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Abstract  

Background: Studies in developed countries have shown that deliveries which occur at home and under the 

supervision of unskilled attendants present a high risk of perinatal death.  However, it is unclear, especially in sub-

Saharan Africa (SSA) where studies are limited, on precisely how these factors may influence perinatal mortality. 

This is particularly of interest considering that majority of births in SSA occur at home under the supervision of 

unskilled attendants and perinatal mortality in the sub-region is about five times that of the developed world. This 

study aims to determine the extent to which these factors influence perinatal mortality in Nigeria in order to inform 

maternal and child health policy decisions. 

Methods: This study uses secondary data from the 2003 Nigerian Demographic and Health Survey. Logistic 

regression analysis was used to determine the association of place of delivery and delivery assistants with perinatal 

mortality while controlling for other known risk factors.  

Results: Of the 5783 live singleton births that were analyzed, 194 were perinatal deaths giving an estimated 

perinatal mortality rate (PNMR) of 72.4 per 1000 live births.  However, the results show that place of delivery and 

delivery assistants were not significantly associated with perinatal mortality in Nigeria.  

Conclusions: In this study, place of delivery and delivery assistants are not critical predictors of perinatal mortality 

in Nigeria. However in view of the high PNMR found in this study, we recommend improved skilled attendance and 

institutional delivery rates as part of efforts for better maternal and child health in developing countries. 

 



4 

 

Background  

Perinatal mortality –that is deaths in the first week of life including still births– is at an unacceptably high level in 

developing countries, especially those in sub-Saharan Africa (SSA)[1].  Recent estimates show that the perinatal 

mortality rate (PNMR) in developed regions of the world is about 10 per 1000 live births compared with 50 per 1000 

live births in less developed regions of the world [1]. These figures are particularly troubling because the PNMR is 

known to be a key health status indicator of a community [2].  Specifically, it is an important indicator of the quality 

of obstetric and paediatric care available in any setting but at the same time it is a major contributor to overall 

childhood mortality [3].   

 

Reducing childhood mortality levels by two-thirds by the year 2015 is one of the Millennium Development Goals 

(MDG-4) set by the United Nations [4].  Recent evidence suggests that neonatal mortality –death of a newborn within 

the first 4 weeks of life– contributes more than 50% of infant mortality globally. Furthermore, of all neonatal deaths, 

three-quarters occur in the perinatal period.  Therefore, achieving MDG-4 will require a substantial reduction in 

perinatal deaths in high mortality countries [5, 6]. Unfortunately, despite evidence of gains in reducing childhood 

mortality globally, deaths in the perinatal period have shown the least progress and hence threaten to reverse these 

gains [1].   

 

In 2000, the World Health Organisation (WHO) estimated the number of perinatal deaths globally to be greater than 

6.3 million, with about 98% of these deaths occurring in low and middle-income countries [1, 6].  Nigeria is a low-

income country that has experienced a surge in perinatal deaths over the past few decades.  An earlier estimate of 

perinatal deaths in Nigeria was thought to be around 30 per 1000 live births in 1990 [7].   This figure almost tripled to 

86 per 1000 live births by the year 2000 [1]. This high level of perinatal mortality in Nigeria means that the country 

may be unable to attain MDG-4 by the year 2015. 

 

The level of perinatal mortality in a community is said to be associated with the proportion of births that take place at 

a health facility and the coverage of skilled attendance at birth.  Countries where skilled attendance and institutional 

delivery rates are low usually have a high PNMR [6].  For instance, in Nigeria, only 35.2% of live births are delivered 

with the supervision of a skilled attendant and Nigeria has a very high PNMR of 86 per 1000 live births [1, 8].  
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Whereas in the United States (U.S.), 99.3% of live births are assisted by a skilled attendant [9] and the PNMR is only 

7 per 1000 live births [1].  Therefore, improving the levels of skilled attendance at birth (delivery assistants) and 

increasing the numbers of births that occur in a health facility rather than at home (place of delivery) in countries 

where PNMR is high may lead to better perinatal health outcomes and ultimately reduce childhood mortality in line 

with the MDGs.   

 

In the developed world, there is a sizable body of literature that has examined the roles of place of delivery and 

delivery assistants in determining perinatal mortality [10-14]. On one hand, it is quite clear in the literature that 

unsupervised deliveries and those supervised by unskilled persons carry a significantly high risk of perinatal mortality. 

On the other hand it remains unclear whether delivery in a hospital is in itself safer than delivery at home under the 

supervision of a skilled attendant [15]. In other words, the debate in the developed world is focussed on whether home 

deliveries are safer than institutional deliveries, considering that almost all births, whether occurring in a hospital or at 

home, are at least supervised by a skilled attendant.  

 

However in the developing world where perinatal mortality rates remain high, most births occur at home and are 

supervised by unskilled persons such as untrained traditional birth attendants and relatives. Very few studies have 

attempted to investigate whether or not place of birth and delivery assistants are critical predictors of perinatal 

mortality in developing countries. Where available, these studies have often only examined the effect of place of 

delivery on perinatal mortality without considering the type of delivery assistant [16]. Other studies have looked at 

deliveries occurring at home and supervised by an unskilled person and compared the perinatal outcome with 

deliveries in a health facility [17, 18].   Such studies ignore the fact that even in developing countries some home 

deliveries are supervised by trained persons such as midwives or nurses. It therefore remains unclear in the context of 

developing countries what the precise roles of place of delivery and delivery assistants are in determining perinatal 

mortality. This study therefore aims to determine the extent to which place of delivery and delivery assistants predict 

perinatal mortality in the Nigerian context  
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Methodology  

 

Data source 

Data from the 2003 Nigerian Demographic and Health Survey (NDHS 2003) was used for this analysis. The 

complete methodology employed in the NDHS 2003 is described in the final survey report [8]. Briefly, the NDHS 

2003 is the third national demographic and health survey (DHS) conducted in Nigeria by the National Population 

Commission (NPC) and Macro International Incorporated. It is based on a nationally representative sample of 7864 

households. All women aged 15-49 years in these households were sampled to be individually interviewed. Hence, 

7985 women were sampled, out of which 95% of them were successfully interviewed. The NDHS 2003 collected 

information on fertility levels and preferences, awareness and use of family planning methods, maternal and child 

health, breastfeeding practices, nutritional status of women and young children, childhood mortality, use of bed nets, 

female genital cutting, marriage, sexual activity, and awareness and behaviour regarding HIV/AIDS and other 

sexually transmitted infections in Nigeria.  

 

Estimating the number of births 

There were a total of 6029 observations in the dataset representing the total number of live births born to the 

interviewed mothers in the 5 years preceding the NDHS 2003.  Out of this number, 246 live births were excluded 

because they were outcomes of multiple births.  Therefore a total of 5783 live births were analyzed in this study, out 

of which 194 were deaths that occurred within the first seven days of life. These deaths do not include still births as 

this information was impossible to ascertain in the NDHS 2003.  

 

Exposure and Outcome measures 

The main explanatory variable is a composite of place of delivery and delivery assistants and is categorized as 

follows: “Skilled institutional deliveries”, “Skilled home deliveries”, “Unskilled home deliveries” and “Unskilled 

institutional deliveries”.  We defined the term “skilled” as births supervised by doctors and or nurses/midwives; 
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while “unskilled” refers to births assisted by traditional birth attendants (TBA) and relatives/friends. The term 

“institutional” refers to births occurring in a health facility including public and private hospitals, clinics, health 

centers and health posts. While “home” refers to deliveries occurring outside a health facility, usually in a place of 

residence.  

 

Other known controlling factors included in this study are maternal socio-economic and bio-demographic variables 

such as Maternal age at birth, Highest level of education of mother, Region (Geo-political location), Place of 

residence (rural/urban), Religion, Wealth index, Maternal parity, and number of Antenatal visits in pregnancy.  

Variables related to the child include Birth size (as reported subjectively by the mother) and Gender of child. Note 

that birth size is used as a proxy for birth weight since only about 10% of the respondents in the NDHS 2003 

provided actual figures for birth weight. These factors have been shown in previous studies to be associated with 

perinatal mortality [12, 13, 16, 18-24].  

 

The outcome variable used was the status of births by the first week of life –perinatal mortality.  That is, each of the 

babies born to the interviewed women were categorized as alive or dead depending on whether or not the newborn 

survived the first seven days of life.  Those babies who died within this period were compared to those who survived 

the same period.  Note that this variable does not include information on still births which is not available in the 

primary dataset. Hence all analysis performed using this variable excludes still births.  

 

Statistical Analysis 

All data analysis was performed using STATA 10 statistical software. We used cross tabulations to describe and 

compare maternal and child characteristics by our main explanatory variable.  This was followed by a bivariate 

analysis to examine the relationship between each variable of interest and the outcome variable –perinatal mortality 

(coded as zero if child survived the perinatal period and one if child died within this period).  The final stage 

involved the use of stepwise logistic regression modeling to estimate the effect of place of delivery and delivery 

assistants on perinatal mortality, having controlled for the other potential risk factors.  
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Findings  

The main objectives of this study were to estimate the level of perinatal mortality in Nigeria and to examine the 

influence of place of delivery and delivery assistants on perinatal mortality using data from the NDHS 2003.  Out of 

5783 singleton live births that occurred in the five years preceding the survey, there were 194 deaths before the 7
th
 

day of life giving an early neonatal mortality rate (ENMR) of 33.5 per 1000 live births. However, to determine the 

perinatal mortality rate (PNMR) we needed to estimate the still births rate (SBR), which as previously mentioned is 

unavailable in the primary data source. Hence, to estimate the SBR, we used formulae adopted by the WHO for 

countries where information on still births is lacking or inadequate [1].   

The formula used is SBR/ENMR=K; Where K is a constant value unique to each of the six world regions: for 

Africa, WHO estimates K to be 1.2. The SBR is computed by multiplying the ENMR by K and therefore the SBR 

for Nigeria is 40.2 (33.5*1.2) per 1000 live births. The total number of still births (SBN) given the number of live 

births in the study population is 242 or (40.2*5783) / (1000-40.2). The total number of births (TNB) is given by 

(SBN + LB) and is therefore 6025 (242+5783). The PNMR which is given by (SBN + LB) / (TNB) is equal to 72.4 

per 1000 births, that is (242+194)/6025 * 1000.  

Characteristics of births by place of delivery and delivery assistants 

Unskilled home deliveries accounted for majority (60%) of the births in this study. Skilled institutional deliveries 

accounted for 34% while skilled home deliveries and unskilled institutional deliveries accounted for 4% and 2% of 

births respectively. Table 1 shows the distribution of selected maternal and child characteristics by place of delivery 

and delivery assistants. Unskilled home deliveries had the largest proportions of mothers living in rural areas (76%), 

who were poor (59%), who had no education (70.4%), and who had more than 5 previous live births (45%).  Also, 

unskilled home deliveries had the lowest proportion of mothers who had 4 or more antenatal visits in pregnancy 

(28%). Skilled institutional deliveries had the highest proportion of births occurring in urban areas (53%), mothers 

who had 4 or more antenatal visits (85.6%), mothers who were educated above secondary level (54%), and also had 

the lowest proportion of mothers who were poor (22%).  

Skilled home deliveries had the highest proportions of mothers aged 35 years or older at birth (29%) and the highest 

proportion of babies whose birth size was reported as below average or small by their mothers (20.4%). Unskilled 
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institutional deliveries had the largest proportion of mothers who had 2- 4 previous live births (56%) and the lowest 

proportion of babies whose birth size was reported as below average or small by their mothers (10.4%). All these 

differences in characteristics by place of delivery and delivery assistants were statistically significant. However, 

there was no statistical difference in the gender of the child by place of birth and delivery assistants.  

Table 1. Maternal and child characteristics by place of delivery and delivery assistant. 

 

Skilled 

institutional 

deliveries 

(n) 

% Skilled 

home 

deliveries 

(n) 

% Unskilled 

home 

deliveries 

(n) 

% Unskilled 

institutional 

deliveries 

(n) 

% p-value 

Variables          

Maternal age  

at birth         <0.0001 

  <19 years 89 4.6 25 9.9 259 7.5 4 5.2  

  20 - 34 years 1380 71.4 154 61.1 2448 71.0 54 70.1  

  35+ years 463 24.0 73 29.0 740 21.5 19 24.7  

 1932 100 252 100 3447 100 77 100  

          

Region         <0.0001 

  North central 425 22.0 47 18.7 480 13.9 15 19.5  

  North east 245 12.7 66 26.2 1098 31.9 8 10.4  

  North west 206 10.7 48 19.0 1466 42.5 6 7.8  

  South east 356 18.4 28 11.1 86 2.5 5 6.5  

  South south 273 14.1 35 13.9 201 5.8 26 33.8  

  South west 427 22.1 28 11.1 116 3.4 17 22.1  

 1932 100 252 100 3447 100 77 100  

          

Place of  

residence         <0.0001 

  Urban 1031 53.4 106 42.1 828 24.0 31 40.3  

  Rural 901 46.6 146 57.9 2619 76.0 46 59.7  

 1932 100 252 100 3447 100 77 100  

          

Highest  

educational  

level of Mother          

  No education 345 17.9 94 37.3 2427 70.4 18 23.4  

  primary 551 28.5 84 33.3 711 20.6 32 41.6  

  secondary 852 44.1 72 28.6 294 8.5 24 31.2  

  higher 184 9.5 2 0.8 15 0.4 3 3.9  



10 

 

 1932 100 252 100 3447 100 77 100  

          

Marital status         <0.0001 

  Never married 73 3.8 2 0.8 30 0.9 2 2.6  

  Currently  

  married 1780 92.1 241 95.6 3306 95.9 72 93.5  

  Formerly  

  married 79 4.1 9 3.6 111 3.2 3 3.9  

 1932 100 252 100 3447 100 77 100  

          

Gender of child         0.16 

  Male 1002 51.9 127 50.4 1721 49.9 47 61.0  

  Female 930 48.1 125 49.6 1726 50.1 30 39.0  

 1932 100 252 100 3447 100 77 100  

          

Wealth Index         <0.0001 

  Poor 417 21.6 72 28.6 2049 59.4 27 35.1  

  Middle 800 41.4 131 52.0 1252 36.3 33 42.9  

  Rich 715 37.0 49 19.4 146 4.2 17 22.1  

 1932 100 252 100 3447 100 77 100  

          

Religion         <0.0001 

 Christian 1276 66.0 118 46.8 734 21.3 49 63.6  

 Islam 637 33.0 131 52.0 2621 76.1 27 35.1  

Traditional 

/other 19 1.0 3 1.2 87 2.5 1 1.3  

 1932 100 252 100 3442 100 77 100  

          

Maternal parity         <0.0001 

  primiparous 348 18.0 45 17.9 330 9.6 9 11.7  

  2 – 4 births 980 50.7 102 40.5 1558 45.2 43 55.8  

 ≥ 5 births 604 31.3 105 41.7 1559 45.2 25 32.5  

 1932 100 252 100 3447 100 77 100  

          

Antenatal visits 

in pregnancy         <0.0001 

  no visit 36 2.8 24 14.5 1161 55.3 15 30  

  less than 4 146 11.5 25 15.2 347 16.5 5 10  

  4 or more  1086 85.6 116 70.3 593 28.2 30 60  

 1268 100 165 100 2101 100 50 100  
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Birth size         <0.0001 

   Average  811 42.2 108 43.2 1500 43.9 33 42.9  

  Larger than  

  average 880 45.8 91 36.4 1392 40.8 36 46.8  

  Smaller than  

  average 232 12.1 51 20.4 522 15.3 8 10.4  

  1923 100 250 100 3414 100 77 100   
*
Chi-square p-value 

 

Table 2 shows that neither unskilled home deliveries (unadjusted OR 1.04, 95% CI 0.73 - 1.48) nor unskilled 

institutional deliveries (unadjusted OR 1.68, 95% CI 0.62 - 4.59) were significantly associated with a higher risk of 

perinatal deaths in comparison to skilled institutional deliveries. Also, skilled home deliveries did not have a 

significantly higher risk of perinatal deaths in comparison to skilled institutional deliveries (unadjusted OR 1.14, 

95% CI 0.52 - 2.49). However, births in rural areas (unadjusted OR 1.57, 95% CI 1.07 - 2.32), babies whose birth 

size was smaller than average (unadjusted OR 1.55, 95% CI 1.05 - 2.31) and those whose mothers practiced 

“traditional/other” religion (unadjusted OR 5.12, 95% CI 3.14 - 8.33) were all significantly associated with an 

increased risk of perinatal deaths. On the other hand, female babies (unadjusted OR 0.56, 95% CI 0.41 - 0.77) and 

those born to “rich” mothers had a significantly lower risk of perinatal deaths (unadjusted OR 0.43, 95% CI 0.25 - 

0.75). 

Table 2.  Factors associated with perinatal mortality.       

Variables n† N‡ % 

Crude odds ratio  

(95% CI) P-value 

      

Place of delivery and delivery assistants      

   Skilled institutional deliveries 61 1932 3.2 1  

   Skilled home deliveries 9 252 3.6 1.13 (0.52 - 2.49) 0.75 

   Unskilled home deliveries 113 3447 3.3 1.04 (0.73 - 1.48) 0.83 

   Unskilled institutional deliveries 4 77 5.2 1.68 (0.62 - 4.59) 0.31 

      

Maternal age at birth      

   <19 years 19 381 5.0 1  

   20 - 34 years 128 4084 3.1 0.62 (0.35 - 1.07) 0.09 

  35+ years 47 1318 3.6 0.71 (0.39 - 1.25) 0.24 
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Place of residence      

   Urban 50 2024 2.5 1  

   Rural 144 3759 3.8 1.57 (1.07 - 2.32) 0.022 

      

Gender of child      

   Male 125 2940 4.3 1  

   Female 69 2843 2.4 0.56 (0.41 - 0.77) <0.0001 

      

Wealth Index      

   Poor 108 2614 4.1 1  

   Middle 69 2239 3.1 0.74 (0.53 - 1.03) 0.07 

   Rich 17 930 1.8 0.43 (0.25 - 0.75) 0.003 

      

Religion      

   Christian 74 2212 3.3   

   Islam 103 3453 3.0 0.89 (0.63 - 1.25) 0.5 

   Traditional/other 17 113 15.0 5.12 (3.14 - 8.33) <0.0001 

      

Maternal parity      

   primiparous 31 734 4.2 1  

   2 – 4 births 77 2712 2.8 0.66 (0.43 - 1.02) 0.06 

  ≥5 births 86 2337 3.7 0.87 (0.57 - 1.31) 0.49 

      

Birth size      

   Average  81 2458 3.3 1  

   Larger than average 61 2412 2.5 0.76 (0.56 - 1.03) 0.08 

   Smaller than average 41 815 5.0 1.55 (1.05 -2.31) 0.03 

            

† Number of deaths within the first seven days of life.   

‡ Total number of live births 

 

In the multivariate analysis shown in table 3, we fit our main explanatory variable representing place of delivery and 

delivery assistants into a final model while controlling for the risk factors that were significantly associated (p<0.05) 

with perinatal mortality in the unadjusted analysis. Place of delivery and delivery assistants remained non-significant 

in this model while births in rural areas, female babies, being smaller than average in size at birth, and being born to 

a mother who practiced “traditional/other” religion remained significantly associated with perinatal mortality. 

However, being born to a rich mother was no longer a significant risk factor in the adjusted model. 
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Table 3.  Multivariate analysis for perinatal mortality. 

Variables Adjusted odds  

ratio (95% CI) 

P-value 

   

Place of delivery and delivery assistants   

   Skilled institutional deliveries 1  

   Skilled home deliveries 1.01 (0.44 - 2.26) 0.99 

   Unskilled home deliveries 0.8 (0.52 - 1.21) 0.29 

   Unskilled institutional deliveries 1.51 (0.53 - 4.32) 0.44 

   

Place of residence   

   Urban 1  

   Rural 1.49 (1.02 - 2.18) 0.041 

   

Gender of child   

   Male 1  

   Female 0.57 (0.42 - 0.78) <0.0001 

   

Wealth Index   

   Poor 1  

   Middle 0.89 (0.63 - 1.27) 0.53 

   Rich 0.58 (0.31 - 1.08) 0.1 

   

Religion   

   Christian 1  

   Islam 0.93 (0.61 - 1.41) 0.74 

   Traditional/other 4.09 (2.17 - 7.72) <0.0001 

   

Birth size   

   Average  1  

   Larger than average 0.76 (0.56 - 1.03)  

   Smaller than average 1.56 (1.05 - 2.33) 0.03 
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Discussion  

This study purposed to estimate the level of perinatal mortality in Nigeria and to examine the role of place of 

delivery and delivery assistants in determining perinatal mortality, while taking other selected risk factors into 

consideration. Using the NDHS 2003 as our data source, we obtained an ENMR of 33.5 per 1000 live births and an 

estimated PNMR of 72.4 per 1000 live births.  We did not find any significant association between our main 

explanatory variable –place of delivery and delivery assistants– with perinatal mortality.  However, other factors 

such as being a female child, religion of the mother, size of the child at birth and type of place of residence (rural 

versus urban) were found to be significantly associated with perinatal mortality. 

 

The lack of association between place of delivery and delivery assistants with perinatal mortality is inconsistent with 

previous studies [10, 12, 18] and is especially surprising for a developing country like Nigeria where most deliveries 

occur at home and are not supervised by a skilled attendant [25].  In the developed world where most deliveries 

occur at a health facility and are attended by skilled health personnel, the above results will not be unusual [14].  

One possible explanation for this result may be that majority of those who deliver at a health facility only do so if 

there are complications in labour by which time the health of the fetus has been seriously compromised.  If this is 

combined with a lack of high quality perinatal care units as is the case in many health facilities in Nigeria, the result 

may be a level of perinatal mortality in skilled institutional deliveries that is not very different from unskilled home 

delivery rates.  

 

Another explanation may be that perhaps a good number of the “unskilled” persons such as TBA who attend to 

majority of births in Nigeria are in fact really good at what they do and have succeeded in avoiding significant 

differences in their perinatal death rates.  Some previous studies in Nigeria revealed that one of the reasons why 

women in Nigeria patronized TBA was simply due to their positive experiences –they have had successful deliveries 

in the hands of TBA [26, 27].  However, these studies emphasize that the training, retraining and monitoring of TBA 

is crucial to ensure that the quality of services they offer are at an acceptable standard of safe birth practices. 
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We however found some other factors that were significantly associated with perinatal mortality. Firstly, we found 

that female children had a lower risk of dying in the perinatal period compared to males.  It has been suggested that 

male children are more prone to perinatal deaths than females for biological reasons [24].  By contrast, some other 

studies have found a higher risk of perinatal deaths in females than males. However, these studies justified their 

findings by arguing that gender preference was practiced in their study populations [28, 29].  There is no evidence to 

suggest that gender preference is practiced in Nigeria at a general level. Thus we can conclude that natural selection 

which gives female children the survival edge over males at this early stage of life is what prevails in the Nigerian 

context.   

 

We also found that being born to a mother who practiced “traditional/other” religion was found to be significantly 

associated with an increased risk of perinatal death.  The influence of religion on perinatal mortality may be linked 

to the beliefs and myths they may have concerning child birth.  This was the case with the Faith Assembly people in 

Indiana, U.S., who believed that child bearing was an act of God not to be interfered with [12]. Unfortunately, this 

group had a perinatal mortality rate that was thrice that of the general population. We explored this association 

further by introducing an interaction term between religion and gender of the child on our final model (results not 

shown). We found that female children who were born to mothers who practiced “traditional/other” religion had a 

higher risk (OR 4.17 95% CI 1.83 - 9.51) of perinatal deaths compared to male children born to “Christian” mothers. 

It is difficult to say whether or not this finding reflects gender preference among the subgroup of traditionalists and 

further qualitative research may be useful.  

 

Children who were reported to be “smaller than average” in size at birth, were also found to have a significantly 

higher risk of perinatal deaths than those who were average in size.  This may reflect the increased susceptibility of 

low birth weight babies to infections and other abnormalities [19, 30].  The prevailing argument is that low birth 

weight is a frequent intermediate factor linking other risk factors such as socioeconomic status to perinatal mortality 

[20, 30].  While this may be true in our study as well, caution must be exercised because we used a subjective 

measure of birth size as a proxy for birth weight.     
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Finally, we also found that rural dwellers had a higher risk of perinatal deaths when compared to urban residents.  

This is supported by several studies [21, 22, 30], which generally attribute this finding to better access to perinatal 

care facilities in the urban areas reflecting social inequalities between the two groups.  

Limitations  

The quality of any DHS data depends on the completeness with which births and deaths are reported.  Deaths in the 

first week of life are often anonymous in that the new born die and are quickly buried before they are even named.  

This often blurs information on these deaths and the circumstances surrounding some of them.  Hence the possibility 

of selective under-reporting of perinatal deaths is a real threat to the data quality of this study.  In order to assess if 

there has been selective under-reporting, the DHS uses the ratio of deaths under 7 days to all neonatal deaths as an 

indicator.  If this ratio (expressed as a percentage) is unusually low, then it is very likely that selective under-

reporting of perinatal deaths has occurred.  In the case of the NDHS 2003, this ratio was quite high —74% for the 

period 0-4 years preceding the study [8].  Hence we can conclude that although selective under-reporting of 

perinatal deaths was a potential limitation of our study, this was not the found to be the case.      

 

Another major limitation of our study is the issue of uncontrolled confounding.  For example, pregnancy and labour 

complications are a strong confounder for perinatal deaths [31].  Home deliveries and those assisted by unskilled 

persons are associated with a high risk of labour complications.  And labour complications, which are a risk with 

every pregnancy, may be associated with increased risk of perinatal death. Some studies categorize each pregnancy 

by risk status and have found associations with place of delivery and perinatal mortality among high risk 

pregnancies but not necessarily low risk pregnancies [18].  However, full and accurate accounts of pregnancy and or 

labour complications are not available in the NDHS 2003 and therefore this potential confounder could not be 

included in our analysis.   

 

Also, we found that information in our data source on still births is unclear –no distinction was made in the primary 

data source as to whether those pregnancies which did not result in live births were due to abortions, miscarriages or 

still births.  Therefore the SBR in this study was estimated using a methodology developed by the WHO.  This 
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involved the use of regional estimates of the SBR/PNMR ratio to calculate the SBR in countries where no data on 

still births are available [1].  While the WHO assures that every effort has been made to arrive at reliable and 

balanced estimates, it also reiterates that it is not possible to calculate precise mortality rates, because reliable 

population-based data are not available for all countries and for all years.  Nevertheless, the WHO emphasizes that 

regional estimates should be regarded as the best estimates possible on the basis of the information available. 
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Conclusion  

Our study did not find any effect of place of delivery and delivery assistants on perinatal mortality. This lack of 

association may be due to the limitations of our study previously described. However, we found a PNMR in our 

study that is comparable to existing estimates and which by every standard is very high. 

We therefore recommend that as far as health policy and planning is concerned, the Nigerian government and its 

development partners need to do more in order to attain significant and sustained improvement in maternal and child 

health and especially perinatal health.  One of the United Nations MDG indicators in this regard is the proportion of 

deliveries supervised by a skilled attendant and we believe that the reported proportion of less than 40% for skilled 

delivery rates in Nigeria is unacceptably low.  However, skilled delivery rates and institutional delivery rates go 

hand in hand. Health workers can not be trained and retained in a vacuum. Therefore, improved skilled and 

institutional delivery rates can be increased via building and equipping accessible primary health care facilities and 

training more health personnel to attend to these facilities especially in the rural areas. Retaining a skilled health 

workforce especially in rural areas is a challenge for many developing countries. Hence, incentives to motivate and 

retain rural health workers may be necessary. These incentives may include but are not limited to financial rewards, 

availability of career development opportunities, access to continuing education, and service 

recognition/appreciation.  

 

Although reducing perinatal mortality is only one aspect in the drive to reduce childhood mortality by two-thirds in 

2015 in line with MDG-4, it will be an essential step which must be taken if sustainable progress is to be made as 

regards child health.   
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