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Abstract
Background Globally, 75,000 maternal deaths occur each year from puerperal sepsis, with higher rates in low-
income countries. In Ethiopia, puerperal sepsis is the fourth leading cause of maternal morbidity and mortality. This 
study aimed to identify determinants of puerperal sepsis among postpartum women admitted to public hospitals in 
Harar, eastern Ethiopia.

Method A retrospective unmatched case-control study was conducted from June 15 to July 15, 2022, among 423 
postpartum women (106 cases and 317 controls) in Public Hospitals in Harar town, Harari Regional State, Eastern 
Ethiopia. Participants were selected using a simple random sampling method based on medical registration numbers. 
Data was extracted using a checklist and analyzed using SPSS version 25 statistical software. Logistic regression was 
used to identify determinants of puerperal sepsis, with adjusted odds ratios and a 95% confidence interval to estimate 
the strength and direction of the association. Statistical significance was declared at a p-value of less than 0.05.

Results The determinants of puerperal sepsis were found to be cesarean section delivery (AOR = 2.32, 95% CI 
1.24–4.33), rupture of membranes lasting more than 24 h (AOR = 4.34, 95% CI 1.93–9.76), labor duration exceeding 
24 h (AOR = 2.91, 95% CI 1.11–7.62), undergoing more than 4 vaginal examinations (AOR = 3.02, 95% CI 1.32–6.92), and 
being referred from other health institutions (AOR = 2.48, 95% CI 1.42–4.36).

Conclusions This study identified factors that independently predict puerperal sepsis, including mode of delivery, 
duration of labor, duration of rupture of the membrane, number of vaginal examinations, and referral status. It is 
essential for all stakeholders to work together to reduce the risk factors of puerperal sepsis.
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Background
Puerperal sepsis is an infection of the genital tract that 
can occur from the time of membrane rupture or labor 
up to 42 days after childbirth [1]. It mainly occurs within 
the first 24 h after delivery when infectious agents invade 
the endometrium, nearby structures, lymphatic system, 
and bloodstream [2, 3]. This condition can be prevented 
by following good antenatal care, maintaining aseptic 
delivery practices, and providing proper postpartum care 
[4].

Puerperal sepsis is a significant cause of mater-
nal morbidity and mortality, ranking among the top 
five causes of maternal death worldwide [5]. Glob-
ally, approximately 75,000 maternal deaths occur each 
year due to puerperal sepsis [6, 7]. Long-term com-
plications such as chronic pelvic pain, fallopian tube 
obstruction, and infertility are common outcomes of 
puerperal sepsis [8]. Maternal mortality from sepsis 
is particularly high in low-income countries [4, 7, 9–
12]. In Ethiopia, puerperal sepsis is the fourth leading 
cause of maternal morbidity and mortality, following 
hemorrhage, obstructed labor, and hypertensive disor-
ders, with a pooled prevalence of 14.8% [13, 14].

Despite advances in modern medicine and the pro-
duction of multiple antimicrobial agents, puerperal 
sepsis remains a public health problem. Many of the 
predisposing factors for puerperal sepsis are prevent-
able. Optimal antiseptic measures and careful moni-
toring are essential throughout the labor process [3, 
12, 15–20]. Clean delivery kits with sterile draping and 
packaged instruments can help reduce risks. Prophy-
lactic antibiotics in cases of preterm rupture of mem-
branes can decrease sepsis by 52–90% [19]. Other 
preventive measures include attention to antiseptic 
procedures during delivery, a nutritious diet rich in 
protein and vitamins during pregnancy, therapeutic 
antibiotics for prolonged rupture of membranes or 
obstructed labor, proper use of the partograph, pro-
phylactic antibiotics before cesarean section, and an 
efficient referral system [11, 21].

Ethiopia has committed to achieving the sustainable 
development goal of reducing maternal mortality to 
less than 70 per 100,000 live births by 2030. To address 
maternal morbidity and mortality related to sepsis, key 
strategies include ensuring that every birth is attended 
by a skilled birth attendant, providing access to com-
prehensive emergency obstetric care, implementing 
standard infection prevention practices in health facil-
ities, and establishing an effective referral system [13, 
22]. Despite these strategies, maternal health-seeking 
behavior in Ethiopia remains low, with 51% of deliver-
ies taking place at home, 50% attended by skilled birth 
attendants, and only 34% of women receiving a post-
natal check within the first two days after giving birth 

[23]. Although, much is being done to reduce maternal 
infection by the government of Ethiopia and various 
stakeholders, evidences on the determinants of puer-
peral sepsis in the study area are limited. Therefore, 
this unmatched case-control study aimed to identify 
the factors influencing puerperal sepsis among post-
partum women admitted to public hospitals in Harar 
town, eastern Ethiopia.

Methods and materials
Study design, setting and study period
A facility-based retrospective unmatched case-control 
study was conducted from June 15 to July 15, 2022, 
among 429 postpartum women in Public Hospitals 
located in Harari Regional State, Eastern Ethiopia. 
Harar, the capital city of Harari Regional State, is sit-
uated 526  km east of Addis Ababa, the capital city of 
Ethiopia. The study took place at Hiwot Fana Special-
ized University Hospital (HFSUH) and Jugol General 
Hospital (JGH), both of which serve a population of 
over 5 million in the area.

Populations and eligibility criteria
Cases The study included postpartum women with 
puerperal sepsis who were admitted to postnatal or 
gynecology wards at Public Hospitals in Harar town, 
eastern Ethiopia between January 1, 2020, and Decem-
ber 31, 2021, and met the WHO diagnostic criteria for 
puerperal sepsis [24].

Controls Postpartum women without puerperal sep-
sis, admitted to postnatal or gynecology wards at Public 
Hospitals in Harar town, eastern Ethiopia between Jan-
uary 1, 2020, and December 31, 2021, were included in 
the study. Postpartum women with missing important 
variables in their medical records were excluded from 
the study. Six records were missing maternal-related 
characteristics, and the notebooks of midwives, nurses, 
and physicians were unavailable, leading to their exclu-
sion due to missing key variables. A complete case anal-
ysis was conducted as the missing data was only 1.4%.

Sample size determination and sampling procedures
The sample size for determining the factors of puer-
peral sepsis was calculated using the double popula-
tion proportion formula. The calculation was done 
using Epi Info 7 software Stat Cal with the follow-
ing assumptions: 95% confidence level, 80% power, 
a ratio of 1:3 for cases to controls, 20.7% of controls 
with exposure, and 35.8% of cases with exposure [3]. 
A 10% non-response rate was also considered. The ini-
tial sample size was determined to be 390, and after 
accounting for the non-response rate, the final sample 
size was 429 (107 cases and 322 controls).
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The admission records of postpartum women from 
the postpartum and gynecology wards at Hiwot Fana 
Specialized University Hospital and Jugol Hospital 
were evaluated for the years 2020 and 2021. The total 
number of postpartum women admitted was 9,087 at 
Hiwot Fana and 4,298 at Jugol Hospital. Among them, 
100 cases of puerperal sepsis were identified at Hiwot 
Fana and 46 cases at Jugol Hospital. The hospital iden-
tification numbers of all postpartum women from 
January 1, 2020, to December 31, 2021, were recorded 
from the admission registration logbook. A list of 
postpartum women diagnosed with puerperal sepsis 
was created, and patient cards for all cases were col-
lected from the record office. A total of 146 cases were 
identified, and 107 were selected using a simple ran-
dom sampling technique. The sample size was propor-
tionally allocated to both hospitals (Fig. 1).

Variables
The study collected data on the dependent variable, 
puerperal sepsis, from medical records. This variable 
was identified as a case. Independent variables, also 
obtained from medical records, included the mother’s 
age, residence, parity, number of antenatal care visits 
(ANC), presence of pregnancy-induced hypertension 
(PIH) and gestational diabetes mellitus (GDM), occur-
rence of preterm labor and obstructed labor, mode of 
delivery, postpartum hemorrhage (PPH), duration of 
labor, duration of ruptured membrane (PROM), num-
ber of vaginal examinations during labor and delivery 
(PV), presence of anemia during labor and delivery, 
and referral from other health institutions.

Data collection tool and procedures
The checklist for data extraction was developed 
based on various related literatures [3, 10, 17, 18]. It 

Fig. 1 Schematic presentation of the sampling procedure and sampling technique for the determinants of puerperal sepsis among postpartum women 
who were admitted to Harar town public hospitals, Eastern Ethiopia, 2022
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consists of four parts: socio-demographic characteris-
tics, obstetric information, maternal medical details, 
and healthcare system data. Twelve BSc midwives 
from Harar town were enlisted for data collection, 
while two BSc and two MSc midwives were assigned 
as supervisors to oversee the data collection process. 
Data was obtained from medical records using a pre-
tested checklist. The data collection involved review-
ing specific sources within the hospital card, included 
nursing, physician, and consultation notes, admission 
and discharge reports, laboratory and diagnostic test 
reports, surgical reports, referral details, and other 
clinical and patient personal information, as well as 
demographic data.

Data quality assurance
To ensure data quality, we used pretested and validated 
checklists based on a literature review. Data collectors 
and supervisors received four days of training on study 
objectives and data collection instruments. A pretest on 
10% of the sample size was conducted before data collec-
tion to ensure instrument reliability and validity. After 
the pretest, we removed variables from the checklist that 
were not recorded on the medical record, such as edu-
cational status and income, and added chronic medical 
illness. We also made checklist edits for readability and 
clarity. Supervisors and the lead investigator reviewed 
the data daily to ensure completeness, correctness, and 
consistency. Data was double-entered by two individuals 
and validated to reduce errors.

Statistical analysis
The data was organized and processed using Epi-Data 
version 3.1 and then transferred to SPSS version 25 for 
analysis and cleaning. Descriptive statistics, tables, and 
figures were used to present the data. A binary logis-
tic regression analysis was conducted to identify fac-
tors related to the Puerperal Sepsis. Candidate variables 
for the Multi-variable logistic regression analysis were 
selected based on bi-variable logistic regression analy-
sis. Multicollinearity was checked to see the linear cor-
relation among the associated independent variables by 

using VIF and standard error. Variables with VIF > 5 and 
a standard error of > 2 were dropped from the multi-
variable analysis. The model’s fit was assessed using the 
Hosmer-Lemeshow test, chi square = 0.83 p-value of 0.56 
indicating a good fit. Variables with a p-value of 0.25 
were included in the final Multi-variable logistic regres-
sion analysis to determine factors significantly associ-
ated with puerperal sepsis. Crude and adjusted odds 
ratios with a 95% confidence interval were calculated to 
assess the strength of the association. A p-value of 0.05 
at a 95% confidence interval was considered statistically 
significant.

Results
Socio-demographic characteristics
Out of the initial sample size of 429 postpartum women, 
423 were included in the analysis, resulting in a response 
rate of 98.6%. The exclusion reasons were incomplete 
data for 3 participants and referral for 3 participants. 
The final analysis included 423 participants (106 cases 
and 317 controls). The mean age of women was 25 years 
(SD ± 6) for cases and 26 years (SD ± 5). In terms of 
maternal residence, 60.4% of cases and 41.6% of controls 
were rural (Table 1).

Obstetric characteristics
Among the participants, 65.1% of cases and 76% of con-
trols had ANC follow-up. Primiparous women accounted 
for 36.8% of cases and 34.7% of controls. Obstetric com-
plications in current pregnancies included 6.6% of cases 
and 7.6% of controls with antepartum hemorrhage 
(APH), 7.5% of cases and 2.5% of controls with preterm 
labor. The majority of cases (85.8%) and controls (98.7%) 
gave birth at a health institution. Spontaneous onset of 
labor was reported by 85.8% of cases and 91.5% of con-
trols (Table 2).

Maternal medical illness related history
Out of the total study subjects, 12 (11.3%) of cases and 
19 (6%) of controls had a history of medical health prob-
lems, with chronic hypertension in 3 (2.8%) of cases and 
3 (0.9%) of controls, anemia in 7 (6.6%) of cases and 11 
(3.5%) of controls (Fig. 2).

Health care and referral system
In terms of the referral system, 57.5% of cases and 24% 
of controls were referred from other health institutions. 
Among these, 78.7% of cases and 69.7% of controls were 
referred from Health centers. Additionally, 79.2% of cases 
had an admission duration of less than or equal to 3 days, 
compared to 86.8% of controls (Table 3).

Table 1 Socio demographic characteristics among postpartum 
women who were admitted to Harar town public hospitals, 
Eastern Ethiopia, 2022 (n = 423)
Variable Cases n(%) Controls n(%)
Age of mother in years
≤ 24 47 (44.3) 159 (50.2)
> 24–34 48 (45.3) 117 (36.9)
> 34 11 (10.4) 41 (12.9)
Residence
Urban 42 (39.6) 185 (58.4)
Rural 64(60.4) 132(41.6)
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Determinants of puerperal sepsis
Variables with a p-value < 0.25 in the Bi-variable analy-
sis included. In the Bi-variable analysis residence, parity, 
antenatal care visits (ANC), pregnancy-induced hyper-
tension (PIH), preterm labor, obstructed labor, mode of 
delivery, postpartum hemorrhage (PPH), duration of 
labor, duration of ruptured membrane (PROM), number 
of vaginal examinations during delivery and labour (PV), 
anemia during labor and delivery, and referral from other 
health institutions were significantly associated with 
puerperal sepsis. After controlling the possible confound-
ers, only mode of delivery, duration of labor, number of 
vaginal examinations during delivery (PV), premature of 
ruptured membrane (PROM), and referral system were 
identified as independent predictors of puerperal sepsis 
in the multivariable logistic regression analysis.

Women who gave birth through C/S had 2.32 times 
higher odds of puerperal sepsis compared to those who 
gave birth by SVD [AOR = 2.32, 95% CI (1.24, 4.33)]. 
Additionally, women with ruptured membranes for more 
than 24 h had 4.34 times higher odds of puerperal sepsis 
[AOR = 4.34, 95% CI (1.93, 9.76)] than those with intact 
membranes. Furthermore, women with a labor dura-
tion of > 24  h had about 3 times higher odds of puer-
peral sepsis [AOR = 2.91, 95% CI (1.11, 7.62)] compared 
to those with a labor duration of < 12  h. Additionally, 
women who underwent more than 4 vaginal examina-
tions during labor were 3.02 times odds of puerperal 
sepsis [AOR = 3.02, 95% CI (1.32, 6.92)] compared to 
those who had 4 or fewer vaginal examinations. Finally, 
postpartum women who had referred from other health 
institutions were 2.48 times more likely to have puerperal 
sepsis [AOR = 2.48, 95% CI (1.42, 4.36)] compared to 
non-referred women (Table 4).

Discussion
The aim of this study was to determine the factors con-
tributing to puerperal sepsis in postpartum women at 
the public Hospital in Harar town, Eastern Ethiopia. 
The study found that mode of delivery, duration of labor, 
duration of ruptured membranes, number of vaginal 
examinations during delivery, and being referred from 
another health institution were all significant determi-
nants of puerperal sepsis.

Variable Response Cases 
n(%)

Controls 
n(%)

ANC Yes 69(65.1) 241(76)
No 37(34.9) 76(24)

Frequency of ANC visits One 7(10.1) 3 (1.2)
Two 26 (37.7) 35(14.5)
Three 24 (34.8) 60 (24.9)
Four and above 12 (17.4) 143 (59.3)

Parity Primiparous 39 (36.8) 110 (34.7)
Multiparous 38 (35.8) 166 (52.4)
Grand multiparas 29 (27.4) 41 (12.9)

APH Yes 7(6.6) 24(7.6)
No 99(93.4) 293(92.4)

PIH Yes 10(9.4) 12(3.8)
No 96(90.6) 305(96.2)

GDM Yes 1(0.9) 4(1.3)
No 105(99.1) 313(98.7)

Type of pregnancy Single 103 (97.2) 305 (96.2)
Multiple 3 (2.8) 12 (3.8)

Preterm labor Yes 8(7.5) 8(2.5)
No 98(92.5) 309(97.5)

Obstructed Labor Yes 7 (6.6) 6 (1.9)
No 99 (93.4) 311 (98.1)

Place of delivery At Home 15 (14.2) 4 (1.3)
At health 
institution

91 (85.8) 313 (98.7)

Onset of labor Spontaneous 91(85.8) 290(91.5)
Induced 11(10.4) 17(5.4)
Elective C/s 4(3.8) 10(3.2)

Duration of labor < 12 h 47 (44.3) 216 (68.1)
12–24 h 35 (33) 83 (26.2)
> 24 h 24 (22.6) 18 (5.7)

Duration of PROM ≤ 24 h 88 (83) 294 (92.7)
> 24 h 18 (17) 23 (7.3)

PV frequency ≤ 4 75(70.8) 297(93.7)
> 4 31 (29.2) 20(6.3)

Mode of delivery SVD 45 (42.5) 212 (66.9)
C/S 45 (42.5) 70 (22.1)
Instrument delivery 16 (15.1) 35 (11)

Mode of placenta delivery spontaneous 15 (14.2) 4 (1.3)
Control cord 
traction

74 (69.8) 301 (95)

Manual removal 17 (16) 12 (3.8)
Has episiotomy Yes 33 (31.1) 71 (22.4)

No 73 (68.9) 246 (77.6)
Has perinatal tear Yes 12 (11.3) 20 (6.3)

No 94 (88.7) 297(93.7)
PPH Yes 13 (12.3) 16(5)

No 93 (87.7) 301(95)
Anemia during in L&D Yes 34(32.1) 41 (12.9)

No 72(67.9) 276(87.1)
Fetal out come Live birth 91 (85.8) 293(92.4)

Table 2 Obstetrics characteristics among postpartum women 
who were admitted to Harar town public hospitals, Eastern 
Ethiopia, 2022 (n = 423)

Variable Response Cases 
n(%)

Controls 
n(%)

Still birth 6 (5.7) 9 (2.8)
IUFD 9 (8.5) 15 (4.7)

Note: ANC, antenatal care; APH, antepartum hemorrhage; PIH, pregnancy 
induced hypertension; GDM, gestational diabetes mellitus; PROM premature 
rapture of the membrane; PV; PV frequency; Number of vaginal examinations 
during labor and delivery; SVD, spontaneous vaginal delivery; C/S, cesarean 
section; PPH, postpartum hemorrhage; IUFD, intrauterine fetal death

Table 2 (continued) 
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Women who underwent cesarean section were found 
to have a higher risk of developing puerperal sepsis com-
pared to those who had a spontaneous vaginal deliv-
ery. This finding aligns with a study conducted in West 
Shoa Zone, Oromia, Ethiopia [3]. The increased risk in 
cesarean deliveries may be attributed to the greater tis-
sue trauma and manipulation involved in the procedure 
compared to spontaneous vaginal deliveries [4]. Early 
administration of antibiotic prophylaxis, along with pre-
operative preparation such as skin preparation and hair 
removal, is crucial in preventing sepsis [24].

This study found that women who had a labor dura-
tion of more than 24 h were at a higher risk of developing 
puerperal sepsis compared to those with a labor dura-
tion of less than 12 h. Similar findings have been reported 
in studies conducted in Pakistan, Nigeria, and the West 
Shoa Zone of Oromia, Ethiopia [3, 11, 20]. Prolonged 

labor often involves multiple vaginal examinations, which 
can lead to a prolonged open cervix and ruptured mem-
branes, increasing the risk of infections ascending from 
the vagina [4]. Additionally, prolonged labor can result in 
adverse maternal outcomes such as postpartum hemor-
rhage, which may require frequent uterine manipulation 
and further increase the risk of puerperal sepsis [25]. 
Healthcare providers should prioritize counseling preg-
nant women to raise awareness about birth preparedness, 
recognize labor symptoms, understand the importance 
of seeking timely healthcare, and be ready for poten-
tial complications. They should also use a partograph to 
monitor labor progress and prevent complications that 
could result in sepsis.

The study found that women who experienced prema-
ture rupture of membranes for more than 24  h were at 
a higher risk of developing puerperal sepsis. This find-
ing is consistent with studies conducted in Pakistan [11], 
Kenya, and Ethiopia [3, 12]. Prolonged rupture of mem-
branes weakens natural barriers, allowing infections 
to ascend from the vagina [20]. Delayed use of prophy-
lactic antibiotics may also contribute to this increased 
risk [26]. Furthermore, prolonged premature rupture of 
membranes often leads to the induction of labor, which 
further elevates the risk of puerperal sepsis [22]. Intrapar-
tum antibiotic prophylaxis is crucial for preventing infec-
tion and sepsis in pregnant women [27, 28]. Healthcare 
providers should administer antibiotics when a pregnant 
woman experiences premature rupture of membranes.

Additionally, women who underwent more than 4 
vaginal examinations during labor were found to have a 

Table 3 Health care system related characteristics among 
postpartum women who were admitted to Harar town public 
hospitals, Eastern Ethiopia, 2022 (n = 423)
Variable Cases n(%) Controls n(%)
Referred
Yes 61 (57.5) 76 (24)
No 45 (42.5) 241 (76)
Referred from
Hospital 11 (18) 12 (15.8)
Health center 48 (78.7) 53 (69.7)
Private health facility 2 (3.3) 11(14.5)
Duration of admission
≤ 3 days 84 (79.2) 275 (86.8)
> 3 days 22 (20.8) 42 (13.2)

Fig. 2 Maternal medical illness related history characteristics among postpartum women who were admitted to Harar town public hospitals, Eastern 
Ethiopia, 2022 (n = 423)
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higher risk of developing puerperal sepsis. This finding 
is in line with studies conducted in Egypt and the West 
Shoa Zone of Oromia, Ethiopia [3, 29]. The increased 
risk is likely due to the frequent vaginal examinations and 
manipulation of the genital tract, which can facilitate the 
ascent of microorganisms from the lower genital tract, 
increasing the likelihood of developing puerperal sepsis 
[3]. Healthcare professionals are expected to adhere to 
the standard of conducting vaginal examinations every 
four hours as recommended by the World Health Orga-
nization (WHO) [24].

Postpartum women who were referred from other 
health institutions were more likely to have puerperal 
sepsis. This finding is consistent with studies conducted 
in Pakistan, Uganda, and West Shoa Zone, Oromia, 
Ethiopia [3, 30, 31]. The prolonged time required to 
reach the hospital and the possibility of unclean vaginal 
examinations on the way to the hospital may contribute 
to the development of puerperal sepsis [3]. Ascending 
infections can lead to choriodecidua infection, which 
can weaken the membrane and allow pathogens to enter 
the bloodstream, causing sepsis [27, 32]. During ante-
natal care, health professionals should counsel pregnant 
women on birth preparedness and complication readi-
ness, recognizing maternal danger signs, and seeking 
prompt medical attention to prevent delays in care. Early 
diagnosis and referral by healthcare providers are also 
crucial.

Preventing puerperal sepsis involves addressing pre-
disposing factors such as using clean delivery practices, 
sterile draping, and sterilized instruments. Prophylactic 
antibiotics for premature rupture of membranes can be 

Variables Study subjects COR (95% 
CI)

AOR(95%CI)

Cases 
n(%)

Controls 
n(%)

Residence
Urban 42 (39.6) 185 (58.4) 1 1
Rural 64 (60.4) 132 (41.6) 2.14 (1.36, 

3.34)*
1.40 (0.80, 
2.46)

Parity
Primiparous 39 (36.8) 110 (34.7) 1 1
Multiparous 38 (35.8) 166 (52.4) 0.65 (0.39, 

1.07)
0.89 (0.47, 
1.68)

Grand 
multiparas

29 (27.4) 41 (58.6) 1.99 (1.09, 
3.63)*

2.05 (0.96, 
4.37)

ANC visit
Yes 69 (65.1) 241 (76) 1 1
No 37 (34.9) 76 (24) 1.70 (1.06, 

2.73)*
1.59 (0.88, 
2.89)

PIH
Yes 10 (9.4) 12 (3.8) 2.65 (1.11, 

6.32)*
2.78 (0.94, 
8.20)

No 96 (90.6) 305 (96.2) 1 1
Preterm labor
Yes 8 (7.5) 8 (2.5) 3.15 (1.15, 

8.62)*
2.97 (0.89, 
9.81)

No 98 (92.5) 309 (97.5) 1 1
Obstructed 
labor
Yes 7 (6.6) 6 (1.9) 3.66 (1.20, 

11.16)*
1.43 (0.39, 
5.25)

No 99 (93.4) 311 (98.1) 1 1
Mode of 
delivery
SVD 45 (42.5) 212 (66.9) 1 1
C/S 45 (42.5) 70 (22.1) 3.03(1.85, 

4.96)*
2.32(1.24, 
4.33)**

Instrument 
delivery

16 (15.1) 35 (11) 2.15 (1.09, 
4.22)*

1.90 (0.84, 
4.29)

PPH
Yes 13 (12.3) 16 (5) 2.63 (1.22, 

5.67)*
1.67 (0.64, 
4.37)

No 93 (87.7) 301 (95) 1 1
Duration of 
labor
< 12 h 47(44.3) 216(68.1) 1 1
12–24 h 35(33) 83(26.2) 1.94 (1.17, 

3.21)*
1.44 (0.77, 
2.72)

> 24 h 24(22.6) 18(5.7) 6.13 (3.08, 
12.19)*

2.91(1.11, 
7.62)**

Duration of 
rupture of the 
membrane
≤ 24 88 (83) 294 (92.7) 1 1
≥ 25 18 (17) 23 (7.3) 2.61 (1.35, 

5.06)*
4.34 (1.93, 
9.76)**

Table 4 Multivariable analysis on determinants of puerperal 
sepsis among postpartum women who were admitted to Harar 
town public hospitals, Eastern Ethiopia, 2022 (n = 423)

Variables Study subjects COR (95% 
CI)

AOR(95%CI)

Cases 
n(%)

Controls 
n(%)

PV frequency
≤ 4 75(70.8) 297(93.7) 1 1
> 4 31(29.2) 20(6.3) 6.14 (3.31, 

11.37)*
3.02 (1.32, 
6.93)**

Anemia diag-
nosed in L&D
Yes 34 (32.1) 41 (12.9) 3.18 (1.88, 

5.36)*
1.42(0.74, 
2.72)

No 72 (67.9) 276 (87.1) 1 1
Referred
Yes 61 (57.5) 76 (24) 4.29 (2.70, 

6.83)
2.48 (1.42, 
4.36)**

No 45 (42.5) 241 (76) 1 1
Significant at *COR and p < 0.05; Significant at **AOR and p < 0.05 (PV frequency; 
Number of vaginal examinations during labor and delivery; PPH, Postpartum 
hemorrhage; PIH, pregnancy-induced hypertension; L and D, lobar and delivery; 
SVD, Spontaneous vaginal delivery; C/S, Cesarean section delivery; COR, crude 
odds ratio; AOR, adjusted odds ratio; CI, confidence interval)

Table 4 (continued) 
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beneficial. Other measures include antiseptic procedures 
during delivery, maintaining a nutritious diet during 
pregnancy, administering antibiotics for prolonged rup-
ture of membranes or obstructed labor, using the par-
tograph, giving antibiotics before cesarean section, and 
establishing an efficient referral system to prevent and 
minimize puerperal sepsis. Collaboration among health-
care providers, governmental bodies, and stakeholders 
is essential for implementing these preventive strategies. 
Mothers who experience puerperal sepsis require treat-
ment with antibiotics [11, 21, 24].

Strength and limitation of the study
This study’s strength lies in the selection of controls and 
cases from the same hospitals, which helps reduce selec-
tion bias. It aims to evaluate crucial factors related to 
puerperal sepsis, particularly obstetrical factors that have 
not been thoroughly examined in previous studies. How-
ever, the study was limited to public hospitals, excluding 
individuals who sought care at private facilities. Addi-
tionally, as a facility-based study, its findings may not 
be generalizable to the wider population. Unmatched 
case-control studies prone to selection bias and represen-
tativeness bias. Lastly, unaccounted for and residual con-
founding may have influenced the observed association. 
Future research should consider a prospective cohort 
study design to establish a stronger causal relationship 
between identified risk factors and puerperal sepsis. Fur-
ther investigation is needed to assess the effectiveness of 
interventions targeting these risk factors to reduce puer-
peral sepsis incidence in this population.

Conclusions
This study identified factors that independently predict 
puerperal sepsis, including mode of delivery, duration of 
labor, duration of rupture of the membrane, number of 
vaginal examinations, and referral status. It is essential 
for all stakeholders to work together to reduce the risk 
factors of puerperal sepsis.
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