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Background: Postpartum hemorrhage is the most common direct cause of maternal
mortality and morbidity, among them, primary postpartum hemorrhages are an
enormous element. Although it has an incredible impact on maternal lifestyle, this is the
most neglected area in Ethiopia and there is a lack of studies achieved within the study
area. So this study aimed to identify the risk factors of primary postpartum hemorrhage
among postnatal mothers in public hospitals in southern Tigray, Ethiopia, 2019.
Methods: Institution-based unmatched case-control study design was conducted on 318
(106 case and 212 controls) postnatal mothers in public hospitals of Southern Tigray from
January to October 2019. We used a pretested, structured interviewer-administered
questionnaire and a chart review to collect the data. Bivariate and muiltivariable logistic
regression models were used to identify the risk factors. P-value <0.05 was considered
statically significant for both steps and an odds ratio with a 95% confidence level was
used to see the strength of association.

Results: Abnormal third stage of labor [adjusted odds ratio = 5.86, 95% confidence interval
(2.55-13.43), P=000], cesarean section [adjusted odds ratio =5.61, 95% confidence
interval (2.79-11.30), P=0.000], lack of active management of third-stage labor
[adjusted odds ratio = 3.88; 95% confidence interval (1.29-11.60), P = 0.015], absence of
labor monitoring by partograph [adjusted odds ratio = 3.82, 95% confidence interval
(1.31-11.09), P=0.014], lack of antenatal care [adjusted odds ratio=276, 95%
confidence interval (1.13-6.75), P=0.026] and complications during pregnancy
[adjusted odds ratio = 2.79, 95% confidence interval (1.34-5.83), P=0.006] were found
to be risk factors for primary postpartum hemorrhage.

Conclusion: In this study complications and lack of maternal health interventions in the
course of the antepartum and the intrapartum period were found to be risk factors for
primary postpartum hemorrhage. A strategy for improving essential maternal health
services and detecting and handling complications in a timely manner will help to
prevent primary postpartum hemorrhage.
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1. Introduction

Primary postpartum hemorrhage (PPH) is defined by the
American College of Obstetricians and Gynecologists (ACOG) as
blood loss of 1,000 ml or more, or blood loss that was accompanied
by signs or symptoms of hypovolemia occurring within 24 h after
birth, regardless of the mode of delivery (1). Defining PPH as the
amount of blood loss is problematic, since the amount of blood loss
is much less important than the effect it has on the woman and
underestimation of blood loss, and some suggest that a clinically
applicable definition should be considered (2, 3).

Postpartum hemorrhage is a major cause of maternal mortality
and accounts for one-quarter of all maternal deaths in developing
countries (4-6), and serious morbidities such as severe anemia,
complications of multiple blood transfusions, loss of fertility
secondary to peripartum hysterectomy and a psychological sequel
and poor growth and development of their children (7-9).

Even though primary PPH occurs in all geographic regions, the
majority of maternal deaths because of PPH take place in
developing countries (10) and this disparity has been attributed to
differences in access to reproductive health services, the availability
of skilled personnel attending deliveries, appropriate equipment
and supplies and the timely receipt of needed interventions whilst
obstetric emergencies arise (11, 12). Ethiopia’s maternal mortality
ratio is high at the national level (13), with 412 deaths per 100,000
live births in the 2016 Ethiopian Demographic Health Survey
(EDHS) (14) of which 25%-30% are attributed to PPH (15).

Reducing maternal mortality is one of the hot agendas globally
and nationally. By 2030, reduce the global maternal mortality ratio
to less than 70 per 100,000 live births, and no country should have
a maternal mortality rate of more than twice the global average
(16). So, identifying the gap and improving health care during
pregnancy, childbirth and postpartum is an essential step toward
achieving this goal (17). PPH remains the leading cause of
maternal mortality in Ethiopia, despite a significant improvement
in maternal health care services to address concerns related to
pregnancy and childbirth (18).

A review of the works of the literature revealed that maternal age
and educational level (9, 19, 20), occupations and residence (20),
partnerships with male partners, and a husband’s educational level
(21) were identified as risk factors for primary PPH. The likelihood
of PPH increased among women with a history of PPH (18, 22,
23) pregnancy-induced hypertension (PIH) (22, 24, 25), pre-
existing anemia (18, 22), Antepartum hemorrhage (APH) (26),
multiple pregnancies and macrosomic baby, polyhydramnios or
one with multiple fibroids (22, 27-29). Besides, lack of antenatal
care (ANC) throughout pregnancy and inadequate birth interval
(7, 19, 30), child delivery at home or on the way and lack of labor
monitoring by partograph (15), duration of labor (31, 32), a
protracted third stage of labor (33-35), emergency or referral
admission (7) were discovered to be a risk factor for primary PPH.
Moreover, repeated use of obstetric interventions like induced
abortion, labor induction, and augmentation, instrumental delivery,
repeated cesarean section (CS), and episiotomy may be responsible
for the increasing incidence of postpartum hemorrhage (29, 36, 37).

However, active management of the third stage of labor
(AMTSL) has been demonstrated to reduce the risk of PPH (19, 38).
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From this, we can infer that there are modifiable risk factors and
these risk factors must first be identified, and then appropriate and
specific methods must be developed to enable the prevention,
diagnosis, and management of primary PPH.

Although it has a substantial impact on maternal life, this is the
most neglected area, and health care practitioners and the
community in Ethiopia have paid little attention and effort to
PPH. As a result, this study will be useful as a contribution to
better attention and efforts by all concerned sectors as well as for
evaluating the current system and future planning and intervention
for effective policy and health program decisions to prevent
maternal morbidity and mortality linked to PPH.

A conceptual framework showed an expected relationship
between variables (Figure 1).

2. Materials and methods
2.1. Study area and period

A hospital-based unmatched case-control study design was
conducted in public hospitals in Southern Tigray from January to
October 2019. Southern Zone is one of the seven zones in the region
of Tigray regional State. The southern zone is bordered on the south
and west by the Amhara region, on the north by the southeastern
zone, and on the east by the Afar region and it is located around
172 km south of Mekelle city and 600 km north of Addis-Ababa
capital city of Ethiopia. Based on the 2012 census conducted by the
central statics agency of Ethiopia, this zone has a total population of
1,138,440 of whom 576,352 are females. The zone has two general
hospitals (Lemlem Karl general hospital and Alemata general
hospital) and three primary hospitals such as Korem primary
hospital, Mekoni primary hospital, and Adishu primary hospital, and
34 health centers and 65 health posts. Maternity services, along with
other services, are available in all hospitals.

2.2. Populations

2.2.1. Source population
All postnatal mothers who were admitted to the postnatal ward
of public hospitals in Southern Tigray.

2.2.2. Study population

All postnatal mothers who were admitted to the postnatal ward
of the public hospitals at Southern Tigray during the time of data
collection.

2.3. Ascertainment of cases and controls

& Cases: were all postnatal mothers diagnosed as having primary
PPH by attending health care providers and admitted to the
postnatal ward during the study period

& Controls: were postnatal mothers without primary PPH
confirmed by attending health care providers and admitted to
the postnatal ward during the study period.
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Conceptual framework on risk factors of primary postpartum hemorrhage.
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2.4. Sample size determination and sampling
technique

2.4.1. Sample size determination

The desired sample size for the study was determined using
EPI INFO version 7.1 statistical software using the double
population proportion formula for unmatched case-control by
taking a history of PPH as a risk factor from the previous
study (22), where the proportion of exposure among cases was
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8.3% with odds ratio 8.97, with the assumptions of a 95%
confidence interval (CI), an 80% power, and a 2:1 control to case
ratio. Finally, it gave us a sample size of 318 (212 controls and
106 cases).

2.4.2. Sampling technique and procedure

All five public hospitals in the Zone were included in the study.
According to a case flow during 10 months, the study hospitals
received a proportionate share of the sample size (Cases and
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controls). Women with primary PPH who meet the inclusion
criteria were recruited consequently as cases until the calculated
sample size was attained; for every case, two women without
primary PPH and in their 24-h postpartum period who meet the
inclusion criteria were chosen as controls during the study period
(Figure 2).

2.5. Data collection tools and procedures

10.3389/fgwh.2023.1039749

pretested structured questionnaires and a checklist. We
developed the questionnaire after reviewing different
literature and it included information related to the
maternal  socio-demographic  condition,  obstetric = and

gynecologic history, current pregnancy characteristics, and
intrapartum and postpartum events. Seven BSc degree holder
who were working health facility
collected data from January to October 2019. Two BSc
health officer supervisors and a principal investigator (PI)

midwives in another

are in charge of overseeing the data collection procedure

The data were collected through face-to-face interviews and ensuring the questionnaire for its completeness
and a review of the client’s medical record wusing and consistency.
Total sample size=318
Case= 106
Control =212
Average monthly case and control flow
in each hospital
Alemata Korem Hospital Lemlem Karl Adishou Hospital Mekoni
Hospital Cases -2 Hospital Cases-1 Hospital
Cases =4 Control -60 Cases -3 Control-60 Cases -2
Control= 150 Control- 100 Controls -120
Proportional allocation of sample size considering 10-month case flow
Cases -35 Cases -18 Cases -26 Cases -9 Cases -18
Control- 68 Control-26 Control-64 Control-24 Control-30
Total sample size=318
106 cases & 212 controls
FIGURE 2
Schematic representation of the sampling technique
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2.6. Data quality control and assurance

The questionnaire was created in English and translated into
Tigrigna which is the local language of the study area. Then it was
translated back into English by language experts to check for
consistency. The questionnaire was reviewed by a senior researcher
and the Pre-test was conducted ahead of the actual data collection at
10% of the sample size at a nearby hospital (Quiha General Hospital)
which is not included in the study to see the appropriateness of the
tool and feedbacks were incorporated accordingly. A 3-day training
was given to the data collector and supervisor on general information
on the aim of the study, techniques of sampling, and data collection
methods. The PI and supervisors had site supervision. The data was
checked before and after the data entry stage to verify its
completeness and double data entry was done.

2.7. Data processing and analysis

The collected data were entered via Epi-Data version 4.6.0.0 and
exported to SPSS version 23 software for analysis. We employed
descriptive statistics to organize, summarize and present the results
using frequencies, percentages, or in the form of texts. Bivariate and
multivariate logistic regression models were used to identify the risk
factors for the primary PPH. Variables having a P-value of less than
0.05 is considered significant variables for both steps. An adjusted odd
ratio (AOR) with a 95% CI was considered to measure the strength of
association between the outcome and independent variables. Hosmer
Lemeshow tests were conducted to check model goodness of fit.

2.8. Study variables

Dependent variables: Primary postpartum hemorrhage.
include: (1)
characteristics: Age, ethnicity, marital status, residence, educational

Independent  variables Socio-demographic
level, occupation, and husband’s educational level. (2) Gynecological
and obstetrical history: History of PPH, history of cesarean delivery,
uterine pathology, history and type of abortions. (3) Characteristics
of current pregnancy: Gravidity, parity, inter-pregnancy interval,
ANC, multiple gestations, and any complications that occurred
during pregnancy such as anemia, PIH and APH. (4) Intrapartum
and postpartum events: Way of admission, place of delivery,
induction or augmentation, duration of labor, newborn birth weight,
genital tract trauma, mode of delivery and monitoring during labor
with partograph and after childbirth like safe childbirth checklist.

2.9. Operational definition

Antenatal care (ANC): is the care provided by skilled healthcare
professionals to women throughout their pregnancy (39). Mothers
are said to have ANC if they visited health institutions at least
once during the pregnancy period.

AMTSL: A prophylactic lifesaving intervention that is the
administration of a uterotonics agent immediately after the birth of
the baby (40).

Frontiers in Global Women's Health

10.3389/fgwh.2023.1039749

The prolonged third stage of labor: if not completed within
30 min of the birth (28).

Labor not monitored with partograph: if the three components
of partograph were not filled out correctly or not documented to
maternal chart at all (42).

Anemia: A hemoglobin (HGB) level below 11 g/dl (43).

2.10. Ethics approval and informed consent

All the methods carried out in this study were approved by Mekelle
University Health Research Ethics Review Committee (HRERC)
(Reference number: ERC 1381/2019) and certifies that the study was
performed in accordance with the ethical standards. Ethical clearance
was obtained from the institutional review board (IRB) of Mekelle
University. An official letter obtained from the Tigray regional health
bureau was submitted to each hospital and data was collected after
permission was obtained from the medical director of the hospital.
The purpose of the study and the right of the respondent to
withdraw and not participate or to stop participation at any time was
informed to the participant. The informed consent of the participant
in the study was secured before conducting the interview. Participants
took part voluntarily. Anonymity and confidentiality were maintained
by excluding personal identifiers from the data collection tool and
records were kept strictly confidential.

3. Results

3.1. Socio-demographic characteristics of the
study participants

A total of 318 mothers (106 cases and 212 controls) were
interviewed for this study and yielding a response rate of 100%.
The mean ages for cases and controls were 29.77 years (SD 6.96
years) and 26.4 years (SD 5.8 years), respectively. There was no
statically significant difference between cases and controls in the
percentage of older age mothers (age >35), which was 17.9% vs.
12.7% than half (54.7%) of
respondents had attained either a low level or no schooling (Table 1).

respectively. Moreover, more

3.2. Past obstetrics and gynecology history of
the study participants

Two third (67.0%) of the study participants were multiparous (had
given birth 2-4 times) which was a comparable proportion among
cases and controls (66.0% vs. 67.5%) respectively. About 12.9% of
cases and 8.3% of controls had a previous history of cesarean
delivery with no statically significant difference (P =0.23) (Table 2).

3.3. Current pregnancy characteristics of the
study participants

The vast majority of pregnancies were singletons and the
proportions of cases and controls were comparable (98.0% vs.
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TABLE 1 Socio-demographic characteristics of study participants with and without primary postpartum hemorrhage in the public hospital of southern Tigray,
Ethiopia, 2019.

Variables Categories Controls
n (%)

Age group (year) 20-34 79 (74.5) 173 (81.6) 252 (79.2) 0339
<20 8 (7.5) 12 (5.7) 20 (6.3)
>35 19 (17.9) 27 (12.7) 46 (14.5)

Residence Urban 35 (33.0) 84 (39.6) 119 (37.4) 0.251
Rural 71 (67.0) 128 (60.4) 199 (62.6)

Ethnicity Tigray 89 (84.0) 175 (82.5) 264 (83.0) 0.777
Ambhara 12 (11.3) 29 (13.7) 41 (12.9)
Afar 5 (4.8) 8 (3.7) 13 (4.1)

Religion Orthodox 88 (83.0) 166 (78.3) 254 (79.9) 0.074
Muslim 18 (17) 46 (21.7) 64 (20.2)

Marital status Currently in relationship 103 (97.2) 204 (96.2) 307 (96.5) 0.664
Not in relationship 3(2.8) 8 (3.8) 11 (3.5)

Educational level No education 37 (34.9) 53 (25.0) 90 (28.3) 0.241
Primary 25 (23.6) 59 (27.8) 84 (26.4)
Secondary 15 (14.2) 42 (19.8) 57 (17.9)
College and above 29 (27.4) 58 (27.4) 87 (27.4)

Occupation Employed 21 (19.8) 62 (29.2) 83 (26.1) 0.105
Unemployed 85 (80.2) 150 (70.8) 235 (73.9)

Husband’s educational level (N =307) No education 26 (25.2) 39 (19.1) 65 (21.2) 0.331
Primary 20 (19.4) 45 (22.1) 65 (21.20)
Secondary 22 (21.4) 34 (16.7) 56 (18.2)
College and above 35 (34.00) 86 (42.2) 121 (39.4)

Maximum maternal age = 41 and minimum maternal age = 17 years; not in a relationship = unmarried, divorced, and widowed; n, number; %, percent.

TABLE 2 Obstetrics and gynecologic history of study participants with and without primary postpartum hemorrhage in the public hospital of southern Tigray,
Ethiopia, 2019.

Variable Category Controls
n (%)

Parity Primipara 21 (19.8) 53 (25.0) 74 (23.3) 0.135
Multipara 70 (66.0) 143 (67.5) 213 (67.0)
Grand multipara 15 (14.2) 16 (7.5) 31 (9.7)

History of abortion Yes 25 (23.6) 43 (20.3) 68 (21.4) 0.435
No 81 (76.4) 169 (79.7) 250 (78.6)

Type of abortion (1 =68) Spontaneous 19 (76.0) 35 (81.4) 54 (79.4) 0.596
Induced 6 (24.0) 8 (18.6) 14 (20.6)

History of Cesarean delivery (n = 244) Yes 11 (12.9) 13 (8.2) 24 (9.8) 0.234
No 74 (87.1) 146 (91.8) 220 (90.2)

History of PPH (n = 244) Yes 7 (8.2) 8 (5.0) 15 (6.1) 0.231
No 78 (91.8) 151 (95.0) 229 (93.9)

Uterine abnormality Yes 2 (1.9) 4 (1.9) 6 (1.9) 0.986
No 104 (98.1) 208 (98.1) 312 (98.1)

N, number; %, percentage; Grand multipara: had given birth >5 times.
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TABLE 3 Index pregnancy characteristics of study participants with and without primary postpartum hemorrhage in the public hospital of southern Tigray,
Ethiopia, 2019.

Variable Categories Cases Controls Total P-value
n (%) n (%) N (%)

Inter-pregnancy interval (months) (n =244) <24 29 (34.1) 45 (28.3) 74 (30.3) 0.346
>24 56 (65.9) 114 (71.7) 170 (69.7)

Type of pregnancy Singleton 104 (98.1) 207 (97.6) 311 (97.8) 0.787
Multiple 2 (1.9) 5(2.4) 7 (2.2)

ANC visit Yes 86 (81.1) 199 (93.9) 285 (89.6) 0.000
No 20 (18.9) 13 (6.1) 33 (10.4)

Total number of ANC visits <4 44 (51.2) 84 (42.2) 128 (44.9) 0.167
>4 42 (48.8) 115 (57.8) 157 (55.1)

Complications during pregnancy (n =318) Yes 26 (24.5) 29 (13.7) 55 (17.3) 0.016
No 80 (75.5) 183 (86.3) 263 (82.7)

Pregnancy Induced Hypertension (PIH) (55) Yes 10 (38.5) 7 (24.1) 17 (30.9) 0.251
No 16 (61.5) 22 (75.9) 38 (69.1)

Anemia (n=55) Yes 6 (23.1) 10 (34.5) 16 (29.1) 0.352
No 20 (76.9) 19 (65.5) 39 (70.9)

Antepartum Hemorrhage (APH) (n =55) Yes 8 (30.8) 5(17.2) 13 (23.6) 0.238
No 18 (69.2) 24 (82.8) 42 (76.4)

Others* (1= 55) Yes 2 (3.6) 7 (12.7) 9 (16.4) 0.235
No 24 (96.4) 22 (87.3) 46 (83.6)

Others*: polyhydraminous = 3; Congenital anomaly = 4; Hyperemesis gravidarum = 2. Inter-pregnancy interval (IPI) (short IPI < 24-month duration).

97.6%) respectively. In contrast, about 89.6% of study participants
had ANC follow-up, and the cases had a lower proportion (81.1%)
(93.9%). The
complications during the current pregnancy among cases were
nearly twice as high as the proportion among controls (24.5% vs.
13.7%) (Table 3).

when compared to controls proportions  of

3.4. Intrapartum and postpartum
characteristics of the study participants

About 95.3% were institutional delivery, and the remaining were
either home or on the way to the institution. The proportion of home
delivery among cases was higher when compared to controls (8.5%
vs. 2.8%). Regardless of the category, the majority of study
participants gave birth to infants weighing between 2,500 and
3,999 g. Abnormality in the 3rd stage of labor was present in about
23.6% of cases and 6.6% of controls with a significant difference
between the group (P =0.000) (Table 4).

3.5. Risk factors of primary postpartum
hemorrhage
To assess the correlation between the occurrence of the

dependent variables and the independent factors, we utilized
binary logistic regression. The model showed a statistically

Frontiers in Global Women's Health

significant association between primary PPH and factors such as
lack of ANC, pregnancy complications, place of birth, way of
admission, induced labor, prolonged labor (>24h), cesarean
delivery, mothers without documented partograph, abnormalities
in the third stage of labor and absence of AMTSL.

Variables that were found to be associated with the dependent
variable in the bivariate analysis (P <0.05) were taken to the
multivariable analysis. After adjusting for possible confounding
factors in the multivariable logistic regression, third stage
abnormality [AOR =5.86, 95%, CI (2.55-13.43), P =000], Cesarean
section [AOR =5.61, 95%, CI (2.79-11.30), P=0.000], non-use of
AMTSL [AOR=388, 95%, CI (1.29-1.60), P=0.015],
utilization of partograph [AOR=3.82, 95%, CI (1.31-11.09), P=
0.014], lack of ANC [AOR=2.76, 95%, CI (1.13-6.75), P =0.026]
and complications during pregnancy [AOR =2.79, 95%, CI (1.34-
5.83), P=0.006] were found to be independent predictors of
primary PPH (Table 5).

non-

4. Discussion

This study was intended to identify the relative contributions of
different factors to the development of primary PPH. Accordingly,
the abnormal third stage of labor, non-use of essential maternal
health (ANC, AMTSL and partograph for
monitoring), cesarean delivery and complications during pregnancy

services labor

were found to be risk factors of primary PPH.
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TABLE 4 Intrapartum and postpartum characteristics of study participants with and without primary postpartum hemorrhage in the public hospital of
southern Tigray, Ethiopia, 2019.

Variable Categories Cases Controls Total P-value
n (%) n (%) N=318

Place of birth Institutional 97 (91.5) 206 (97.2) 303 (95.3) 0.025
Non-institutional 9 (8.5) 6 (2.8) 15 (4.7)

Type of admission Non-referral 84 (79.2) 186 (87.7) 270 (84.9) 0.046
Referral 22 (20.8 26 (12.3) 48 (15.1)

Way of labor initiated Spontaneously 91 (85.8) 197 (92.9) 288 (90.6) 0.042
Induced 15 (14.2) 15 (7.1) 30 (9.4)

Gestational age (weeks) (N =313) Term 88 (84.6) 187 (89.5) 275 (87.9) 0.378
Preterm 11 (10.6) 13 (6.2) 24 (7.7)
Post-term 5 (4.8) 9 (4.3) 14 (4.5)

Mode of delivery SVD 67 (63.2) 178 (84.0) 245 (77.0) 0.000
Cesarean delivery 34 (32.1) 25 (11.8) 59 (18.6)
Assisted vaginal delivery 5 (4.7) 9 (4.2) 14 (4.4)

FBW (grams) (N =316) 2,500-3,999 77 (74.0) 165 (77.8) 242 (76.6) 0.608
<2,500 14 (13.5) 28 (13.2) 42 (13.3)
>4,000 13 (12.5) 19 (9.0) 32 (10.1)

Labor duration (hours) <24 96 (90.6) 205 (96.7) 301 (94.7) 0.022
>24 10 (9.4) 7 (3.3) 17 (5.3)

Labor monitored with partograph Yes 81 (76.4) 200 (94.3) 281 (88.4) 0.000
No 25 (23.6) 12 (5.7) 37 (11.6)

AMTSL Yes 86 (81.1) 204 (96.2) 290 (91.2) 0.000
No 20 (18.9) 8 (3.8) 28 (8.8)

Third stage prolonged Yes 25 (23.6) 14 (6.6) 39 (12.3) 0.000
No 81 (76.4) 198 (93.4) 279 (87.7)

Perineal tear/lacerations Yes 7 (6.6) 8 (3.8) 15 (4.7) 0.262
No 99 (93.4) 204 (96.2) 303 (95.3)

Safe childbirth checklist Yes 84 (79.2) 183 (86.3) 267 (84.00) 0.105
No 22 (20.8) 29 (13.7) 51 (16.0%)

An abnormal third stage of labor was found to be the strongest
independent risk factor for primary PPH in this study; Odds of
3rd stage abnormality were six times higher among cases as
compared to controls. This is in line with a study done in
Australia and Egypt (35, 36). It is because the longer the duration
of the third stage, the greater the blood loss (a logistic regression
result revealed that for every five-minute duration before delivery
of the placenta, bleeding increased by 40 ml) (34).

Lack of ANC was also found to be an important predictor of
primary PPH; the odds of non-utilization of the ANC were higher
among cases compared to controls. This finding is in line with a
prior study conducted at the Dessie referral hospital (7). This may
be due to the fact that mothers who don’t have ANC Visits are
more likely to experience undiagnosed complications and non-
institutional delivery, both of which increase the risk of primary
PPH development. Similarly, this study demonstrated that non-use
of AMTSL was a predictor of primary PPH, which is consistent
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with findings from other studies (17, 28, 34, 36). The routine use
of AMTSL is recommended by the World Health Organization
(WHO) as it decreases the incidence of PPH, the amount of blood
loss and the need for blood transfusions (40).

Likewise, mothers who have PIH were at higher risk of
developing primary PPH as compared with Mothers without
complications, which is congruent with research findings from
(19), (22), and Japan (43).
mechanism might be due to the possibility that women with PIH

Parakou Norway A potential
might have hematological abnormalities like abnormal plasma
clotting factors, inhibition of platelet activity results in prolonged
bleeding time and use of magnesium sulfate facilitates blood loss
via vasodilatation, a tocolytics effect predisposes to uterine atony, a
major cause of PPH (43).

The findings of this study also revealed that C/S increased the
risk of Primary PPH by five times. This finding is comparable with

a previous study carried out in Ethiopia, Uganda, and Mexico (7,
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TABLE 5 Multivariate analysis of the association between independent factors and primary postpartum hemorrhage among postnatal mothers in a public

hospital in southern Tigray, Ethiopia, 2019.

Variable Cases Controls COR (95% Cl) AOR (95% ClI) P-value
ANC visit

Yes 86 (81.1) 199 (93.9) R R

No 20 (18.9) 13 (6.1) 3.56 (1.69-7.48) 2.76 (1.13-6.75) 0.026
Complications

Yes 26 (24.5) 29 (13.7) 2.05 (1.13-3.70) 2.79 (1.34-5.83) 0.006

No 80 (75.5) 183 (86.3) R R
Place of birth

Institutional 97 (91.5) 206 (97.2) R R

Non-institutional 9 (8.5) 6 (2.8) 3.18 (1.10-9.20) 2.26 (0.92-5.56) 0.482
Way of admission

Non-referral 84 (79.2) 186 (87.7) R R

Referral 22 (20.8 26 (12.3) 1.87 (1.00-3.49) 1.08 (0.42-2.22) 0.986
Way of labor initiated

Spontaneously 91 (85.8) 197 (92.9) R R

Induced 15 (14.2) 15 (7.1) 2.50 (1.19-5.24) 2.37 (0.97-5.79) 0.074
Mode of delivery

SVD 67 (63.2) 178 (84.0) R R

C/S 34 (32.1) 25 (11.8) 3.61 (2.00-6.50) 5.61 (2.79-11.30) 0.000

Assisted vaginal delivery 5(4.7) 9 (4.2) 1.47 (0.47-4.56) 1.81 (0.49-6.60)
Labor duration (hours)

<24 96 (90.6) 205 (96.7) R R

>24 10 (9.4) 7 (3.3) 3.05 (1.12-8.25) 2.47 (0.77-7.90) 0.126
Labor monitored

Yes 81 (76.4) 200 (94.3) R R

No 25 (23.6) 12 (5.7) 5.14 (2.46-10.72) 3.82 (1.31-11.09) 0.014
Abnormal third stage

Yes 25 (23.6) 14 (6.6) R R

No 81 (76.4) 198 (93.4) 436 (2.16-8.82) 5.86 (2.55-13.43) 0.000
AMTSL

Yes 86 (81.1) 204 (96.2) R

No 20 (18.9) 8 (3.8) 5.93 (2.51-13.98) 3.88 (1.29-11.60) 0.015

R, reference.

29, 43) which found that cesarean delivery was a risk factor for
primary PPH across all deliveries. The fivefold risk associated with
C/S may be because it is frequently the last option when other
delivery methods are not possible (such as placenta previa,
dehiscence of previous CS scar, uterine rupture) and all of these
factors increase the risk of massive blood loss. Women who have
C/S are also at risk for several intraoperative issues, such as
bleeding and damage to nearby organs (44).
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Utilization of a partograph was another important predictor of
primary PPH; mothers with primary PPH were four times more
likely to experience unmonitored labor with partograph than
mothers without primary PPH. This finding is in line with the
prior study conducted in Parakou (19). The possible reason for the
association here might be partograph is not given enough attention
by medical personnel, labor may not be monitored properly and if
labor is not monitored effectively, it may become prolonged or
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unneeded interventions, like labor augmentation and cesarean
sections, may be carried out (41).

In some studies, Extreme lower or higher ages in pregnancy (age
<20 and >35 years) and grand multiparity has been suggested as a
risk factor for PPH (9); however, this study found no association.
The disparity could be explained by the fact that the majority of
the respondents in this study were between the ages of 20 and 34
years and had a parity of 2-4.

In prior studies illiteracy or primary level schooling and from
a rural vicinity of residence, had been reported to be a risk factor
for PPH (19), but the current study found no evidence of this. The
possible reason might be the continuous health education program
offered by health extension employees in the network and
household ranges may have contributed to having a similar level
of awareness of the issue, which in turn could make the
difference undetectable.

In summary, this study generally indicated that primary PPH was
linked to the underutilization of essential maternal health care
services. In order to further decrease maternal mortality in
Ethiopia, those services need to be reinforced. Stakeholders and
decision-makers should place a specific emphasis on implementing
those life-saving measures.

4.1. Limitations and strengths of the study

This study’s use of data from several sources (interview and
chart review), which can add more precise information and
improve data quality, is one of its strengths. Another issue is
that case-control studies are preferable to cross-sectional studies
for identifying multiple risk factors of a single outcome
variable. Being institutional-based and limited generalizability
are some limitations.

5. Conclusion

Abnormality in the third stage of labor, cesarean route of
delivery, non-utilization of ANC, AMTSL, partograph for labor
monitoring as well as complications during pregnancy were
found to be risk factors of primary postpartum hemorrhage.
Therefore, special emphasis should be placed on a strategy
towards strengthening the universal use of active management
of the third stage of labor for all labors and improving
antenatal care coverage, and detecting and handling
complications promptly to avoid or decrease the occurrence of
primary postpartum hemorrhage and its consequences.
Physicians should try options for simple conservative and less
invasive routes of delivery initially, and the decision must be
with a clear indication to decrease complications associated

with cesarean delivery.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Frontiers in Global Women's Health

10

10.3389/fgwh.2023.1039749

Ethics statement

All the methods carried out in this study were approved by
Mekelle University Health Research Ethics Review Committee
(HRERC) (Reference number: ERC 1381/2019) and certifies that
the study was performed in accordance with the ethical standards.
Ethical clearance was obtained from the institutional review board
(IRB) of Mekelle University, Mekelle, Ethiopia. The patients/
participants provided their written informed consent to participate
in this study.

Author contributions

All authors contributed to this research article from the
beginning to the very end of this manuscript’s preparation. GM,
AG made a significant contribution to the conception and study
design, the collection, analysis, interpretation of data, writing of the
report, and finally the preparation of the manuscript. LW, BG, and
TT have actively participated in the analysis and interpretation of
data, as well as the writing of the manuscript. All authors
contributed to the article and approved the submitted version.

Funding

We received funds for data collection and stationery supplies
from Mekelle University.

Acknowledgments

We would like to forward our gratitude to Mekelle University for
providing us with such an opportunity. We are very grateful to
Kahisay Zenebe (Assistant Professor of Clinical Midwifery) and
Hadgay Hagos (Assistant Professor of Clinical Midwifery) for their
guidance and insightful criticism and suggestions throughout the
process. We are also thankful to the supervisors, data collectors,
and study participants for their willingness and cooperation in the
data collection process.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fgwh.2023.1039749
https://www.frontiersin.org/journals/global-womens-health
https://www.frontiersin.org/

Muluye et al.

References

1. Committee on Practice Bulletins-Obstetrics. ACOG practice bulletin: postpartum
hemorrhage. Obs  Gynecol.  (2017)  130(4):e168-181.  doi:  10.1097/A0G.
0000000000002351

2. LiuY, Shen Y, Zhu W, Qiu J-B, Huang Q, Ye W-Q. Clinical assessment indicators of
postpartum hemorrhage: a systematic review. Chinese Nurs Res. (2017) 4(4):170-7.
doi: 10.1016/j.cnre.2017.10.003

3. Government of South Australia. Postpartum haemorrhage postpartum haemorrhage
flow chart. South Aust Perinat Pract Guidel. (2013):1-22.

4. Ngwenya S. Postpartum hemorrhage: incidence, risk factors, and outcomes in a
low-resource setting. Int ] Womens Health. (2016) 8:647-50. doi: 10.2147/IJWH.
$119232

5. Devi KP, Singh LR, Singh LB, Singh MR, Singh NN. Postpartum hemorrhage and
maternal deaths in north east India. Open ] Obstet Gynecol. (2015) 5(11):635-8.
doi: 10.4236/0jog.2015.511089

6. Gulmezoglu AM, Souza JP, Mathai M. WHO recommendations for the prevention
and treatment of postpartum haemorrhage. Geneva, Switzerland: World Health
Organization (2012). 1-48 p.

7. Temesgen MA. Magnitude of postpartum hemorrhage among women delivered
atHospital, dessie referral woll, South Region, Amhara. ] Women’s Heal Care. (2017) 6
(4):12-4. doi: 10.4172/2167-0420.1000391

8. Sebghati M, Chandraharan E. An update on the risk factors for and management of
obstetric haemorrhage. Women’s Heal. (2017) 13(2):34-40. doi: 10.1177/
1745505717716860

9. Tako T, Ujjiga A, Ochi EB. Risk factors associated with postpartum haemorrhage at
Juba teaching hospital. South Sudan Med J. (2014) 7(3):52-6.

10. Yu J, Cai Y, Su G, Li Y. Motherwort injection for preventing postpartum
hemorrhage in women with vaginal delivery: a systematic review and meta-analysis of
randomized evidence. Evidence-Based Complement Altern Med. (2019) 11(4):252-60.
doi: 10.1155/2019/1803876

11. Say L, Chou D, Gemmill A, Tungalp O, Moller AB, Daniels J, et al. Global causes of
maternal death: a WHO systematic analysis. Lancet Glob Heal. (2014) 2(6):323-33.
doi: 10.1016/S2214-109X(14)70227-X

12. Sheldon WR, Blum J, Vogel JP, Souza JP, Giilmezoglu AM, Winikoff B, et al.
Postpartum haemorrhage management, risks, and maternal outcomes: findings from
the world health organization multicountry survey on maternal and newborn health.
BJOG. (2014) 121:5-13. doi: 10.1111/1471-0528.12636

13. Lisonkova S, Mehrabadi A, Allen VM, Bujold E, Crane JMG, Gaudet L, et al.
Atonic postpartum hemorrhage: blood loss, risk factors, and third stage management.
J Obstet Gynaecol Canada. (2016) 38(12):1081-1090.¢2. doi: 10.1016/j.jogc.2016.06.014

14. Central Statistical Agency. Ethiopia demographic and health survey (EDHS): key
indicators report (2016).

15. Goal MD, Agenda SD, Projects GH. Management of postpartum hemorrhage -
findings from a survey with 69 FIGO member associations. Figo (2016). p. 1-10.

16. The sustainable development goals and maternal mortality - maternal health task
force (2019). p. 1-9.

17. Wittenauer R, Smith L, Aden K. Priority medicines for Europe and the world “A
Public Health Approach to Innovation” update on 2004 background paper background
paper 6. 12 osteoarthritis (2013). p. 1-31.

18. Kebede BA, Abdo RA, Anshebo AA, Gebremariam BM. Prevalence and predictors
of primary postpartum hemorrhage: An implication for designing effective intervention
at selected hospitals, Southern Ethiopia. PLoS ONE. (2019) 14(10):€0224579. doi: 10.
1371/journal.pone.0224579

19. Afoukou A, Obossou A, Salifou K, Hounkpatin B, Sidi I, Hounkponou A, et al. Risk
factors for immediate postpartum hemorrhages in the maternity of the university
teaching hospital of parakou. Gynecol Obstet. (2015) 5(284):2161-0932. 1000284.
doi: 10.4172/2161-0932.1000284

20. Uthman SG, Garba MA, Danazumi AG, Mandara MU, Sylvester NH. How some
demographic factors affects postpartum haemorrhage prevention in maiduguri, Nigeria
*. Open ] Obstet Gynecol. (2013) 2013:203-7. doi: 10.4236/0jog.2013.31A037

21. Kumar N. Postpartum hemorrhage; a major killer of woman: review of current
scenario. Obstet Gynecol Int J. (2016) 4(4):00116. doi: 10.15406/0gij.2016.04.00116

22. Nyflot LT, Sandven I, Stray-Pedersen B, Pettersen S, Al-Zirqi I, Rosenberg M, et al.
Risk factors for severe postpartum hemorrhage: a case-control study. BMC Pregnancy
Childbirth. (2017) 17(1):1-9. doi: 10.1186/512884-016-1217-0

23. Ruiter L, Kazemier BM, Mol BWJ, Pajkrt E. Incidence and recurrence rate of
postpartum hemorrhage and manual removal of the placenta: a longitudinal linked

Frontiers in Global Women's Health

1

10.3389/fgwh.2023.1039749

national cohort study in The Netherlands. Eur J Obstet Gynecol. (2019) 238:114-9.
doi: 10.1016/j.ejogrb.2019.05.022

24. von Schmidt JF, Hukkelhoven CWPM, Van Roosmalen J, Bloemenkamp KWM.
Pre-eclampsia increases the risk of postpartum haemorrhage: a nationwide cohort
study in the Netherlands. PLoS ONE. (2013) 8(12):¢81959. doi: 10.1371/journal.pone.
0081959

25. Jiji DB, Cabading ML, Benjamin BA. A comparative study to find the maternal and
foetal outcome among pregnancy induced hypertension and non - pregnancy induced
hypertnsion gravid women. Sch ] Appl Med Sci. (2014) 2:1286-9.

26. Duhan L, Nanda S, Sirohiwal D, Dahiya P, Singhal S. A retrospective study of
maternal and perinatal outcome in patients of postpartum haemorrhage in a tertiary
care hospital. Int J reprod contraception. Obstet Gynecol. (2016) 5(6):1897-901.
doi: 10.18203/2320-1770.ijrcog20161686

27. Helmy ME, Sayyed TM, Abdo AA. The effect of the duration of the third stage of
labor on the amount of maternal blood loss. Menoufia Med J. (2019) 31(4):1244-52.

28. Ononge S, Mirembe F, Wandabwa J, Campbell OMR. Incidence and risk factors for
postpartum hemorrhage in Uganda. Reprod Health. (2016) 13(1):38. doi: 10.1186/
$12978-016-0154-8

29. Uthman SG, Garba MA, Danazumi AG, Mandara MU. How birth interval and
antenatal care affects postpartum haemorrhage prevention in Maiduguri, Nigeria. J.
Appl. Pharm. Sci. (2013) 3(3):036-9. doi: 10.7324/japs.2013.30307

30. Dionne M, Deneux-tharaux C, Dupont C, Basso O, Rudigoz R, Bouvier-colle M,
et al. Duration of expulsive efforts and risk of postpartum hemorrhage in nulliparous
women: a population-based study. PLoS ONE. (2015) 10(11):e0142171. doi: 10.1371/
journal.pone.0142171

31. Nyflot LT, Stray-Pedersen B, Forsen L, Vangen S. Duration of labor and the risk of
severe postpartum hemorrhage: a case-control study. PLoS ONE. (2017) 12(4):¢0175306.
doi: 10.1371/journal.pone.0175306

32. Chandnani KA, Sharma DD. Third stage of labour: expectant versus active
management-a comparative study in local low risk population. Int J Reprod Contracept
Obstet Gynecol. (2019) 8(2):641. doi: 10.18203/2320-1770.ijrcog20190298

33. Frolova Al, Stout MJ, Tuuli MG, Lépez JD, Macones GA, Cahill AG. Duration of
the third stage of labor and risk of postpartum hemorrhage. Obstet Gynecol. (2016) 127
(5):951-6. doi: 10.1097/A0G.0000000000001399

34. Elzawawy M. The effect of the duration of the third stage of labor on the amount of
maternal blood loss. Menoufia Med Journa. (2018) 31(1):708-15.

35. Bischoff K, Nothacker M, Lehane C, Lang B, Meerpohl J, Schmucker C. Lack of
controlled studies investigating the risk of postpartum haemorrhage in cesarean
delivery after prior use of oxytocin: a scoping review. BMC Pregnancy Childbirth.
(2017) 17(1):1-13. doi: 10.1186/s12884-017-1584-1

36. Mex GO. Risk factors of evolution of postpartum hemorrhage towards severe
postpartum hemorrhage: a case-control study. Ginecol Obstet Mex. (2015) 83(7):437-46.

37. Raams TM, Browne JL, Festen-schrier VJMM, Klipstein-grobusch K, Rijken MJ.
Task shifting in active management of the third stage of labor: a systematic review.
BMC Pregnancy Childbirth. (2018) 18(1):1-14. doi: 10.1186/s12884-018-1677-5

38. Tungalp, Pena-Rosas JP, Lawrie T, Bucagu M, Oladapo OT, Portela A, et al. WHO
recommendations on antenatal care for a positive pregnancy experience—going beyond
survival. BJOG An Int ] Obstet Gynaecol. (2017) 124(6):860-2. doi: 10.1111/1471-0528.
14599

39. WHO, , USAID, CHIP. Active management of the third stage of labour: new WHO
recommendations help to focus implementation. Rhr. (2013) 6736(12):14-8.

40. Mukisa J, Grant I, Magala J, Ssemata AS, Lumala PZ, Byamugisha J. Level of
partograph completion and healthcare workers’ perspectives on its use in mulago
national referral and teaching hospital, Kampala, Uganda. BMC Health Serv Res.
(2019) 3:1-8. doi: 10.1186/s12913-019-3934-3

41. Stephen G, Mgongo M, Hashim TH, Katanga J, Stray-pedersen B, Msuya SE.
Anaemia in pregnancy: prevalence, risk factors, and adverse perinatal outcomes in
northern Tanzania. Anemia. (2018) 2018. doi: 10.1155/2018/1846280

42. Fukami T, Koga H, Goto M, Ando M, Matsuoka S, Tohyama A, et al. Incidence
and risk factors for postpartum hemorrhage among transvaginal deliveries at a tertiary
perinatal medical facility in Japan. PLoS ONE. (2019) 14(1):e0208873-8. doi: 10.1371/
journal.pone.0208873

43. Alvarez-Silvares E, Garcfa-Lavandeira S, Rubio-Cid P. Risk factors of evolution of
postpartum hemorrhage towards severe postpartum hemorrhage: a case-control study.
Ginecol Obstet Mex. (2015) 83(7):437-46.

44. Gabbe SG. Obstetrics, normal and problem pregnancies. 7th ed. Philadelphia:
Elsevier (2017). 3445 p.

frontiersin.org


https://doi.org/10.1097/AOG.0000000000002351
https://doi.org/10.1097/AOG.0000000000002351
https://doi.org/10.1016/j.cnre.2017.10.003
https://doi.org/10.2147/IJWH.S119232
https://doi.org/10.2147/IJWH.S119232
https://doi.org/10.4236/ojog.2015.511089
https://doi.org/10.4172/2167-0420.1000391
https://doi.org/10.1177/1745505717716860
https://doi.org/10.1177/1745505717716860
https://doi.org/10.1155/2019/1803876
https://doi.org/10.1016/S2214-109X(14)70227-X
https://doi.org/10.1111/1471-0528.12636
https://doi.org/10.1016/j.jogc.2016.06.014
https://doi.org/10.1371/journal.pone.0224579
https://doi.org/10.1371/journal.pone.0224579
https://doi.org/10.4172/2161-0932.1000284
https://doi.org/10.4236/ojog.2013.31A037
https://doi.org/10.15406/ogij.2016.04.00116
https://doi.org/10.1186/s12884-016-1217-0
https://doi.org/10.1016/j.ejogrb.2019.05.022
https://doi.org/10.1371/journal.pone.0081959
https://doi.org/10.1371/journal.pone.0081959
https://doi.org/10.18203/2320-1770.ijrcog20161686
https://doi.org/10.1186/s12978-016-0154-8
https://doi.org/10.1186/s12978-016-0154-8
https://doi.org/10.7324/japs.2013.30307
https://doi.org/10.1371/journal.pone.0142171
https://doi.org/10.1371/journal.pone.0142171
https://doi.org/10.1371/journal.pone.0175306
https://doi.org/10.18203/2320-1770.ijrcog20190298
https://doi.org/10.1097/AOG.0000000000001399
https://doi.org/10.1186/s12884-017-1584-1
https://doi.org/10.1186/s12884-018-1677-5
https://doi.org/10.1111/1471-0528.14599
https://doi.org/10.1111/1471-0528.14599
https://doi.org/10.1186/s12913-019-3934-3
https://doi.org/10.1155/2018/1846280
https://doi.org/10.1371/journal.pone.0208873
https://doi.org/10.1371/journal.pone.0208873
https://doi.org/10.3389/fgwh.2023.1039749
https://www.frontiersin.org/journals/global-womens-health
https://www.frontiersin.org/

	Risk factors of primary postpartum hemorrhage among postnatal mothers in the public hospital of southern Tigray, Ethiopia, 2019: A case-control study
	Introduction
	Materials and methods
	Study area and period
	Populations
	Source population
	Study population

	Ascertainment of cases and controls
	Sample size determination and sampling technique
	Sample size determination
	Sampling technique and procedure

	Data collection tools and procedures
	Data quality control and assurance
	Data processing and analysis
	Study variables
	Operational definition
	Ethics approval and informed consent

	Results
	Socio-demographic characteristics of the study participants
	Past obstetrics and gynecology history of the study participants
	Current pregnancy characteristics of the study participants
	Intrapartum and postpartum characteristics of the study participants
	Risk factors of primary postpartum hemorrhage

	Discussion
	Limitations and strengths of the study

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


