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Abstract: Introduction: Reduction of maternal mortality is a global priority. Based on one of Sustainable Development Goal 

target, Zambia aims to improve maternal health and one of the top priorities is to reduce maternal mortality ratio (MMR) to 

less 70 per 100,000 live births by 2030. Tracking progress towards set targets remains critical to guide policy and program 

implementation. This study aimed at assessing the trends and associated factors of maternal mortality in Zambia from April 

2015 to April 2019. Methods: Data on maternal deaths was collected from the maternal surveillance database from April 2015-

April 2019 from the 9 provinces of Zambia. Data was aggregated and coded in excel then merged. Incident rate ratios were 

reported using Zero Truncated Poisson (ZTP) regression. All analysis was done in 2021 using STATA version 14.2. Results: A 

total of 1,461 maternal deaths were reviewed. The trends of maternal deaths in the four-year period have not been consistently 

high or low but steadily following an upward trend with no significant downward trend. A multivariable ZTP model showed 

that women in Luapula (IRR 0.21 95% CI; 0.07-0.58), Western (IRR 0.44 95% CI; 0.24-0.81) and Lusaka (IRR 0.07 95% CI; 

0.001-0.51) provinces had a reduced IRR of maternal deaths compared to women in Central province (P<0.05). The findings 

also showed that the age group 20-29 and 30 – 39 years had an increased IRR of maternal death compared to the age group less 

than 20 years (p<0.05). Sepsis, (aIRR 0.14 95% CI; 0.3-0.57), Hypertensive disorders (aIRR 0.20 95% CI; 0.07-0.61) and 

indirect causes (aIRR 0.22 95% CI; 0.08-0.63) in the study had a reduced IRR compared to women who had abortions 

(P<0.05). However, women who had live births controlling for other variables had an increased IRR (aIRR 4.75 95% CI; 1.56-

14.43) compared to those who had abortions (P<0.05). There was no sufficient evidence to suggest HIV was associated with 

maternal deaths (P=0.24). Conclusion: The findings in this study shows that, in Zambia, maternal deaths over the years have 

not had a significant decline, thus provides evidence for re-strategizing, planning, policy formulation and implementation for 

reproductive health programmes to reduce maternal deaths in Zambia.  
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1. Background 

World Health Organisation (WHO) defines maternal 

mortality as death of a woman while pregnant or within 42 

days of termination of pregnancy irrespective of duration or 

site of the pregnancy from any cause related to or aggravated 

by the pregnancy or its management but not from incidental 

or accidental causes [1]. 

According to UN inter-agency estimates, from 2000-2017, 

the global maternal mortality ratio declined by 38 per cent, 

from 342 deaths to 211 deaths per 100,000 live births [2]. 

However, over the years, there has been progress in reducing 

maternal mortality with global galvanized efforts. The global 

MMR in 2017 is estimated at 211 maternal deaths per 
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100,000 live births, representing a 38% reduction since 2000, 

when it was estimated at 342. With an average Annual Rate 

of Reduction (AAR) at 2.9% entailing that the MMR 

declined by 2.9% every year between 2000-2017 [2]. Despite 

the decline, developing countries account for 99% of the 

deaths. Sub-Saharan Africa and South Asia alone accounted 

for 87% of global maternal deaths. In Sub-Saharan Africa, 

one in every 160 women dies of pregnancy related causes 

during her lifetime, compared with only 1 in 3700 women in 

developed countries [3]. 

MMRs are different between geographical regions, 

developed and developing countries. Timely identification 

and appropriate management of factors that increase the risk 

of maternal morbidity to mortality have the potential to 

improve pregnancy care and to prevent deaths. Several 

previous studies have identified a number of factors that are 

thought to contribute to an increased risk of progression from 

severe maternal morbidity to death, such as being HIV 

positive, hypertensive disorders, inadequate antenatal care, 

and suboptimal clinical care during delivery and postpartum. 

Trends of maternal deaths in Malawi showed an increase 

between 1980 and 1990 (from 317/100,000-748/100,000), 

however reached a peak in 1997 (971/100,000) and started 

declining between 2005 and 2010 from 846/100,000 to 

484/100,000 in 2010 [4]. 

In Zambia, MMR has been fluctuating with no steady 

decrease. In 1990, MMR was 577/100,000, this later 

increased to 596/100,000 in 1995. It increased further from 

649/100,000 in 1996 to 729/100,000 in 2001-02. In 2013-14 

a decrease was recorded in MMR to 398 deaths per 100,000 

live births [5]. The annual rate of reduction varied in rural 

and urban areas in the provinces. The disparities in the ratios 

could have been related to the geographical variation and 

differences in socio-economic, environmental, and 

demographic features. According to WHO (2014), Zambia 

stands at 1 in 59 women likely to experience the risk of dying 

from maternal causes in estimated lifetime risk of maternal 

deaths. 

According to the Zambia National Health Strategic Plan 

(ZNHSP) improving maternal health is one of the top priority 

focus areas for the Government of the Republic of Zambia 

with reduction of maternal mortalities a major target to less 

than 100/100,000 live births by 2021 [6]. Sustainable 

Development Goal 3.1 (SDGs 3.1) target is to reduce MMR 

to less than 70 per 100,000 live births by 2030 [7]. Zambia 

has invested resources in maternal health, which has seen a 

reduction in maternal mortality from 398 in 2013-2014 to 

278 in 2018 (CSO 2019). 

Despite having a number of health facilities, trained staff, 

and interventions like Emergency Neonatal and Obstetric 

care (EmONC), MDSR, Saving Mothers Giving Life (SMGL) 

and Safe Motherhood Action Groups (SMAG), trends and 

associated factors for MMR using real time data is not well 

known. The study aimed to evaluate the trends and determine 

factors contributing to maternal mortality in Zambia. 

 

2. Methods 

This study was a cross-sectional study of all maternal 

deaths reported and submitted to Ministry of Health (MoH) 

in the maternal surveillance database from April 2015-April 

2019. The study was done from 2019-2021. Records of 

pregnant women that died due to incidental or accidental 

causes were excluded. These were deaths that occurred due 

to road traffic accidents, pushes, or falls and those that 

occurred due to any incidences that pose a danger to the 

mother’s life such as a snake bite, accidental poisoning, or 

suicide. A complete enumeration of all maternal deaths was 

done. 

Maternal mortality data was aggregated into 6 monthly 

periods in excel and exported to STATA version 14.2 

(StataCorp, College Station, Texas, USA) for analysis. 

Normality of the data (maternal death) was checked using 

Shapiro Wilk test. Trends for maternal deaths from April 

2015-April 2019 graph was done in excel. 

Kruskal Wallis and Ranksum tests were used in the 

analysis to determine association between maternal death, 

demographic, and clinical factors. To investigate the 

factors that predicted maternal death, Zero Truncated 

Poisson Regression (ZTPR) was used for analysis, as the 

outcome variable (maternal death) had no zeros. The 

likelihood ratio test, the AIC and BIC were used to come 

up with the best model. P-value < 0.05 was considered 

significant. This study was approved by the University of 

Zambia Biomedical Research Ethics Committee 

(UNZABREC- ref: 246-2019) and National Health 

Research Authority (NHRA). 

3. Results 

3.1. Characteristics and Associated Factors of Maternal 

Deaths - April 2015 to April 2019 

Table 1 shows the characteristics and associated factors 

of maternal deaths. Eastern province recorded 16.71% 

(183/1095) the highest number of maternal deaths and 

whereas Northern Province had had the lowest at 1.74% 

(19/1095). Among the deaths, those that had an HIV 

positive result accounted for 76.87% (638/830) while those 

that were HIV negative were 23.13% (192/830). 

Haemorrhage accounted for the highest number of deaths at 

40.12% (386/962), while obstructed labour accounted for 

the least cause of death at 0.83% (8/962). The age group 

20-29 years had the highest number of deaths at 39.41% 

(426/1081); however, age group 40-49 years accounted for 

8.79% (95/1081) least deaths. On the outcome of pregnancy, 

the live babies had the highest percentage of maternal 

deaths at 41.51% (379/913) while abortions were the lowest 

at 7.89% (72/913). Province, age category, pregnancy 

outcome and causes of death were associated with maternal 

death (p<0.05). However, findings revealed no evidence of 

an association between maternal death and HIV status 

(P=0.85). 
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Table 1. Characteristics and associated factors of maternal deaths – April 2015 to April 2019. 

Characteristic Maternal death Percentage (%) p-value 

Age (n=1081)    

10-19 years 147 13.60 

0.003K 
20-29 years 426 39.41 

30-39 years 413 38.21 

40-49 years 95 8.79 

Province (n=1,095)    

Central 135 12.33 

<0.0001K 

Copperbelt 158 14.43 

Eastern province 183 16.71 

Luapula 158 14.43 

Lusaka 132 12.05 

Northwestern 37 3.38 

Northern 19 1.74 

Southern 139 12.69 

Western 134 12.24 

HIV status (n=830)    

Negative 638 76.87 
0.85R 

Positive 192 23.13 

Cause of Death (n=962)    

Abortions 37 3.85 

0.04K 

Haemorrhage 386 40.12 

Hypertensive disorders 144 14.97 

Obstructed labour 8 0.83 

Sepsis 123 12.79 

Others 264 27.44 

Pregnancy outcome (n=913)    

Abortion 72 7.89 

<0.0001K 

Fresh still birth 211 23.11 

Live baby 379 41.51 

Macerated still birth 95 10.41 

Others-undelivered 156 17.09 

Others=Other indirect causes; K=Kruskal Wallis; R=Ranksum test 

Figure 1 shows that maternal death in 2015 had an upward 

trend by mid-year followed by a steady downward trend in 

the mid and last months of 2016, there was a reduction in the 

first 3 months, became steady from the 4
th

 to the and 9
th
 

months. In the last 3 months of 2016, there was a sharp rise 

and decline in maternal death. The year 2017 recorded the 

least number of maternal deaths compared to any other year, 

which was steady across all the months. On the other hand, 

2018 recorded the highest numbers of maternal deaths, which 

was only steady in the 4
th

 to the 9
th

 months of the year. The 

beginning of 2019 had an upward trend with a steady trend in 

the following three months. Over a four-year period, the 

figure shows an up and downward trend in the deaths with 

steadily low trends in the last months of the years. 

 
Figure 1. Trends of Maternal Mortality from April 2015 – April 2021. 
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3.2. Bivariate and Multivariable Zero Truncated Poisson 

(ZTP) Regression 

Results in Table 2 show that age, pregnancy outcome, and 

province were predictors of maternal deaths in bivariate 

analysis (p<0.05). However, only Luapula and Southern 

provinces were significantly different from Central province. 

In multivariable analysis Table 2, age, pregnancy outcome, 

provinces and cause of death were predictors of maternal 

death (p<0.05). Controlling for other factors, women aged 

20-29 years had 3.67 times increased incident rate ratio 

compared to women less than 20 years (95% CI; 1.5-9.03; 

P<0.0001). Similarly, women aged 30 to 39 years of age had 

4.08 times increased IRR compared to women less than 20 

years (95% CI; 1.67-9.96; P<0.005). The findings also 

suggests that women aged 30 to 39 years had an increased 

IRR compared to women aged 20-29 years. 

The results in both the bivariate and multivariable model 

suggest that women who gave birth to live babies had an 

increased IRR compared to women who had abortions as a 

pregnancy outcome (IRRc; 3.14; CI 95%; 1.48 – 6.63; 

P<0.005) and (IRRa 4.75; CI 95%: 1.56 – 14.43; p<0.05). 

However, controlling for other variables, there was no 

evidence to suggest those with fresh births, macerated 

stillbirths and undelivered had an IRR different from those 

who had abortions (p>0.05). Controlling for all other factors, 

women in Luapula province had a 0.21 times decreased IRR 

of maternal death compared to women in central province 

(95% CI; 0.07-0.58; p<0.005). Women who had hypertension 

and sepsis had a reduced IRR of maternal death compared to 

those that had an abortion (aIRR=0.2; 95% CI 0.07-0.61; 

P=0.005) and (aIRR=0.14; 95% CI 0.3-0.57; P=0.006) 

respectively. Considering age, cause of death, province and 

pregnancy outcome, results suggest that HIV Negative 

women had an increased IRR (1.32 times) of maternal death 

compared to HIV positive women (95% CI; 0.83-2.08; 

p>0.24). However, we could not rule out chance finding 

(p>0.05). 

Table 2. Bivariate and Multivariable Zero Truncated Poisson (ZTP) Regression. 

Variables cIRR (95% CI) P-value aIRR (95% CI) P-value 

Age (years)     

Ref <20 Ref 1 (1)  Ref (1)  

20-29 2.51 (1.61 – 3.92) <0.0001 3.67 (1.50 – 9.03) 0.005 

30-39 2.63 (1.69 – 4.09) <0.0001 4.08 (1.67– 9.96) 0.002 

40-49 0.89 (0.44 – 1.78) 0.739 0.98 (0.29 – 3.32) 0.97 

Pregnancy Outcome:     

Ref: Abortion Ref (1)  Ref (1)  

Fresh Still Birth 1.40 (0.62 – 3.15) 0.42 1.75 (0.56 – 5.43) 0.34 

0.006 Live baby 3.14 (1.48 – 6.63) 0.003 4.75 (1.56 – 14.43) 

Macerated Still Birth 0.55 (0.18 – 1.71) 0.300 1.21 (0.30 – 4.85) 0.786 

Others Undelivered 1.89 (0.091 – 0.39) 0.865 1.66 (0.50 – 5.55) 0.407 

Province:     

Ref: Central Ref (1)  Ref (1)  

Copperbelt 1.35 (0.87 – 2.08) 0.18 0.89 (0.55 – 1.44) 0.63 

Eastern 0.63 (0.38 – 1.38) 0.08 0.61 (0.35 – 1.09) 0.09 

Luapula 0.76 (0.46 – 1.25) 0.275 0.21 (0.07 – 0.58) 0.003 

Lusaka 4.64 (3.21 – 6.69) <0.0001 0.07 (0.001 – 0.51) 0.008 

Northwestern 1.06 (0.51 – 2.16) 0.883 0.81 (0.40 – 1.63) 0.55 

Northern 0.00 (0) 0.98 0.00 (0) 0.98 

Southern 1.03 (0.64 – 1.66) 0.90 0.86 (0.53 – 1.39) 0.54 

Western 0.50 (0.28 – 0.92) 0.026 0.44 (0.24 – 0.81) 0.008 

HIV2 Status:     

Ref: HIV Positive Ref (1)  Ref (1) 0.24 

HIV Negative 0.59 (0.46 – 0.75) <0.0001* 1.32 (0.83-2.08)  

Cause of Death:     

Ref: Abortions Ref (1)  Ref (1)  

Haemorrhage 2.01 (0.83 – 4.83) 0.12 0.52 (0.19 – 1.43) 0.21 

Hypertensive 0.08 (0.33 – 0.2.33) 0.79 0.20 (0.07 – 0.61) 0.005 

Obstructed Labour 0.00 (0) 0.98 0.00 (-) 0.99 

Sepsis 0.26 (0.21 – 0.1.76) 0.36 0.14 (0.3 – 0.57) 0.006 

Others 1.06 (0.43 – 2.65) 0.90 0.22 (0.08 –0.63) 0.004 

Others=Other indirect causes; 2=HIV-Human Immunodeficiency Virus 

                                                             

1 Ref-Reference Variable 

2 HIV-Human immunodeficiency virus 



 Journal of Gynecology and Obstetrics 2021; 9(5): 155-161 159 

 

 
4. Discussion 

The study aimed to assess the trends and associated factors 

of maternal mortality in Zambia and the findings were that 

there was a steady trend of maternal deaths in the four-year 

period with not much differences in the highs and lows of the 

deaths over the study period. The factors that contributed to 

maternal deaths were cause of death which included 

hypertensive disorders, sepsis, and indirect causes like 

malaria or tuberculosis. Other factors included province and 

age. The study shows that the women with sepsis have a 

reduced risk of maternal death compared to women who 

aborted. 

Interestingly, the last months of the four-year period had 

downward trends. The findings of downward trend in 

December 2015 in this study could have been attributed to 

the nation’s attempts and efforts in meeting the MDG number 

5a which aimed to reduce maternal mortality by 75% 

between 1990 and 2015. Towards the conclusion of the 

MDGs, a number of initiatives were established to galvanize 

efforts towards reducing maternal mortality. Building on the 

momentum generated by MDG 5, the SDGs establish a 

transformative new agenda for maternal health towards 

ending preventable maternal mortality; target 3.1 of SDG 3 

by 2030 [8]. 

Majority of the deaths were in the age group of 20-29 

years and 30-39 years. In Zimbabwe [9] and United States 

[10] findings show that increase in age, increased incidence 

of maternal death in women. However, other studies have 

argued that maternal deaths are higher in the age group 11–18 

and this is in comparison to the age group 25 – 29 years old 

[11]. 

Luapula, Western and Lusaka province had decreased 

chances of maternal death compared to Central province. 

These findings are consistent with those from Zambia 

Statistics Agency where they found that at a provincial level, 

Western province maternal mortality ratio was (786/100,000), 

Lusaka province (343/100000) and Luapula province 

(573/100000) [12]. In the survey, it was noted that the 

differences shown in the numbers of the deaths could be 

related to the geographical variation and differences in socio-

economic, environmental, and demographic features in the 

provinces. 

Indirect causes of death were a factor to maternal mortality. 

Various studies have shown that having a history of pre-

existing medical conditions contributed to maternal mortality 

[13]. A study done in Zambia [14] on maternal mortality 

trends found that 28.3% of the deaths in the study were due 

to indirect causes. This showed that over a quarter of the 

deaths that occurred where due to the indirect causes which 

could be due to a possibility that they were overlooked in 

pregnant women. Similarly, a study done in Tanzania found 

that malaria accounted for the highest number of maternal 

deaths at 13% of the total mortality burden (2,348 deaths), 

then cardiovascular diseases accounted for 10% of the total 

deaths, HIV/AIDS and pneumonia had 8% of deaths while 

anaemia accounted for 6% [15]. In a systematic review done 

on global causes of maternal deaths, it was found that more 

than a quarter of deaths were attributable to indirect causes 

[16]. 

Sepsis in this study was a protective factor to maternal 

death which is contrary to various studies that have shown 

that maternal sepsis accounts for 11% of all maternal deaths 

in the world. It is the third most common factor of maternal 

death and contributes greatly to other factors that lead to 

maternal death [17]. Sepsis could occur post-abortal or could 

be infections after caesarean section or normal delivery in the 

puerperal period. Similar findings by WHO [18] were that 

sepsis was among the seven major causes of maternal death. 

In Northern Nigeria, sepsis was among the leading causes of 

maternal deaths [19]. Early diagnosis and intervention could 

be key in saving lives and prevention of maternal deaths from 

sepsis. 

Hypertension, haemorrhage, and sepsis are responsible for 

more than half of maternal deaths worldwide. However, we 

noted that more than a quarter of deaths were attributable to 

indirect causes. In Rwanda, more than half of the maternal 

deaths were due to direct causes of which haemorrhage and 

Hypertensive disorders were among them [22]. On the other 

hand in South Africa, hypertension related maternal deaths 

and the HIV status was not different between the HIV 

positive and HIV negative mothers [20]. However, other 

studies have argued that women living with HIV in sub-

Saharan Africa are approximately 8 times as likely to die 

during pregnancy or the postpartum period as HIV-negative 

women [21]. Nonetheless, 30 days of antiretroviral therapy 

before delivery has been found to be associated with reduced 

risk of death during childbirth and postpartum [22]. 

WHO and USAID reports have shown that HIV, malaria, 

and opportunistic infections like pneumonia contributes a 

large proportion of maternal deaths where these conditions 

are prevalent like in sub-Saharan Africa [4]. Maternal death 

remains a serious problem not only in Zambia but also in 

developing countries. Thus, factors associated with maternal 

deaths revealed in the study and suggested factors from other 

studies may likely give a better picture of maternal deaths in 

developing countries. 

5. Conclusion 

The study has found that maternal death has been 

relatively high and steady from 2015 to 2019. The risk of 

maternal death was higher among women who had aborted, 

women of higher age group and women situated in central 

province, whereas Sepsis in the study had a decreased risk of 

maternal death. The findings also established that the 

significant factors of maternal deaths were province, Age, 

indirect causes, hypertensive disorders and sepsis. Women 

who had live births had an increased IRR compared to those 

who had abortions. In the study, HIV status of the woman 

was not associated to maternal death. 
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6. Recommendations 

To reduce maternal mortalities, improvement of maternal 

health while focusing on appropriate and timely interventions 

are key. There is need to strengthen targeted care and careful 

screening of pregnant women with medical conditions so that 

risk factors and medical conditions are identified and treated 

early, to make the pregnant women stable during pregnancy 

and be able to withstand the stress of pregnancy and labour 

using trained and skilled health care workers. New policies 

and guidelines to support antibiotic therapy post-delivery to 

reduce maternal sepsis, enhancing community involvement, 

education, and awareness on importance of seeking health 

services early in pregnancy especially if one has an 

underlying medical condition and on postpartum care to 

prevent postnatal sepsis. 

Proper practice of infection prevention and control by 

health care workers to prevent sepsis. Early referral for 

management of hypertensive disorders following referral 

guidelines like in the EmNOC, monitoring of health status of 

pregnant women and individualised care in the management 

of hypertensive disorders. Improvement in recording of 

information in health facility records should be given 

adequate attention during data collection. There is also need 

for capturing of information on mothers that survive after 

delivery so that more studies could be done to know on 

which type of women are dying and which ones are surviving. 

Strengths and Limitations of the Study 

The observations used for analysis were large enough and 

the results produced could be useful for planning, re-

strategizing, and finding suitable models for reducing 

maternal deaths in Zambia. 

The study however, encountered limitations during data 

extraction, analysis, and interpretation. The use of secondary 

data in the study limited control over the quality of data that 

was collected, and the other potential limitations were 

missing observations on most variables. 
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