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ABSTRACT 

 
BACKGROUND: In several developing countries, achieving Millennium Development Goal 4 is still off 

track. Multiple maternal and fetal risk factors were inconsistently attributed to the high perinatal 

mortality in developing countries. However, there was no meta-analysis that assessed the pooled effect of 

these factors on perinatal mortality. The purpose of this meta-analysis was to identify maternal and fetal 

factors predicting perinatal mortality.  

METHODS: In this meta-analysis, we included 23 studies that assessed perinatal mortality in relation to 

antenatal care, parity, mode of delivery, gestational age, birth weight and sex of the fetus. A computer 

based search of articles was conducted mainly in the databases of PUBMED, MEDLINE, HINARI, 

AJOL, Google Scholar and Cochrane Library. The overall odds ratios (OR) were determined by the 

random-effect model. Heterogeneity testing and sensitivity analysis were also conducted.  

RESULTS: The pooled analysis showed a strong association of perinatal mortality with lack of antenatal 

care (OR=3.2), prematurity (OR=7.9), low birth weight (OR=9.6), and marginal association with 

primigravidity (OR=1.5) and male sex (OR=1.2). The regression analysis also showed down-going trend 

lines of stillbirth and neonatal mortality rates in relation to the proportion of antenatal care. The meta-

analysis showed that there was no association between mode of delivery and perinatal mortality.  

CONCLUSION: The present meta-analysis indicated a significant reduction in perinatal mortality 

among women who attended antenatal care, gave birth to term and normal birth weight baby. However, 

the association of perinatal mortality with parity, mode of delivery and fetal sex needs further 

investigation.   

KEYWORDS: antenatal care, developing countries, meta-analysis, perinatal mortality, skilled person 

attended delivery 
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INTRODUCTION  

 

The countdown to 2015 decade report (2000-

2010) has shown that child mortality rates have 

been declining across the globe; however; 49 out 

of 68 countdown countries are still off track for 

achieving the millennium development goal 4 

(reduce child mortality by two-thirds by achieving 

a 4.4% annual rate of decline) primarily due to 

persistently high perinatal mortality in general and 

high neonatal mortality in particular (1). It was 

also pointed out that out of 8.8 million under five 

child mortality globally, 40% and 30% occur 

during the neonatal and early neonatal periods, 

respectively (1, 2). In other words, in low and 

middle-income countries, the reduction in neonatal 

mortality in general and in early neonatal 

mortality in particular has been slower than the 

reduction in post neonatal mortality (3, 4). 

In the majority of low income countries, for 

every neonatal death, there is another fetal death 

(5, 6). This is because the causes of early neonatal 

deaths and stillbirths are very closely linked, and
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are usually obstetric in origin and strongly 

associated with causes of maternal mortality and 

morbidity (7, 8). As a result, assessing the 

association of perinatal deaths with potential 

obstetric and related factors can help identify the 

highest risk factors, and is used as an indirect 

measurement of the availability and quality of care 

provided to pregnant women and neonates in a 

given society (9, 10).  

Risk factors for perinatal mortality are 

multiple. Several studies have shown a strong 

association of perinatal mortality with asphyxia, 

preterm delivery, neonatal infections, infection 

during pregnancy and maternal anemia (11–15). In 

the interest of this meta-analysis, the review of 

other studies on the association of perinatal 

mortality with some of the other obstetric risk 

factors (antenatal care and mode of delivery) has 

shown inconsistent results; some demonstrated 

that antenatal care was not associated with a 

reduction in perinatal mortality (16-18), and some 

others have shown a marked reduction in perinatal 

mortality (19-25). In another study, not included 

in this analysis, it was noted that women who lost 

their babies during the perinatal period were less 

likely to receive prenatal care, and babies were 

less likely to be delivered by cesarean section, but 

more likely to be delivered as breech (26). 

Furthermore, the association of perinatal mortality 

with parity and the sex of the baby was not clear.  

However, there was no meta-analysis that 

assessed the pool effect of the findings of 

individual studies on the overall perinatal 

mortality. The purpose of this meta-analysis was 

to identify maternal and fetal factors predicting 

perinatal mortality.  

 

METHODS 

 

Search strategy 

 

A Computer based literature search was conducted 

mainly in the databases of African Journals 

Online, Google scholar, HINARI, PUBMED, 

Medline and the Cochrane Library. Using 

HINARI, the websites of major publishers 

(Elsevier Science-Science Direct, Nature 

Publishing Group, Oxford University Press, 

PsycARTICLES, Science and Wiley-Blackwell) 

were also searched. The literature search was 

further strengthened by searching the reference 

lists of retrieved articles. The following search 

terms were used: perinatal mortality, antenatal 

care, mode of delivery, vaginal delivery, cesarean 

delivery, skilled person unattended delivery, 

gestational age, term, preterm, parity, 

primigravida, multiparous, fetal sex and weight. 

The selected search terms were combined 

alternatively using the Boolean logic (AND, OR & 

NOT).  
 

Inclusion criteria and study selection 
 

The predetermined inclusion criteria were studies 

that assessed perinatal mortality in developing 

countries in relation to obstetric factors, written in 

English and published after the year 1990. The 

study selection process was conducted in two 

phases by both authors independently. In the first 

phase, titles and abstracts of all the retrieved 

articles were reviewed and then grouped as 

―eligible for full document review‖ and ―ineligible 

for full document review‖. In the second phase, 

the full document of all the articles grouped as 

―eligible for full document review‖ were reviewed 

in detail and grouped as ―eligible for meta-

analysis‖ and ―ineligible for meta-analysis‖. In the 

case of discrepancy in the grouping of articles, 

inclusion or exclusion of the disputed articles was 

resolved by discussion and by reviewing the 

articles together. The selected studies were 

observational (a mix of retrospective, prospective 

and cross sectional) by design, and a mix of 

community based and hospital based by sites. The 

outcome measure in all included studies was 

perinatal mortality.  
  
Data extraction 
   
Using Excel spreadsheet, data extraction was 

conducted by both authors using the same data 

extraction template. During data extraction, the 

following issues were abstracted: antenatal care, 

mode of delivery, skilled person unattended 

delivery, gestational age, parity, fetal sex and 

weight. All the extracted data were transferred to 

the meta-analysis software (Review Manager).  

 

Statistical analysis 
 

Since the software could not analyze trichotomous 

and above variables, stratified data were purposely 

grouped as: antenatal care (yes/no), 

primigravida/multigravida, fetal gestational age 
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(term/preterm), fetal birth weight (< 2500gm/>= 

2500gm) and fetal sex (male/female).   

Since a very significant variability was 

observed in the fixed effects model (60%-99%), 

perinatal mortality in relation to selected obstetric 

factors was evaluated using the random effects 

model. Odds ratios (OR) and 95% confidence 

intervals (95% CI) for the selected variables were 

computed with the Mantel-Haenszel (MH) 

method. When the 95% CI did not contain number 

1, it was considered as statistically significant. In 

each forest plot, the length of the horizontal lines 

indicates the width of the 95% CI (the wider the 

CI, the less the confidence level) and the size of 

each square on the horizontal line represents the 

weight of the sample size.    

The consistency of the included studies was 

assessed by heterogeneity testing using I
2
 

statistics. When the value of I
2
 was greater than or 

equal to 50%, it was considered that the 

heterogeneity is statistically significant. When 

there was a significant heterogeneity among the 

studies, sensitivity analysis (leave one study out a 

time analysis) was performed to see the stability of 

the overall OR to outliers and the change in I
2
. All 

the analyses were conducted with Review 

Manager (RevMan) Version 5.1 software. The 

bivariate Pearson correlation coefficient was 

determined using SPSS software to assess the 

correlation of antenatal care with stillbirths and 

early neonatal deaths.   

 

RESULTS  

 

Description of the studies  
 

As shown in Figure 1, 1211 literatures were 

initially accessed for the selected search terms. Of 

these, 134 were retrieved; 73 were excluded after 

reviewing the abstracts. Sixty one articles were 

reviewed in detail and nearly two-thirds were 

excluded because of the non-comparative nature 

of the studies; differences in the definition of 

gestational age of fetal viability and neonatal 

period; qualitative design or reviews and audits 

and variation in the interest of assessed variables. 

Finally, 23 studies (between 1995 and 2011) were 

selected for this meta-analysis (16-25, 27-39).  

 

 
Figure 1: Flow diagram showing studies selection for this meta-analysis 
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As shown in Table 1, of the included studies, 18 

were from Sub-Saharan Africa (16-21, 23-25, 27-

29, 31, 33-35, 38, 39); the remaining were, one 

each, from Brazil, Afghanistan, Thailand and 

Bangladesh (22, 30, 32, 36); and one was a 

multicounty study (37). Twenty studies were 

published between 2006 and 2013. Twelve studies 

were community based, and the remaining eleven 

studies were health facility based. The study 

designs of the included articles were prospective 

cohort (#14), retrospective analysis (#6) and cross 

sectional (#3).  
 

Table 1: General characteristics of the included small scale studies  

 

Authors  Year of 

publicati

on  

Study period  Location  Data source  Study design  

Engmann C et al 

(16) 

2011 2002 to 2008 Ghana Community based  Prospective cohort  

Fawole AO et al 

(17) 

 

2011 

October 2004 to 

February 2005 

Nigeria Hospital based Cross sectional 

study 

Nankabirwa V et al 

(18) 

 

2011 

January 2006 to May 

2008 

Uganda Community based  Prospective cohort  

Diallo et al (19) 

 

2010 

June 2006 to May 2007 Burkina Faso Community based  Prospective cohort  

Ekure EN et al (20) 

 

2011 

June 2002 to November 

2002 

Nigeria  Hospital based Prospective cohort  

Matendo RM et al 

S1 (21) 

 

2011 

June-December 2005 D. Republic  

Congo 

Community based Prospective cohort 

Mo-suwan L et al 

(22) 

2009 2000 to 2002 Thailand Community based Prospective cohort 

Olatinwo A et al 

(23) 

 

2000 

January 1996 to 

December 1998 

Nigeria Hospital based Retrospective study  

Ibkwe PC et al (24) 

2011 January 2004 – 

December 2005 

Nigeria Hospital based Retrospective 

analysis 

Kuti O et al (25) 

 

2003 

January 1996 - 

December 2000 

Nigeria Hospital based Retrospective 

analysis 

Abu Habib NA et al 

(27) 

2011 1999 to 2006 Tanzania Hospital based Prospective cohort 

Andargie G et al 

(28) 

 

2013 

November 2009 to 

August 2011 

Ethiopia Community based  Prospective cohort  

Hinderaker SG et al 

(29) 

 

2003 

January 1995 to March 

1996 

Tanzania Hospital based Prospective cohort  

Lansky S et al (30) 2007 1999 Brazil  Hospital based Prospective cohort 

Oti SO et al (31) 2011 2003 Nigeria Community based Cross sectional   

Pervin J et al (32) 2012 2005  to 2009 Bangladesh Community based Prospective cohort 

Bjerregaard-

Andersen et al (33) 

 

2012 

September 2009 to 

August 2011 

Guinea-

Bissau 

Community based Cohort 

Kidanto HL et al 

(34) 

2006 1999-2003 Tanzania Hospital based Retrospective 

analysis 

Mmbaga BT et al 

(35) 

2012 2000-2010 Tanzania Hospital based Retrospective 

analysis 

Guidotti RJ et al 

(36) 

2009 2006 Afghanistan  Hospital based Retrospective 

analysis 

Carlo WA et al (37) 

 

2010 

March 2005-February 

2007 

Multiple Community based Comparative cross 

sectional 

Mahande MJ et al 

(38) 

2013 2000-2010 Tanzania Community based Prospective cohort 

Matendo RM et al 

S2 (39) 

2011 June-December 2005 D. Republic  

Congo 

Community based Prospective cohort 
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Methodological quality  
 

Methodological quality of the selected studies was 

assessed using Evers checklist, which is 

recommended by Cochrane collaboration (40). 

Generally, the methodological quality of the 

studies included in this review was good from 

observational study perspective. They were well 

described in terms of the study population, study 

design, objectives and outcome measures. 

Furthermore, the authors discussed the strengths 

and weaknesses of their studies and the statistical 

tests performed in each primary study were 

appropriate. The conclusions were drawn from the 

results. However, nearly half of these studies, 

being health facility based, might not be 

representative for the source population in the 

catchment areas of the primary studies. There was 

also marked differences in their sample sizes.   

Findings of the review 

 

As Figure 2 shows, the overall OR demonstrated 

that perinatal mortality was strongly associated 

with antenatal care (OR = 3.2; 95%CI, 1.03- 9.73). 

However, the sensitivity analysis showed the 

instability of the overall OR; with the exclusion of 

any one of the studies (20-25), there was no 

association of perinatal mortality with antenatal 

care. The odds of perinatal mortality in those 

babies with their mothers not attending antenatal 

care were 2.6-27.0 fold higher than those mothers 

who had antenatal care. But, the heterogeneity 

testing showed very significant variability among 

the studies (I
2
 = 99%) even with the exclusion of 

any of the studies.   
 

 

 
 

Figure 2: Meta-Analysis of the association of perinatal mortality with antenatal care 

 

As shown in Figure 3, using 32 African countries 

demographic and health survey (DHS) data, the 

regression analysis revealed down-going trend 

lines of stillbirth and neonatal mortality rates in 

relation to the proportion of antenatal care. The 

bivariate Pearson correlation coefficient indicated 

a negative association of antenatal care with 

stillbirth rate ((r = - 0.4; P = 0.01) and neonatal 

mortality rate (r = - 0.5; P = 0.006).      
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Figure 3: Regression analysis of antenatal care in relation to still birth and neonatal mortality rates using 

32 demographic and health survey (DHS) data from Africa. Bivariate Pearson correlation coefficient (r) = 

- 0.4; P = 0.01 for stillbirth rate; r = - 0.5; P = 0.006   

 

Figure 4 presents the meta-analysis of the 

association between perinatal mortality and parity. 

The overall OR has shown that there was about 

1.5-fold increase in perinatal mortality among 

primigravida women (OR = 1.5; 95%CI, 1.31- 

1.73). There was moderate heterogeneity among 

included studies (I
2
 = 58%). However, with the 

exclusion of Pervin J et al study (32), the 

heterogeneity became 29%. The OR was not also 

significantly affected in the sensitivity analysis; 

with the exclusion of any of the included studies, 

the OR was swinging between -0.02 and +0.04. In 

five studies (20, 22, 23, 29, 31), however, there 

was no statistically significant difference in 

perinatal mortality between multiparous and 

primigravid women.  
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Figure 4: Meta-Analysis of the association of perinatal mortality with parity 

  

In Figure 5, pooled analysis was done for eight 

studies that assessed the association of perinatal 

mortality with mode of delivery. Although two 

studies showed a high perinatal mortality in 

cesarean delivery, in the overall meta-analysis, 

there was no increased perinatal mortality in either 

vaginal or abdominal route mode of delivery. In 

the sensitivity analysis, the overall OR also 

remains stable. It should also be noted that, 

because of few cases in the caesarean delivery, the 

95% CI was very wide.   

 

  
Figure 5: Meta-Analysis of the association of perinatal mortality with mode of delivery  
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As shown in Figure 6, the meta-analysis of studies 

that assessed the association of gestational age 

with perinatal mortality found that babies who 

were delivered prematurely had more than 7.9 

times higher odds of dying in the perinatal period 

(OR = 7.9; 95%CI, 2.02 - 31.12) than babies born 

after 37 weeks of gestation. But, the heterogeneity 

testing showed very high variability among the 

included studies.  

 

 
 

Figure 6: Meta-Analysis of the association of perinatal mortality with gestational age 

 

Similarly, the fetal birth weight was a very strong 

predictor of perinatal mortality. The odds of 

perinatal death among babies with low birth 

weight was about 9.6 fold higher than babies with 

normal birth weight (OR = 9.6; 95%CI, 6.12- 

15.02) (Figure 7). The finding was consistent in all 

studies except one (24) which showed more 

perinatal mortality among babies with birth weight 

≥ 2500 gm. However, the heterogeneity testing 

revealed significant variability among the included 

studies (I
2
 = 99%) and it has remained unchanged 

with exclusion of any of the studies.   

  

       
 

Figure 7: Meta-Analysis of the association of perinatal mortality with fetal birth weight  
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Lastly, meta-analysis was done for the association 

of perinatal mortality by fetal sex (Figure 8). In 

the overall analysis, there was a weak association 

of perinatal death with being male baby weak (OR 

= 1.2; 95%CI, 1.07 - 1.34). This is because, in the 

pooled analysis, being male remained a strong risk 

factor for perinatal mortality in five studies (23, 

28, 31, 37, 39), the square of the forest plots 

continue demonstrating a little bit increased 

perinatal mortality among male babies. The 

heterogeneity testing showed significant with 

moderate variability (I
2
 = 67%) but the sensitivity 

analysis attested the stability of the overall OR; 

with exclusion of any of the studies, the odds of 

perinatal death fluctuated within the range of -0.04 

and +0.04.  

   

 
  Figure 8: Meta-Analysis of the association of perinatal mortality with fetal sex 

 

In Figure 9, meta-analysis was done to assess the 

association of perinatal mortality with a skilled 

person attended delivery by including 8 studies 

(16, 18, 19, 21, 30, 31, 37, 39). Two studies 

exhibited association of perinatal mortality with a 

skilled person attended delivery (21, 39), and three 

studies exhibited a strong association of perinatal 

mortality with a skilled person unattended home 

delivery (18, 30, 37). However, the overall OR 

demonstrated that perinatal mortality was not 

associated with a skilled person unattended 

delivery even with the exclusion of one of the 

included studies during the sensitivity analysis) 

(OR = 1.4; 95% CI, 0.91 – 2.15). It was also noted 

that there was a very significant heterogeneity 

among the studies included (I
2
 = 95%).   

 

 
Figure 9: Meta-analysis of perinatal mortality in relation to place of delivery 
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DISCUSSION  

 

Although there were several inconsistent results 

among primary studies included, the pooled meta-

analyses demonstrated the increased risk of 

perinatal mortality with lack of antenatal care, 

primigravidity, preterm delivery, low birth weight 

and male sex. With regard to lack of antenatal 

care, several other studies also identified it as an 

important predictor of perinatal mortality (26, 41-

43). Unlike the reports in the 1980s and 1990s (44, 

45), many authors in recent years identified that 

mothers who had antenatal care were likely to 

deliver in health facilities and had post natal care, 

which were again linked to reduction in perinatal 

mortality (32, 46-48) as this meta-analysis 

showed.  

Why attending antenatal care was associated 

with increased (17) or no change (16, 18, 19) in 

perinatal mortality among the included studies 

might be due to other risk factors not assessed in 

this meta-analysis like the severe form of obstetric 

diseases (preeclampsia or eclampsia, major degree 

antepartum hemorrhage, preterm labor) (48-53), 

delay in accessing or getting proper obstetric care 

during labor and delivery (53-56) or due to 

intrinsic fetal problems (congenital anomalies, 

malpresentations or intrauterine infections) (51, 

56-58). Otherwise, antenatal care was found to be  

 

one of the predictors of health facility based 

delivery by lowering the barriers between 

pregnant women and the skilled health personnel 

(42, 59), which is again an important intervention 

to reduce perinatal mortality (26, 60, 61). The 

negative correlation of the proportion of antenatal 

care with stillbirth and neonatal mortality rates is 

also strong evidence which demonstrated the 

importance of antenatal care to reduce the 

perinatal mortality.  

Similarly, this analysis has identified that the 

association of perinatal mortality with parity was 

not far from controversy; the overall odds ratio 

showed an increased risk of perinatal mortality 

among primigravid women. However, in seven out 

of eleven studies, there was no statistically 

significant association of perinatal mortality with 

parity. The absence of an association of perinatal 

mortality among primigravid women in the 

majority of the studies is probably masked or 

counterbalanced by the increased perinatal deaths 

among women with high parity, which was also 

noted in another study (48). Furthermore, the 

increased utilization of health facility delivery by 

primigravid women observed in a meta-analysis 

(61) has probably contributed to the reduction in 

the perinatal mortality among primigravid women.   

Even in some of the included studies (17, 20, 

21, 23, 29), it was observed that the perinatal 

mortality has a V-shape pattern with regard to 

parity; low between para two and four, high 

among primigravida and grand multiparous, which 

was also the finding in several low income 

countries (48, 63, 64). But, in several developed 

nations, perinatal mortality was not associated 

with grand and great-grand multiparity (65-68), 

and the authors argued that grand multiparity is no 

longer needs to be considered a high-risk obstetric 

category provided that there is good perinatal care. 

In this analysis, the overall OR did not 

demonstrate association of perinatal mortality with 

the mode of delivery. However, it was noted that 

in two studies, vaginal delivery was a risk; in 

another two studies, cesarean delivery was a risk; 

and in three studies, there was no statistically 

significant association of perinatal mortality with 

mode of delivery. Some other studies also showed 

an association of perinatal deaths with cesarean 

delivery and abnormal vaginal delivery (69, 70).  

However, it should be noted that the mode of 

delivery (either cesarean or abnormal vaginal 

delivery) may not be directly attributed to the 

perinatal mortality unless complicated by 

traumatic manipulation, which is not uncommon 

in instrumental vaginal delivery (71) and in deeply 

impacted head extraction during cesarean section 

(72). This is because; the indication for cesarean 

or abnormal vaginal delivery (instrumental or 

breech) in the majority of the cases are usually 

emergency conditions, commonly due to fetal 

jeopardy as a result of serious obstetric problems 

or labor abnormalities (70, 73), which have 

probably significantly contributed to the high 

perinatal deaths.  

In short, in the current study, mode of 

delivery and skilled person attended delivery were 

not predictor of perinatal mortality. A comparison 

of perinatal outcome with mode of delivery (using 

case control or cohort study method) may sound 

appropriate in non-emergency conditions like 

attempting vaginal delivery or offering an elective 

cesarean section for breech presentation, twin 
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pregnancy, scarred uterus, suspected cephalo 

pelvic disproportion and in condition with exactly 

unknown risk of vertical infection transmission.  

The high statistically significant association of 

perinatal mortality with low birth weight and 

preterm birth is consistent with several previous 

studies findings (50, 74-76). The significantly low 

survival of the preterm and low birth weight 

babies may indicate the poor quality of care in the 

peripartum period in the primary study areas. 

WHO stated that experience from developed and 

low-and middle-income countries has clearly 

shown the improved survival of low birth weight 

and preterm babies by providing appropriate care 

during pregnancy and after birth (76). To improve 

the survival of low birth weight and preterm 

babies, WHO has also recommended optimal care 

in temperature maintenance, adequate feeding, 

hygienic cord and skin care, and early detection 

and treatment of infections and respiratory distress 

syndrome. 

On the other hand, why male babies were at 

higher risk of death during the perinatal period 

was an unexpected finding. A case control study 

not included in this analysis also showed a similar 

finding (50).    

This meta-analysis has several limitations. 

Because of few studies included in this meta-

analysis, the conclusions may not reflect the 

reality in all developing countries. The observed 

association of perinatal mortality with antenatal 

care and parity, and the inconsistent reports with 

regard to mode of delivery remained likely to be 

confounded by other factors. The significant 

heterogeneity among the included studies is 

another limitation. Furthermore, because of the 

limitation of the meta-analysis software, it was not 

possible to perform multicategorical independent 

variables meta-analysis.   

In conclusion, the present meta-analysis 

demonstrated a strong association of perinatal 

mortality with lack of antenatal care, preterm 

gestational age, low birth weight, and marginal 

association with primigravidity and male fetal sex. 

The implication is that further studies with good 

control of confounders need to be done in low 

income countries to verify the conclusions made 

about the risks of perinatal mortality with regard 

to parity in developed nations. Similarly, the 

association of perinatal mortality with mode of 

delivery and fetal sex needs further investigation. 

Above all, the utilization of antenatal care service 

needs to be strengthened.   
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