study participants who voluntarily agreed to be interviewed and
participated in the study.

Authors’ contributions

MA and GM involved in the conceptualization of the study, designing, result
writing, and analyzing the finding. RT and AO are involved in designing of
the study, writing, and revising a manuscript. TB and EA were involved in the
organization of the research project, writing and revising the manuscript. All
authors read and approved the final manuscript.


https://doi.org/10.1186/s13690-021-00776-0
https://doi.org/10.1186/s13690-021-00776-0

Abadiga et al. Archives of Public Health (2022) 80:12

Funding

This study was funded by Wollega university. The funding organization has
no role in designing and organization of the study, data collection and
analysis, and result writing.

Availability of data and materials
All data used in this study are available from the corresponding author on
reasonable request.

Declarations

Ethics approval and consent to participate

The study was approved by the institutional review boards of Wollega
University ethical review board. A permission letter was also obtained from
each hospital administrative office. All participants of the study were
provided written consent, clearly stating the objectives of the study and
their right to refuse. Then, written informed consent was obtained from the
study participants. To ensure confidentiality, names or identifying
information was not indicated on the questionnaires. Mothers were
interviewed in private rooms to ensure their privacy. The filled questionnaires
were carefully handled ensuring confidentiality and were kept under the
secured custody of the corresponding author.

Consent for publication
Not applicable.

Competing interests
The authors declare that no competing interests concerning the research,
authorship, and/or publication of this article.

Received: 6 August 2020 Accepted: 21 December 2021
Published online: 04 January 2022

References

1. Lawn JE, Lee AC, Kinney M, Sibley L, Carlo WA, Paul VK; et al. Two million
intrapartum-related stillbirths and neonatal deaths: where, why, and what
can be done? Int J Gynecol Obstet. 2009;107:55-19.

2. Hornstra G, Uauy R, Yang X. The impact of maternal nutrition on the
offspring. Basel: Karger Medical and Scientific Publishers; 2005.

3. Gladstone M, Oliver C, Van den Broek N. Survival, morbidity, growth and
developmental delay for babies born preterm in low- and middle-income
countries—a systematic review of outcomes measured. PLoS One. 2015;
10(3):20120566.

4. Department of Health and Human Services. Health resources and services
administration, Maternal and Child Health Bureau. USA: Child Health; 2011.

5. World Health Organization (WHO). International statistical classification of
diseases and related health problems. Geneva: World Health Organization;
2004.

6. Howson CP, Kinney MV, McDougall L, Lawn JE. Born too soon: preterm birth
matters. Reprod Health. 2013;10(1):S1.

7. Lee AG, et al. National and regional estimates of term and preterm babies
born small for gestational age in 138 low-income and middle-income
countries in 2010. Lancet Glob Health. 2013;1(1):e26-36.

8. Lawn JE, Blencowe H, Waiswa P, Amouzou A, Mathers C, Hogan D, et al.
Stillbirths: rates, risk factors, and acceleration towards 2030. Lancet. 2016;
387(10018):587-603.

9. You D, Hug L, Ejdemyr S, Idele P, Hogan D, Mathers C, et al. Global,
regional, and national levels and trends in under-5 mortality between 1990
and 2015, with scenario-based projections to 2030: a systematic analysis by
the UN inter-agency Group for Child Mortality Estimation. Lancet. 2015;386:
2275-86.

10.  Padhi BK, Baker KK, Dutta A, Cumming O, Freeman MC, Satpathy R, et al.
Risk of adverse pregnancy outcomes among women practicing poor
sanitation in rural India: a population-based prospective cohort study. PLoS
Med. 2015;12(7):21001851. https://doi.org/10.1371/journal.pmed.1001851.

11. Chaibva, et al. Adverse pregnancy outcomes, ‘stillbirths and early neonatal
deaths’ in Mutare district, Zimbabwe. BMC Pregnancy Childbirth. 2019;19:86
https://doi.org/10.1186/512884-019-2229-3.

12. Asiki, et al. Adverse pregnancy outcomes in rural Uganda (1996-2013):
trends and associated factors from serial cross-sectional surveys. BMC

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Page 16 of 17

Pregnancy Childbirth. 2015;15:279. https://doi.org/10.1186/512884-015-0708-
8.

Tsegaye, Kassa. Prevalence of adverse birth outcome and associated factors
among women who delivered in Hawassa town governmental health
institutions, South Ethiopia, in 2017. Reprod Health. 2018;15:193 https://doi.
0rg/10.1186/512978-018-0631-3.

Adane, et al. Adverse birth outcomes among deliveries in Gonder university
hospital, Northwest Ethiopia. BMC Pregnancy Childbirth. 2014;14:90 http://
www.biomedcentral.com/1471-2393/14/90.

Cherie N, Mebratu A. Adverse birth out comes and associated factors
among delivered mothers in Dessie Referral Hospital, North East Ethiopia. J
Womens Health Reprod Med. 2017;1(1):4.

Abdo RA, Halil HM, Kebede BA. Prevalence and predictors of adverse birth
outcome among deliveries at Butajira general hospital, Gurage zone,
southern nations, nationalities, and people’s region, Ethiopia. J Womens
Health Care. 2019,8:474. https.//doi.org/10.35248/2167-0420.19.8.474.
Kassahun, et al. Adverse birth outcomes and its associated factors among
women who delivered in north Wollo zone, northeast Ethiopia: a facility
based cross-sectional study. BMC Res Notes. 2019;12:357 https://doi.org/1
0.1186/513104-019-4387-9.

Physician for Social Responsibility (PSR). Adverse birth outcomes and
environmental health threats. 2009.

Lawn JE, Wilczynska-Ketende K, Cousens SN. Estimating the causes of 4
million neonatal deaths in the year 2000. Int J Epidemiol. 2006;35:706-18
PMID:16556647.

Negrato CA, Gomes MB. Low birth weight: causes and consequences.
Diabetol Metab Syndr. 2013;5(1):49.

World Health Organization (WHO). Born too soon: the global action report
on preterm birth. Geneva: World Health Organization; 2012.

Lawn JE, Gravett MG, Nunes TM, Rubens CE, Santon C. Global report on
preterm birth and still birth (1 of 7): definitions, description of the burden
and opportunities to improve data. Maryland: The Johns Hopkins
Bloomberg school of public health; 2010.

Kebede AS, Muche AA, Alene AG. Factors associated with adverse
pregnancy outcome in Debre Tabor town, Northwest Ethiopia: a case
control study. BMC Res Notes. 2018;11:820 https;//doi.org/10.1186/513104-01
8-3932-2.

Weng Y-H, Yang C-Y, Chiu YW. Risk assessment of adverse birth outcomes
in relation to maternal age. PLoS One. 2014;9(12):114843. https;//doi.org/1
0.1371/journal.pone.0114843.

Ferguson KK, Rosario Z, McElrath TF, Vélez Vega C, Cordero JF, Alshawabkeh
A, et al. Demographic risk factors for adverse birth outcomes in Puerto Rico
in the PROTECT cohort. PLoS One. 2019;14(6):¢0217770. https.//doi.org/10.13
71/journal.pone.0217770.

Kent ST, McClure LA, Zaitchik BF, Gohlke GM. Area-level risk factors for
adverse birth outcomes: trends in urban and rural settings. BMC Pregnancy
Childbirth. 2013;13:129 http.//www.biomedcentral.com/1471-2393/13/129.
Hailemichael HT, Debelew GT, Alema HB, Weldu MG, Misgina KH.
Determinants of adverse birth outcome in Tigrai region, North Ethiopia:
hospital based case-control study. BMC Pediatr. 2020,20:10 https://doi.org/1
0.1186/512887-019-1835-6.

Mikomangwa WP, OMS M, Aklillu E, Kamuhabwa AA. Adverse birth
outcomes among mothers who received intermittent preventive treatment
with Sulphadoxine- Pyrimethamine in the low malaria transmission region.
BMC Pregnancy Childbirth. 2019;19:236 https.//doi.org/10.1186/512884-01
9-2397-1.

Authority CS. Population and housing census of Ethiopia. Addis Ababa:
Authority CS; 2012.

Central Statistical Agency (CSA) [Ethiopia] and ICF. Ethiopia Demographic
and Health Survey 2016. Addis Ababa and Rockville: CSA and ICF; 2016.
Kumari S, et al. Maternal and severe anemia in delivering women is
associated with risk of preterm and low birth weight: a cross sectional study
from Jharkhand, India. One Health. 2019;8:100098 Available from: https://doi.
0rg/10.1016/j.onehlt.2019.100098.

American College of Obstetricians and Gynecologists. Practice bulletin no.
160: premature rupture of membranes. Obstet Gynecol. 2016;127(1):e39-51.
(ISSN: 1873-233X).

Tesfay A, Abera H, Brhane G. Assessment of magnitude and associated
factors of adverse birth outcomes among deliveries at Suhul Hospital Shire,
Tigray, Ethiopia from September, 2015 to February, 2016. Biomed J Sci Tech


https://doi.org/10.1371/journal.pmed.1001851
https://doi.org/10.1186/s12884-019-2229-3
https://doi.org/10.1186/s12884-015-0708-8
https://doi.org/10.1186/s12884-015-0708-8
https://doi.org/10.1186/s12978-018-0631-3
https://doi.org/10.1186/s12978-018-0631-3
http://www.biomedcentral.com/1471-2393/14/90
http://www.biomedcentral.com/1471-2393/14/90
https://doi.org/10.35248/2167-0420.19.8.474
https://doi.org/10.1186/s13104-019-4387-9
https://doi.org/10.1186/s13104-019-4387-9
https://doi.org/10.1186/s13104-018-3932-2
https://doi.org/10.1186/s13104-018-3932-2
https://doi.org/10.1371/journal.pone.0114843
https://doi.org/10.1371/journal.pone.0114843
https://doi.org/10.1371/journal.pone.0217770
https://doi.org/10.1371/journal.pone.0217770
http://www.biomedcentral.com/1471-2393/13/129
https://doi.org/10.1186/s12887-019-1835-6
https://doi.org/10.1186/s12887-019-1835-6
https://doi.org/10.1186/s12884-019-2397-1
https://doi.org/10.1186/s12884-019-2397-1
https://doi.org/10.1016/j.onehlt.2019.100098
https://doi.org/10.1016/j.onehlt.2019.100098

Abadiga et al. Archives of Public Health

34.

35.

36.

37.

38.

(2022) 80:12

Res. 2017;1(7):BJSTR. MS.ID.000619. https.//doi.org/10.26717/BJSTR.2017.01.
000619.

Berhe, et al. Effect of pregnancy induced hypertension on adverse perinatal
outcomes in Tigray regional state, Ethiopia: a prospective cohort study. BMC
Pregnancy Childbirth. 2020;20:7 Available from: https://doi.org/10.1186/512
884-019-2708-6.

Zerfu TA, Ayele HT. Micronutrients and pregnancy; effect of
supplementation on pregnancy and pregnancy outcomes: a systematic
review. Nutr J. 2013;12:20 Available from: https://doi.org/10.1186/1475-2
891-12-20.

Tabriz, et al. Effects of food supplementation during pregnancy on
maternal weight gain, hemoglobin levels and pregnancy outcomes in Iran.
Matern Child Health J. 2018; Available from: https://doi.org/10.1007/510995-
018-2648-1.

Berhanie E, Gebregziabher D, Berihu H, Gerezgiher A, Kidane G. Intimate
partner violence during pregnancy and adverse birth outcomes: a case-
control study. Reprod Health. 2019;16:22 https.//doi.org/10.1186/512978-019-
0670-4.

Laelago T, Belachew T, Tamrat M. Effect of intimate partner violence on
birth outcomes. Afr Health Sci. 2017;17(3):681-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 17 of 17

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.26717/BJSTR.2017.01.000619
https://doi.org/10.26717/BJSTR.2017.01.000619
https://doi.org/10.1186/s12884-019-2708-6
https://doi.org/10.1186/s12884-019-2708-6
https://doi.org/10.1186/1475-2891-12-20
https://doi.org/10.1186/1475-2891-12-20
https://doi.org/10.1007/s10995-018-2648-1
https://doi.org/10.1007/s10995-018-2648-1
https://doi.org/10.1186/s12978-019-0670-4
https://doi.org/10.1186/s12978-019-0670-4

	Abstract
	Background
	Methods
	Results
	Conclusion

	Plain English Summary
	Background
	Methods
	Study design, setting and population
	Sample size determination and sampling techniques
	Data collection tool and procedure
	Data quality control
	Data processing and analysis
	Operational definitions

	Results
	Socio-demographic characteristics of the respondents
	Obstetrics related characteristics of the respondents
	Mothers medical history and health facility related characteristics of respondents
	Social and behavioral related characteristics of respondents
	Bivariable logistic regression analysis of respondents
	Multivariable logistic regression analysis

	Discussion
	Conclusions
	Abbreviations
	Supplementary Information
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

