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Introduction. Postpartum hemorrhage is an obstetric emergency and despite low mortality rate in developed 
countries, PPH remains a significant cause of maternal morbidity and mortality in low and middle-income 
countries.
Material and methods. We conducted a retrospective cross-sectional study to determine the prevalence and 
risk factors for early postpartum hemorrhage (PPH) in a cohort of women who gave birth at the Clinic for 
Obstetrics and Gynecology in Pristina, from January, 2022 to December, 2022. PPH was defined as cumulative 
blood loss ≥1000 ml. Odds ratio (OR) with 95 % confidence intervals were calculated for each risk factor.
Results. Primary PPH was found in 166 patients (1.8%) among the total studied population of 8.744 patients. 
Risk factors for primary PPH were maternal age >35 years (OR 5.3846; 95% CI; 3.2094-9.0341 and p=.0000), 
high parity ≥3 (OR 4.3333; 95% CI; 2.2161-8.3022 and p=.0000), preterm birth (OR 3.6111; 95% CI;2.2382-
5.8263 and p=.0000), placenta accreta spectrum (OR 7.3000; 95% CI; 4.1797-12.7498 and p=.0000), cervical, 
perineal, vaginal lacerations (OR 1.7667; 95% CI; 1.1388-2.7407 and p=.0107). Peripartum hysterectomy was 
performed in three patients (1.8%), coagulopathy was identified in one patient (0.6%) and uterine inversion 
in two patients (1.2%). Three patients (1.8%) received five doses of blood transfusion. No statistically signif-
icant association was found between the PPH and previous cesarean delivery, mode of delivery, multifetal 
pregnancy, preeclampsia and placenta previa.
Conclusion. Maternal age >35 years, parity ≥3, preterm birth, cervical, vaginal, perineal lacerations and 
placenta accreta spectrum (PAS) were risk factors for primary PPH. Conducted in resource-limited settings, 
current study highlighted significant substandard practices related to PPH management at the Clinic for Ob-
stetrics and Gynecology in Pristina, Kosovo. Improvements in clinical protocols and adherence to national 
guidelines are crucial to reducing the burden of PPH in less developed countries like Kosovo.
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Ethnicity, labor augmentation, instrumental vaginal 
delivery, uterine fibroids and prelabor rupture of mem-
branes are classified as risk factors with weak associa-
tion for postpartum hemorrhage6. 

In Kosovo, a low-middle income country, to date 
there are no data regarding the prevalence and risk fac-
tors for postpartum hemorrhage (PPH).

The Ministry of Health of the Republic of Kosovo, 
in 2018, launched the National Clinical Guideline 
“Prevention and Management of Primary Postpartum 
Hemorrhage”7.

This guideline describes in detail the definition of 
primary PPH, the risk factors, as well as the measures 
that should be taken both, for the prevention as well as 
management of primary PPH. 

The aim of the current study is to determine the 
prevalence for early postpartum hemorrhage (PPH) in 
a cohort of women who gave birth at the Clinic for 
Obstetrics and Gynecology in Kosovo teaching hos-
pital, to determine risk factors in subjects that subse-
quently developed primary PPH, as well as to analyze, 
if the provided care comply with the recommendations 
and standards of the National Clinical Guideline for the 
Prevention and Management of primary Postpartum 
Hemorrhage. 

MATERIAL AND METHODS
 

We conducted a cross-sectional retrospective study 
to determine the prevalence of PPH, and risk factors 
in a cohort of women who gave birth and developed 
PPH, at the Clinic for Obstetrics and Gynecology in 
Pristina, from January, 2022 to December, 2022.

Postpartum hemorrhage was determined based on 
fulfilling the criteria from the American College of 
Obstetricians and Gynecologists (ACOG) definition 
for postpartum hemorrhage. Women giving birth at 
the Clinic for Obstetrics and Gynecology who sub-
sequently developed primary PPH, were included in 
the study. Excluded from the study were patients who 
developed secondary or late postpartum hemorrhage, 
defined as bleeding from 24 hours to 12 weeks after 
birth.

Data were retrospectively collected from the med-
ical records, including maternal characteristics, age, 
parity, place of living, preexisting disease, admission 
diagnosis, obstetric factors and procedures utilized at 
the Clinic. 

INTRODUCTION

Postpartum hemorrhage is an obstetric emergency 
and despite the fact that absolute risk of death from 
postpartum hemorrhage (PPH) is lower in developed 
countries, it still remains one of the top five causes of 
maternal mortality globally1.

A multi-strategy systematic review, which was 
conducted to update the previous WHO systematic 
reviews, in order to identify causes of maternal deaths 
occurring in 2009-2020, revealed that the most com-
mon cause of maternal death was hemorrhage (27%) 
followed by indirect obstetric deaths (23%) and hyper-
tensive disorders (16%)2.

Since the blood loss after the delivery is often 
underestimated based on the classic definition of PPH 
for diagnosis, the American College of Obstetrics and 
Gynecology revised its definition, in 2017. Based on 
this definition, cumulative blood loss ≥1000 mL or 
bleeding associated with signs or symptoms of hypo-
volemia within 24 hours after the delivery, regard-
less of the mode of delivery is defined as postpartum 
hemorrhage3.

This redefinition enables management measures to 
be taken based on clinical signs, and in turn, delays in 
treatment are avoided due to inaccurate assessment of 
the amount of bleeding. 

Primary or early PPH which occurs in the first 24 
hours after the delivery, complicates 1% to 10% of all 
deliveries. Yet, variations in reported incidence of post-
partum hemorrhage are due to variations in criteria for 
PPH4.

The causes of postpartum hemorrhage include uter-
ine atony, genital trauma, retained placental tissue and 
coagulopathy5.

Though, uterine atony is accountable for 70.6 % 
of all cases with postpartum hemorrhage, in approxi-
mately 8 % of patients more than one cause of bleeding 
can be identified6.

Most deaths caused from PPH are preventable, 
however identifying the women at increased risk for 
PPH is challenging, because this complication can 
occur even in women with no detectable risk factors. 

Reported risk factors for PPH include age, parity, 
preterm birth, history of previous postpartum hem-
orrhage, operative delivery, lack of the antenatal care, 
multifetal pregnancy, placenta previa, placenta accreta 
spectrum, in vitro fertilization, fetal macrosomia and 
preeclampsia. 
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Statistical analyses
The prevalence of PPH was expressed as percentage. 
Data analysis included univariate logistic regression 
analysis of risk factors for primary postpartum hemor-
rhage (PPH). Odds ratio (OR) with 95 % confidence 
intervals were calculated for each risk factor. The p val-
ues < 0.05 were considered statistically significant.

Ethical approval 
This study was approved by the Ethics Committee of 
the Medical Faculty, University of Pristina, “Hasan 
Pristina” with reference number 10799/20.

RESULTS 

During the study period 166 (1.8%) of 8.744 deliver-
ies developed primary postpartum hemorrhage at the 

Clinic for Obstetrics and Gynecology in Pristina. The 
overall cesarean section rate during the one-year study 
period was 36.7% thus 3.217 were operative deliveries 
and 5.527 were vaginal births.

The mean age of the mothers for all deliveries that 
developed primary PPH was 30.5 with a range from 
19-46 years.

The mean gestational age at birth was 37.6±3.4 
weeks with a range from 23-42 weeks accordingly, 50 
% (Me 38, IQR 37-40) were less than 38 weeks.

From the total number of 166 patients that devel-
oped primary PPH, the average length of hospital stay 
was 5.1±4.9 days (range 1-27 days) (Table 1). 

We found a statistically significant association 
between the maternal age above 35 years and primary 
PPH, namely age > 35 increases the risk for PPH 
by 5 times (OR 5.3846; 95% CI; 3.2094-9.0341 and 
p=.0000).

Table 1. Maternal age, birth gestational age and length of hospital stay in patients with PPH (n=166)

N Mean Me Mini Maxim. Lower - Quartile Upper - Quartile Std.Dev.

Maternal age 166 30.5 30.5 19.0 46.0 26.0 34.0 5.544035

Birth gestational 
age (weeks) 166 37.6 38.0 23.0 42.0 37.0 40.0 3.356879

Length of hospital 
stay (days) 166 5.1 4.0 1.0 27.0 2.0 5.0 4.915544

A statistically significant association was found 
between the high parity (≥3) and PPH (OR 4.3333; 
95% CI; 2.2161-8.3022 and p=.0000). High parity is 
associated with 4-fold increase of the risk for PPH. 

We found a statistically significant association 
between the preterm birth and PPH (OR 3.6111; 95% 
CI;2.2382-5.8263 and p=.0000). 

Placenta accreta spectrum was associated with 
7-fold increased risk for primary PPH (OR 7.3000; 
95% CI; 4.1797-12.7498 and p=.0000). 

Additionally, a statistically significant association 
was found between the cervical, perineal, vaginal lacer-
ations and primary PPH (OR 1.7667; 95% CI; 1.1388-
2.7407 and p=.0107) (Table 2).

In the current study, we found no statistically sig-
nificant association between the primary PPH versus 
previous cesarean delivery and mode of delivery (p=.05; 
p=.05; respectively using chi-square test). 

Patients without multifetal pregnancy, preeclamp-
sia and placenta previa had 95%, 93%, and 92% lower 

probability of primary PPH, respectively (p=.0000; 
p=.0000; p=.0000) (Table 2). 

From the total number of mothers that developed 
primary PPH, peripartum hysterectomy was per-
formed in three patients (1.8%). In studied subjects 
coagulopathy was identified in only one patient (0.6%) 
and uterine inversion in two patients (1.2%) (data not 
shown). 

In addition, thirty-two patients (19.3 %) with post-
partum hemorrhage were treated with blood transfu-
sion. From this number, three patients (1.8%) received 
five doses of blood transfusion (Table 3).

Regarding the analyses, if the provided care com-
plies with the recommendations and standards of the 
National Clinical Guideline for the Prevention and 
Management of Primary Postpartum Hemorrhage, 
some standards are met at a 100 % rate, nonethe-
less suboptimal fulfilment was evident in the moni-
toring and recording of vital parameters, being met 
only in 92% of cases. Presence of senior obstetrician 
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Table 2. Univariate logistic regression of risk factors in patients with PPH (n=166)
Age/years Count Percent Chi-square OR  (95%CI)

<=35 140 84.4 reference

35-40 18 10.8 55.3517, p=.0000 7.7778(4.3483-13.9120)

>40 8 4.8 73.4771, p=.0000   15.7000(8.0064-38.2508)

>35 26 15.6 44.3768,p=.0000   5.3846(3.2094-9.0341)

Parity

0 78 45.0 reference

1-2 70 42.2 0.2164, p=.6418 1.1143(0.7062-1.7581)

>=3 18 10.8 20,7792, p=.0000 4.3333(2.21618-8.3022)

Previous cesarean delivery

yes 38 43.2
0.8220,p=.3645    1.3158(0.7266-2.3826)

no 50 56.8

Mode of delivery

cesarean section 73 44.0
1.2092,p=.271489 1.2740(0.8272-1.9621)

vaginal delivery 93 56.0

Preeclampsia

yes 11 6.7 76.9304,p=.0000 0.0710(0.0358-0.1405)

no 155 93.4

Placenta previa

yes 12 7.2
74.3332,p=.0000 0.0779(0.0402-0.1510)

no 154 92.8

Multifetal pregnancy

yes 8 4.8
85.1534,p=.0000 0.0506(0.0234-0.1097)

no 158 95.2

Preterm birth

yes 36 21.7
28.9339,p=.0000 3.6111(2.2382-5.8263)

no 130 78.3

Cervical, vaginal, perineal lacerations

yes 60 36.1
6.4982,p=.0107 1.7667(1.1388-2.7407)

no 106 63.9

Placenta accreta spectrum (PAS)

yes 20 12.0
55.8659,p=.0000 7.3000(4.1797-12.7498)

no 146 88.0
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and midwife, prophylactic administration of oxytocin, 
additional pharmacotherapy for the management of 
the postpartum bleeding, dosage, time of therapy and 
setting up the IV line with fluid administration, were 
meticulously recorded in 166 (100%) patients with pri-
mary PPH.

Consultation with anesthesiologist was recorded 
only in 100 patients (60.2%). 

Additional consultations with hematologist or trans-
fusion medicine specialist were not recorded for none of 
the studied subjects with primary PPH (Table 4).

DISCUSSION 

This study is one of the first studies to analyze the rate 
of early postpartum hemorrhage (PPH), risk factors in 
patients who developed early postpartum hemorrhage 
and identified substandard practices in the manage-
ment of the primary PPH in Kosovo.

The PPH rate in our present study was 1.8% com-
parable with the previously reported PPH rate of 1.2% 
in a multicenter study, conducted by Sheldon et al8.

There is a wide range worldwide of the reported 
PPH varying from a PPH rate of 1.1% in a popula-
tion-based study conducted in Norway9 to 8.3% in 
Kenya10 12.9% in Ethiopia11 followed by high inci-
dence rate of PPH up to 25.6% in Nigeria12 and 33.3% 
in South Sudan13.

These studies demonstrate that the overall preva-
lence of PPH differs extensively based on the criteria 
used for the definition of PPH, regional and geograph-
ical factors, particularly, between high and low-resource 
countries, study sample and reliable documenting and 
reporting of the event from the hospital discharge data.

A regional variation in the prevalence of PPH was 
consistently reported, with increased rates of PPH in 
high income countries with well-developed health sys-
tems. A population-based cohort study of all hospital 
deliveries in Canada reported increased rates of PPH 
by 22% from 5.1% in 2003 to 6.2% in 201014. 

These data necessitate further investigations for 
other potential risk factors including duration of labor, 
obesity and management of the second and third stage 
of labor15. 

Data from the current study showed that risk fac-
tors for primary PPH include: age >35 years, high par-
ity ≥ 3, cervical, vaginal, perineal lacerations and pla-
centa accreta spectrum (PAS). 

Our data confirmed that high parity ≥ 3 is associ-
ated with 4 fold increased risk of PPH. Furthermore, 
maternal age > 35 years, was associated with a 5 fold 
increased risk for PPH occurrence (OR 5.3846; 95% 
CI; 3.2094-9.0341 and p=.0000).

Accordingly with our present results, age above 35 
years and parity of three or more, were risk factors asso-
ciated with increased odds of PPH diagnosis in a sec-
ondary analysis of cross-sectional data, conducted by 
Sheldon et al8. 

A significant correlation was consistently reported 
between the maternal age ≥35 years and PPH8,11,16.

Our findings are comparable to other studies in 
which advanced maternal age and multiple parities in 

Table 4.  The adherence of PPH-management prac-
tices to recommendations of the National Clinical 
Guideline for the Prevention and Management of 
Primary Postpartum Hemorrhage

                     Standard of care Yes  (%) No  (%)

1. Presence of senior obstetrician 
and midwife 166 (100.0)     0 (0.0)

2. Prophylactic administration of 
oxytocin 166 (100.0)     0 (0.0)

3. Recording of the vital 
parameters 153 (92.0)   14 (8.4)

4. Consultation with 
anesthesiologist 100 (60.2)   66 (39.7)

5. Pharmacotherapy for 
management of PPH 166 (100.0)     0 (0.0)

6. Dosage and time of therapy 
recorded 166 (100.0)     0 (0.0)

 7. Setting up the IV line and 
fluid administration 166 (100.0)     0 (0.0)

8. Administration of blood 
transfusions and recording of 
dosage and time 

   32 (19.3) 134 (80.7)

9. Consultation with transfusion 
specialist medicine or 
hematologist 

    0 (0.0) 166(100.0)

Table 3.  Blood transfusion in patients with PPH (n=166)

Doses Count Percent

yes

Count Percent

  1-2 24 14.5

32 19.3  3 - 4 5 3.0

    5 3 1.8

   no 134 80.7

Risk Factors for Postpartum Hemorrhage in a Low-middle Income Country: A Retrospective Cross-sectional Rtudy
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particular, the interaction between these two factors 
increases the risk of postpartum hemorrhage beside 
other adverse pregnancy outcomes17. 

We found a statistically significant association 
between preterm birth and occurrence of primary 
postpartum hemorrhage (OR 3.6111; 95% CI;2.2382-
5.8263 and p=.0000). 

Namely, patients with preterm birth were 3.6 times 
more likely to develop PPH compared to mothers with 
term gestation.

Similar to our results, a secondary analysis of an 
IRB-approved retrospective cohort of singleton deliv-
eries over one year, conducted by Whelan et al, showed 
that preterm deliveries were associated with higher 
rates of postpartum hemorrhagic composite maternal 
morbidity (CMM) compared to term deliveries18. 

However, there are conflicting results regarding the 
relationship between the preterm birth and PPH.

A cross-sectional study by Turgut et al, concluded 
that preterm delivery is not a risk factor for increased 
intrapartum and early postpartum bleeding19.

Current data showed statistically significant associ-
ation between the genital lacerations and primary PPH 
(OR 1.7667; 95% CI; 1.1388-2.7407 and p=.0107).

Similar to the study conducted by Kramer et al, we 
observed statistically significant association between 
the cervical, vaginal, perineal lacerations and early 
PPH (p=.0107)16. 

In a retrospective study conducted by Yi et al, to 
investigate whether cervical and perineal lacerations are 
associated with postpartum hemorrhage, authors con-
cluded that cervical and perineal lacerations increase 
the risk of PPH in women with labor induction20. 

Placenta previa spectrum (PAS) is one of the major 
causes of severe maternal morbidity and its increased 
incidence is mainly, related to the increased number of 
cesarean section21.

In this regard, several studies confirmed a strong 
association between the placenta accreta spectrum 
(PAS) and PPH.

As previously reported by Albu et al, placenta 
accreta spectrum is associated with high maternal mor-
tality and morbidity. In this regard, ultrasonography is 
advantageous in prenatal diagnosis of placenta previa 
and placenta accreta spectrum (PAS). Additionally, it 
serves as a mandatory tool that can guide a tailored 
conservative or more radical management, particularly 
in the Emergency Room22. 

A retrospective cohort study conducted by 

Mehrabadi et al, to investigate the relationship of PAS 
with postpartum hemorrhage, found a strong associ-
ation between placenta accreta and postpartum hem-
orrhage with hysterectomy (rate ratio 286, 95% CI; 
226-361)23. 

Therefore, our current finding that PAS, increases 
the risk for PPH by 7.3 times is consistent with other 
previous studies21,23. In a hospital-based study con-
ducted in Norway, placenta accreta spectrum disorders 
were reported as the most frequent cause of hemor-
rhage and subsequent hysterectomy24. 

In our study no statistically, significant association 
was found between the mode of delivery and PPH. 
However, data from a nationwide study in Denmark 
from 2001-2008, showed that compared to vaginal 
delivery, cesarean section was associated with a reduced 
risk of severe postpartum hemorrhage25. 

According to the systematic review and meta-analy-
sis conducted by Abdulsalam et al, one in four caesarean 
deliveries may be complicated with PPH26. Contrarily 
to the previous studies, in the current study, we could 
not find statistically significant association between the 
multifetal pregnancy, preeclampsia, placenta previa and 
PPH, and this could be due to the small sample size. 
However, patients without above mentioned diagnoses 
had 95%, 93%, and 92% lower probability of primary 
PPH, respectively (p=.0000; p=.0000; p=.0000).

Findings from our study, are not consistent with 
other published data regarding the association of pre-
vious cesarean delivery and PPH. 

We found no statistically significant association 
between the primary PPH versus previous cesarean 
delivery (p=.05; using chi-square test). 

In the current study, postpartum hysterectomy was 
performed in three (1.8%) patients, one of them was 
only 20 years old. In these cases, uterine transplant 
which is a breakthrough in medicine, can restore fer-
tility, nonetheless involves special surgical technique, 
immunosuppressive therapy and careful monitoring 
afterwards27.

In developed countries, where specialized personnel 
and adequate facilities are available, uterine or hypogas-
tric artery embolization by interventional radiologist, 
is a reasonable alternative to hysterectomy for selected 
patients. Therefore, transcatheter arterial embolization, 
can control postpartum bleeding in indicated cases, 
and can be an excellent choice for postoperative bleed-
ing after vaginal, laparoscopic or abdominal surgery28.

Several studies demonstrated that a history of 
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cesarean delivery could be a risk factor for PPH29 and 
that repeated cesarean section as well as vaginal birth 
after cesarean section, poses a higher risk of severe 
postpartum hemorrhage30.

Regarding management of PPH, we found that in 
the majority of cases, it did not fully comply with the 
standards as per National Guideline for Management 
and Prevention of primary PPH. Notably, the report-
ing of diagnoses of PPH was not in compliance with 
the recommendations. 

This study showed, poor conduction of documen-
tation, incomplete monitoring of vital parameters, and 
absent or insufficient consultations with anesthesiolo-
gist, hematologist or transfusion medicine specialist.

Comparable to our results, Lain et al, reported that 
diagnosis of obstetric hemorrhage and procedure codes 
have tendency to be underreported31. 

Identifying these substandard practices will enable 
the development of targeted recommendations to 
improve clinical care in the management of postpartum 
hemorrhage (PPH) cases at the Clinic for Obstetrics 
and Gynecology in Pristina, Kosovo.

Limitations of the study 
This study provides initial baseline data for the pri-
mary PPH rate, risk factors and substandard practices 
in the management of PPH patients, at the Clinic for 
Obstetrics and Gynecology, Kosovo.

The potential limitation in the current study is ret-
rospective design, being a single center study and small 
sample size due to the short study period. 

Another limitation is that the study included only 
women who developed PPH, without matching con-
trols for potential confounding variables.

These limitations can be further address in a future 
larger cohort study.

CONCLUSION 

Maternal age >35 years, parity ≥3, preterm birth, cer-
vical, vaginal, perineal lacerations and placenta accreta 
spectrum (PAS) were risk factors for primary PPH. 
Conducted in resource-limited setting, current study 
highlighted significant substandard practices related 
to PPH management at the Clinic for Obstetrics and 
Gynecology in Pristina, Kosovo. Addressing these inad-
equacies and improving these practices, will enhance 
healthcare quality and is essential to mitigate the dev-
astating consequences of PPH on maternal health.
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