
Health, 2014, 6, 2651-2656 
Published Online November 2014 in SciRes. http://www.scirp.org/journal/health 
http://dx.doi.org/10.4236/health.2014.619304   

How to cite this paper: Daud, I.I., et al. (2014) Improved Pregnancy Outcomes in a Prospective Study of Pregnant Women 
Enrolling in an Antenatal Clinic in Western Kenya. Health, 6, 2651-2656. http://dx.doi.org/10.4236/health.2014.619304  

 
 

Improved Pregnancy Outcomes in a  
Prospective Study of Pregnant Women 
Enrolling in an Antenatal Clinic in  
Western Kenya 
Ibrahim I. Daud1,2, Fredrick O. Opinya1, David Midem1, Moses Kigani3,  
Elizabeth A. Bukusi4, Zipporah Ng’ang’a2, Peter O. Sumba1, Arlene Dent5,  
Rosemary Rochford6* 
1Center for Global Health Research, Kenya Medical Research Institute, Kisumu, Kenya 
2College of Health Sciences, Jomo Kenyatta University of Agriculture and Technology, Nairobi, Kenya 
3Chulaimbo Sub-District Hospital, Kisumu, Kenya 
4Center for Microbiology Research, Kenya Medical Research Institute, Nairobi, Kenya 
5Center for Global Health and Diseases, Case Western Reserve University, Cleveland, OH, USA 
6Department of Microbiology and Immunology, SUNY Upstate Medical University, Syracuse, NY, USA 
Email: *rochforr@upstate.edu  
 
Received 4 September 2014; revised 20 October 2014; accepted 5 November 2014 
 
Academic Editor: Elizabeth Soliday, Washington State University Vancouver, USA 

 
Copyright © 2014 by authors and Scientific Research Publishing Inc. 
This work is licensed under the Creative Commons Attribution International License (CC BY). 
http://creativecommons.org/licenses/by/4.0/ 

    
 

 
 

Abstract 
In areas of sub-Saharan Africa where malaria is endemic, pregnant women are at a greater risk of 
malaria than non-pregnant women leading to significant adverse consequences including anemia, 
intrauterine growth retardation, low birth weight (LBW), and pre-term delivery. The Kenya Min-
istry of Health adopted Intermittent Preventive Treatment (IPT) and use of insecticide-treated 
nets (ITN) as a National strategy for malaria prevention in pregnancy. In this report, we evaluated 
the prevalence of malaria, the anthropometric measures of birth outcomes and the reasons for 
loss to follow up among pregnant women participating in an ongoing cohort study in Western 
Kenya. A total of 175 HIV-negative pregnant women enrolled at antenatal clinic of Chulaimbo sub- 
District hospital were longitudinally evaluated in a monthly follow-up visits through antenatal 
visits (up to 4 per mother) and delivery. Thirty three percent and 15% of the pregnant women 
were malaria positive by real-time quantitative (Q)-PCR and microscopy respectively at enrol-
ment, while 54% and 23% of the pregnant women had malaria by Q-PCR and microscopy respec-
tively at any time during follow-up. Of the enrolled study participants, 65% delivered at Chulaim-
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bo hospital. Overall, 39% (69) of the pregnant women were lost to follow-up. The major reasons 
for loss to follow up were relocation from the study area (26%) and delivery at alternative health 
facilities (25%). The mean birth weight of the newborn infants was 3202 g (range, 2000 g - 4000 g). 
Only 5.3% of the infants weighed less than 2500 g (low birth weight). The mean head circumfe-
rence was 34 cm (range, 30 cm - 39 cm) with mean Apgar score (at 10 minutes) ± S.D. of 9.8 ± 0.97. 
In conclusion, we observed decreased adverse pregnancy outcomes among our study population. 
We recommend a larger study of all pregnant women attending the Chulaimbo hospital so as to 
assess whether effectiveness of malaria and anemia control programs lead to improved birth out-
comes. 
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1. Introduction 
Globally, about 358,000 maternal deaths were recorded in 2008. Of these, 99% (355,000) occurred in the de-
veloping world, of which, Africa accounted for slightly more than 50% of the maternal deaths [1]. In Kenya, the 
maternal mortality ratio (MMR) is estimated at 488 per 100,000 live births [2]. This high mortality rate is large-
ly attributed to low uptake of antenatal care (ANC) services, where only 47% of mothers completed the recom-
mended four ANC clinic visits during their pregnancy [2]. In addition, a recent survey in Western Kenya that 
evaluated the cause of death that occurred between 2003-2008 among women of childbearing age showed 8% 
pregnancy-related death, which were attributed to infectious diseases such as malaria and HIV [3].  

The health status of a woman before and during pregnancy is a key determinant of pregnancy outcomes, and 
as such poor nutritional status and exposure to infectious diseases during pregnancy contribute to maternal as 
well as infant mortality [4]-[6]. Low Birth Weight (LBW) is known to be the most important risk factor and a 
strong predictor of infant mortality [7] [8]. As a result, women who are underweight, anemic and harboring in-
fections such as malaria during pregnancy are at greater risk of delivering LBW babies [5]. 

In settings of sub-Saharan Africa where malaria and helminthes infections are endemic and co-infections of-
ten occur, pregnant women are particularly susceptible to Plasmodium falciparum and helminthes infections [9] 
[10], causing significant adverse consequences including anemia, intrauterine growth retardation, low birth 
weight (LBW), and pre-term delivery [7] [8]. In order to reduce the burden of morbidity and mortality asso-
ciated with malaria during pregnancy, intermittent preventive treatment of malaria in pregnancy (IPT)—using 
safe and effective antimalarial drugs—with the aim of eliminating any asymptomatic parasitaemia is recom-
mended [11] [12]. 

Following the observed beneficial outcome of IPT on maternal anemia and reduction of placental malaria [12] 
[13], the Kenya Ministry of Health introduced and adopted IPT using sulphadoxine-pyrimethamine (SP) in the 
second and third trimester of pregnancy as well as use of insecticide-treated nets (ITN) as a National strategy for 
malaria prevention in pregnancy. This policy has been linked to the delivery of antenatal care. In this report, we 
evaluated the malaria prevalence, the anthropometric measures of birth outcomes and the reasons for loss to fol-
low up among the pregnant women participating in an ongoing cohort study in Western Kenya, where the fore-
going policy is enforced. 

2. Methodology 
This is a prospective descriptive study to investigate the anthropometric measures of birth outcomes, and ex-
plore reasons for loss to follow-up among pregnant women participating in a cohort study investigating the per-
sistence and control of Epstein Barr Virus in pregnant women and their infants at Chulaimbo sub-District hos-
pital. Chulaimbo sub-district hospital serves a rural population in Kisumu County. This area is a malaria ho-
loendemic area and has two rainy seasons with the main peak in March-May and the secondary peak in Sep-
tember-November. Details of recruitment and follow up have been previously described [14]. Briefly, during the 
period from June-November 2011, pregnant women of all gravidities attending the routine antenatal clinics at 



I. I. Daud et al. 
 

 
2653 

Chulaimbo sub-District Hospital were screened. Inclusion criteria included, gestational age less than 30 weeks, 
residency within a 10 km distance of the hospital, willingness to return to the clinic for follow up clinical pro-
cedures and laboratory testing, and having a normal hemoglobin level. 

All pregnant women were tested for HIV as part of Prevention of Maternal-to-Child-Transmission of HIV 
programs in accordance with the Kenya Ministry of Health national guidelines. Two hundred pregnant women 
were screened. Of these 25 were HIV positive and were excluded from further follow up. The remaining 175 
were longitudinally evaluated in a monthly antenatal follow-up visits (up to 4 per mother), through delivery. 
Maternal and child health services are provided in this hospital in accordance with the Kenya Ministry of Health 
(MOH) policy. 

Approval of this study was obtained from both the Kenya Medical Research Institute and SUNY Upstate 
Medical University Ethical Review Boards. Written informed consent was obtained from the study participants 
before any sample collection. 

3. Data Collection 
Eligible pregnant women were consented and a pre-designed questionnaire that included socio-demographic da-
ta, information on maternal age, gravidity and gestation was completed. Information on medical and obstetric 
history, past history of malaria, the use of anti-malarial, deworming and herbal drugs was also collected. 

Women were scheduled for follow up visits on a monthly basis until delivery. All pregnant women were pro-
vided with IPT with sulfadoxine/pyrimethamine (SP), ITN and deworming during pregnancy in accordance with 
the Kenya Ministry of Health guidelines. The guideline recommends that at least 2 doses of SP should be admi-
nistered after the first trimester of pregnancy. At delivery, information on state of the newborn (whether alive or 
stillbirth), weight, length, head circumference, and sex were recorded. 

4. Laboratory Tests 
Detailed description on sample collection, processing and storage has been described previously [14]. Briefly, at 
enrolment, participants provided 2 - 4 ml of venous blood sample collected in EDTA tubes and measurements of 
hemoglobin levels were determined using a portable β-hemoglobin photometer (Hemocue AB Angelholm, 
Sweden), while complete blood counts were performed with a Beckman coulter AcT diff2 (Beckman-coulter 
corporations, Miami, FL, USA). Finger prick blood samples were collected at follow-up visits for thick and thin 
blood films and DNA extraction. Urine and stool samples were obtained and examined for the presence of intes-
tinal helminthes and pathogenic protozoans. Malaria diagnosis by Q-PCR was performed as previously de-
scribed [15]. 

5. Data Analysis 
All statistical analyses were performed using Stata, IC software (13.1, StataCorp LP, College Station, TX, USA). 
The data are expressed as percentages for categorical data while continuous data are presented using mean with 
range. 

6. Results 
6.1. Socio-Demographics, Clinical and Obstetric Characteristics of the Study Participants 
Of the 200 women screened for the study, 25 were HIV positive and were excluded from further follow up. The 
remaining 175 pregnant women were longitudinally evaluated in monthly follow-up visits through antenatal vis-
its (up to 4 per mother) and delivery. The socio-demographic and obstetric characteristics have been described 
previously [14]. Briefly, the mean age of the women was 22.3 (±5.6 S.D.) years, primagravid constituted 39%, 
with the majority (58%) educated to at least upper primary level of education. Thirty three percent (n = 57) and 
15% (n = 26) of the pregnant women were malaria positive by RTQ-PCR and microscopy respectively at enrol-
ment. In addition, 54% (n = 94) and 23% (n = 40) of the pregnant women had malaria by Q-PCR and microsco-
py respectively, at any time during follow-up.  

6.2. Reasons for Loss to Follow-Up during Pregnancy 
Overall, 39% (69) of the pregnant women were lost to follow-up. The reasons for loss to follow up were reloca-
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tion from the study area 26% (18/69), delivery at alternative health facilities 25% (17/69), withdrawal from the 
study 19% (13/69), delivery at home 16% (11/69), and other 14% (10/69) (Twin delivery 4% (3/69), spontane-
ous abortion 2% (2/69), mole pregnancy 1% (1/69), macerated birth 1% (1/69), born with congenital abnormali-
ty 1% (1/69), lost contact 1% (1/69), mother died 1% (1/69). 

6.3. Pregnancy Outcomes 
Of the 175 pregnant women enrolled and actively followed monthly, 7% (13/175) withdrew from study and their 
data excluded from analysis. Of the remaining 162 pregnant women, 65% (105/162) delivered at Chulaimbo 
hospital, 20% (33/162) delivered at alternative health facilities and 15% (24/162) delivered at home or on the 
way to the hospital. The anthropometric measures of birth outcomes were recorded for mothers that delivered at 
Chulaimbo hospital. The mean birth weight of the newborn infants was 3202 g (range, 2000 g - 4000 g). Only  
5% (n = 5) of the infants weighed less than 2500 g (low birth weight). The mean head circumference was 34 cm 
(range, 30 cm - 39 cm) with mean Apgar score (at 10 minutes) ± S.D. of 9.8 ± 0.97. Of the 5 infants that were 
LBW, two infants were born to mothers that were malaria positive by both Q-PCR and microscopy at enrolment. 
Table 1 shows the anthropometric measures of birth outcomes. 

7. Discussion 
In this study, we observed a low prevalence of adverse pregnancy outcomes with only a 5% prevalence of LBW 
among the infants that were born to mothers that delivered at Chulaimbo sub-district hospital. Other studies in 
similar sites have observed LBW outcomes of about 18% [16] [17]. Risk factors associated with LBW include 
malaria [18], anemia [17] [19] [20] and late commencement of antenatal care [18] or a combination thereof. Be-
cause we recruited the majority (61%) of our participants when they were in their second trimester of pregnancy 
[14], it is likely that they have had more ANC visits (average of 4 visits) and therefore more medical evaluation, 
which could have subsequently lead to an improved birth outcomes. In addition, as part of the study participant’s 
health care, the pregnant women were closely monitored for any illness and all cases were reported to the study 
clinicians for treatment as per Kenya Ministry of Health (MOH) guidelines. 

Pregnant women living in malaria holoendemic areas have an increased risk of malaria during pregnancy 
coupled with high parasite densities compared to non-pregnant women [21], and pregnant women are often 
asymptomatic [22]. This means that infected women not attending ANCs frequently remain untreated leading to 
adverse pregnancy outcomes such as LBW, and anemia [23]. For this particular cohort, however, pregnant 
women were closely monitored and provided with IPT; this may have reduced the risk of untoward pregnancy 
outcomes. Furthermore, Chulaimbo hospital has a holistic Maternal and child health services in place in accor-
dance with the Kenya Ministry of Health (MOH) policy. The national strategy for malaria prevention in preg-
nancy in place may have lead to reduced adverse pregnancy outcomes not only in our cohort but also to all preg- 
 

Table 1. Anthropometric measures of birth outcomes (n = 95).              

Characteristics Summary 

Sex  

Male 53% (50) 

Female 47% (45) 

Axillary temperature (˚C) (±S.D.) 35.7 (0.78) 

Mean Weight (g) (range) 3202 (2000 - 4000) 

Mean Length (cm) (range) 48.5 (40 - 55) 

Mean Head circumference (cm) (range) 34.9 (30 - 39) 

Mean APGAR score (at 1 minute) (±S.D.) 8.9 (1.2) 

Mean APGAR score (at 10 minutes) (±S.D.) 9.8 (0.97) 

Low birth weight  

Yes (<2500 g) 5.3% (5) 

No (≥2500 g) 94.7% (90) 
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nant women attending this hospital. Of the 5 infants that were LBW, two were born to mothers that had malaria 
during pregnancy. One pregnant woman had persistent detectable malaria infection by Q-PCR until delivery 
despite provision of IPT, suggesting that either the malaria parasites were resistant to the antimalarial drugs or 
she was non-adherent. 

Overall, 85% of the pregnant women enrolled in our study delivered at health facilities, whereas 15% deli-
vered at home or on their way to the hospital. A previous study from a neighboring area reported that the major-
ity of women (83%) delivered outside of a health facility [24]. In addition, a recent national survey reported that 
43% of pregnant women deliver at health facility whereas 56% delivered at home [2], suggesting that our find-
ings of home deliveries are far lower than the national estimate and that of the neighboring area. 

A potential limitation of our study is that because we only included and limited our analysis to pregnant 
women who were enrolled in our cohort study and delivered at Chulaimbo hospital, our findings may not be an 
exact reflection of the whole study area. Moreover, because we had rather stringent inclusion criteria and deli-
berately excluded pregnant women with severe anemia and other apparent infections besides malaria, in line 
with the primary objectives of the parent study, we may therefore have introduced a selection bias and hence our 
results are probably not representative of all pregnant women in the area. 

8. Conclusion 
In conclusion, we observed decreased adverse pregnancy outcomes among our study population. We recom-
mend a larger study of all pregnant women attending the Chulaimbo hospital with a view to assess whether ef-
fectiveness of malaria, intestinal helminthes, and anemia control programs lead to improved birth outcomes. 
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