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Risk factors of primary postpartum hemorrhage among postnatal mothers in the public hospital of southern Tigray, Ethiopia, 2019: A case-control study
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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 multivariable 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 = 2.76, 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).

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).
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FIGURE 1
Conceptual framework on risk factors of primary postpartum hemorrhage.




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.





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 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 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).
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FIGURE 2
Schematic representation of the sampling technique.





2.5. Data collection tools and procedures

The data were collected through face-to-face interviews and a review of the client's medical record using 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 midwives who were working in another health facility collected data from January to October 2019. Two BSc health officer supervisors and a principal investigator (PI) are in charge of overseeing the data collection procedure and ensuring the questionnaire for its completeness and consistency.



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.

Independent variables include: (1) Socio-demographic characteristics: Age, ethnicity, marital status, residence, educational 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).

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% respectively. Moreover, more than half (54.7%) of respondents had attained either a low level or no schooling (Table 1).


TABLE 1 Socio-demographic characteristics of study participants with and without primary postpartum hemorrhage in the public hospital of southern Tigray, Ethiopia, 2019.
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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).


TABLE 2 Obstetrics and gynecologic history of study participants with and without primary postpartum hemorrhage in the public hospital of southern Tigray, Ethiopia, 2019.
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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. 97.6%) respectively. In contrast, about 89.6% of study participants had ANC follow-up, and the cases had a lower proportion (81.1%) when compared to controls (93.9%). The proportions of complications during the current pregnancy among cases were nearly twice as high as the proportion among controls (24.5% vs. 13.7%) (Table 3).


TABLE 3 Index pregnancy characteristics of study participants with and without primary postpartum hemorrhage in the public hospital of southern Tigray, Ethiopia, 2019.
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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).


TABLE 4 Intrapartum and postpartum characteristics of study participants with and without primary postpartum hemorrhage in the public hospital of southern Tigray, Ethiopia, 2019.
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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 significant association between primary PPH and factors such as lack of ANC, pregnancy complications, place of birth, way of admission, induced labor, prolonged labor (≥24 h), 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 = 3.88, 95%, CI (1.29–1.60), P = 0.015], non-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).


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.
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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 services (ANC, AMTSL and partograph for labor monitoring), cesarean delivery and complications during pregnancy were found to be risk factors of primary PPH.

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 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 Parakou (19), Norway (22), and Japan (43). A potential mechanism might be due to the possibility that women with PIH 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, 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).

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 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.
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