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Abstract 21 

      Malaria is caused by protozoa of the genus Plasmodium and remains a major public health burden 22 

in Sub-Saharan Africa. Its prevalence varies between 9 to 18% with harmful consequences to both the 23 

mother and her baby, including adverse pregnancy outcomes such low birth weight, high morbidity, and 24 

mortality. However, effective antenatal strategies for improving maternal and child health outcomes 25 

through the prevention, early detection, and treatment of malaria in pregnancy, are still lacking in 26 

resource-constrained settings. Here, we sought to determine the predictors of low birth weight in pregnant 27 

women with malaria in a cohort study in Webuye hospital. Prior to the enrollment of 140 participants, 28 

permission was sought from relevant institutions and consent from the participants. Malaria test was 29 

conducted either with microscopy or rapid test, and then the cohort splits into malaria positive and 30 

negative followed up from the first antenatal visit (March 2022) and delivery (December 2022). Before 31 

data collection, training, pre-testing and quality control were duly observed. Data were fed into SPSS 27 32 

version, Chi-square and Fischer’s Exact were used for bi-variate analysis at a p-value less or equal 0.05 33 

(95%). Our results revealed that birth cohort with malaria did not result in significant low birth weight 34 

with a relative risk of 0.999, confidence level of 0.926-1.077. The prevalence of low birth weight was 35 

4.6% with 6 cases of which 3 (4.5%) in the negative cohort and 3 (4.7%) in the positive cohort. Anemic 36 

pregnant women were 41 (31.5%), HIV were 5 (3,8%), pre-eclampsia was 5 (3.8%), gestational diabetes 37 

was 2 (1.5%). Confounding factors, such as anemia, HIV, preeclampsia, and gestational diabetes did not 38 

influence low birthweight (p-value >0.923). Otherwise, most of the participants were aged 18–25 years, 39 

were primigravida, were married, had secondary school level education, earned between 20-30 thousand 40 

shillings, were resident in rural areas, and were in their second trimester. Marital status, gestational age 41 

and area of residence were associated with malaria with a p-value less than 0.001 and 0.028 respectively. 42 

 43 

 44 
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Introduction 45 

Malaria infects approximately 515 million people in Latin America, Asia and Sub-Saharan Africa 46 

region with one to three million deaths each year [1]. Recently, malaria has affected 228 million people 47 

worldwide, with approximately 213 million in sub-Saharan Africa representing 93% of the total 48 

population [2]. Statistics show that 9.6 million people representing 19% were at risk of malaria in 2019 in 49 

the high altitude or highland zones. Bungoma, Kakamega and Baringo are in this region, and they are also 50 

endemic zones along Lake Victoria. The coastal region had 13.7 million representing 27% of the 51 

population at risk of malaria. The seasonal malaria transmission zone is in northern and central Kenya; 52 

the number of exposed persons were 11 million representing 23% of the population at risk of malaria. 53 

Nairobi and its environs have 15 million of population representing 35% were at low risk [3]. The most 54 

vulnerable persons being children and expectant women with consequences ranging from deadly 55 

complications such as anemia, abortion, intrauterine fetal retardation, small gestational for age, 56 

prematurity and low birth weight. Indeed, the last decade was characterized by the effort to reduce 57 

malaria incidence from 71 to 57 over 1000 cases in the high risk zones [4]. Worldwide, low birth weight 58 

represents 15% to 20 % of the disease burden. South-Asia and Sub-Saharan Africa are the most hit with 59 

96% of cases of malaria [5]. Among as many as eleven million pregnant women who were exposed to 60 

malaria infection in 2018, the consequences translated to an estimated 872,000 low birth weights 61 

newborns being the highest record of 16% in the Western Africa region compared to the central and 62 

Eastern Africa [6]. Interestingly, countries that recorded less than hundred cases of malaria among 63 

autochthones population increased from seventeen in 2010, to twenty-five in 2017, and finally twenty-64 

seven in 2018. Moreover, Algeria and Malaysia have not so far reported cases of malaria while China has 65 

been awarded a certificate of malaria elimination by WHO [7], [8]. The Kenya National Malaria Program 66 

working closely in partnership with other supportive agencies to assist the districts and counties as the 67 

execution level of ensuring the smooth process in line with prevention, detection, management of malaria 68 

cases based on WHO recommendations [3]. In another research study carried out in Kenya in 2015 on 69 

socio-demographic factors highlighted determinants to understanding the reason why malaria is still a big 70 
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challenge and public health threat in rural areas than in the urban areas. The study found that rural areas 71 

are associated with long bushes, stagnant water along houses, which provide good breeding ground for 72 

mosquitoes [10]. Malaria physiopathology begins with sequestration of merozoite/sporozoite in the 73 

placenta, with consequences reduced placental perfusion and release of free radicals such as soluble 74 

endoglin, cytokines, soluble kinase tyrosine leading to fetal growth restriction, stillbirth, low birth weight, 75 

prematurity which will be complicated with high morbidity and mortality. This study suggested that 76 

biomarkers to identify placental suffering may be combined to increase their specificity [11]. Pregnant 77 

women and malaria study carried out in Bungoma County found a prevalence of 21.6% with high 78 

likelihood of infection during the first trimester of gestation when compared with other trimesters with 79 

Plasmodium falciparum representing 83%, the density of the parasite in the thin blood film was higher for 80 

the same type. The study recommended continuous screening, case management and preventive 81 

measures, as well as continuous health education session to curb malaria infection [12]. 82 

Materials and methods 83 

Study design 84 

The study design was a prospective cohort conducted at Webuye hospital from (March 2022) to 85 

(December 2022), either 10 months. Participants were enrolled from 16 weeks of pregnancy and followed 86 

up to the delivery. 87 

Study setting 88 

The study was conducted in Bungoma County Code 39, Sub-County Webuye West code 3911, Webuye 89 

hospital. The County has a population estimated at 1,919,490 with 939,105 males and 980,385 females, 90 

429,762 women of childbearing aged between 15-49 years. There are 12 sub-Counties, 45 wards and 149 91 

Sub-locations. The County covers an area of 3032 km2 and lies between latitude 00 28’and latitude 10 30’ 92 

North of the Equator, and longitudinal 340 20’East and 350 15’East of the Greenwich meridian. It borders 93 

the Republic of Uganda to the Northwest, Trans-Nzoia County to North-East, Kakamega County to the 94 

East and South-East, and Busia County to the West and Southwest. It is characterized by two rainy 95 
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seasons, a long rainy season goes from March to July, and a short season from August to October with an 96 

annual rainfall ranging between 400 mm to 1,800 mm. The temperature varies between 00C and 3200C 97 

[13], [14]. 98 

Sampling frame and inclusion criteria 99 

 In this study, a total of 140 pregnant women aged between 18-49 years with gestation at 16 weeks were 100 

selected from ANC. To be eligible for the study, participants needed to be mentally stable and residents in 101 

the area for almost six months. Malaria testing was conducted using either microscopy or rapid diagnostic 102 

test. Out of the 140 participants 70 (50%) tested positive for malaria while the other tested negative. 103 

Data collection 104 

Data were collected using the following steps: The questionnaire was pretested and administered to 105 

participants in English, with Kiswahili translations provided for those with language barriers. Questions 106 

were appropriately formulated, numbered, and provided with options for both close-open and open-ended 107 

answers. Socio-demographics variables were: age groups (18-25, 26-33, 34-41, 42-49), gestation (first:1-108 

12, second:13-25, third:26-38 weeks), education level (none, primary, secondary, college/university), 109 

income earning (low:10-20Ksh, middle:21-35Ksh, high: >35Ksh), marital status (married, divorced, 110 

single, widowed, monogamous, polygamous), residence (rural, urban), occupation (housewife, employed, 111 

self-employed), residence (rural, urban), distance to the health facility (in hour or minutes). The outcome 112 

variables: low birth weight (<2500 g), normal birth weight (>2500), normal delivery (alive newborn). The 113 

following registers were used: MOH ANC (405), Maternity register (333), laboratory register (204). 114 

Detection and quantification of malaria parasites 115 

Microscopy 116 

The blood sample collected from the finger prick was fixed and turned on a slide fixed with methanol 3%, 117 

and Giemsa staining within 30 minutes. Slides were examined microscopically using 100 magnifications, 118 

trophozoites/schizonts were identified over a parasitemia density measured in one microliter of blood 119 
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which was calculated through quantification of malaria parasites number versus 200 WBC multiplied to 120 

8000 to determine parasitemia one blood microliter. After 100 high-power fields visualization the results 121 

were either negative if no parasites found or positive if malaria parasites seen. Therefore, quality control 122 

and safety measures were achieved through slide re-reading by a second lab technologist, as well as 123 

infection prevention control observance. 124 

Rapid diagnostic test 125 

It is immunochromatographic test to detect specific parasite antigens. The histidine-rich protein 2 (HRP2) 126 

is specific for Plasmodium falciparum. There is lactate dehydrogenase (LDH) or aldolase having the 127 

ability to differentiate between Plasmodium falciparum and non-Plasmodium falciparum such ovale, 128 

vivax and malariae. According to the national guideline the use of rapid diagnostic test is not 129 

recommended for follow up and cannot determine the density of parasite. 130 

Ethical considerations 131 

Before enrollment participants were informed about consent process based on aspects of rights, respects, 132 

benefits, confidentiality, withdrawal and voluntarily participation. Malaria test using either microscopy or 133 

rapid test was conducted among recruited pregnant women. Ethical approval was sought from the Ethics 134 

Review Committee of Mount Kenya University, and a research permit obtained from NACOSTI 135 

(MKU/ERC/2100, license No. NACOSTI/P/22/16233), as well as local authorizations from County and 136 

Webuye hospital management.  137 

Sample calculation and data analysis 138 

The sample size calculation formula for cohort was used based on the prevalence of malaria in the non-139 

exposed group, which was estimated at 28% according to the study of Nyamu [15]. The prevalence of 140 

malaria in the exposed group was estimated at 6.1% according to the DHIS2 [13]. Beta (10%), Alpha 141 

(5%), Confidence level of 95%, Z alpha (1.96), Z beta value (1.28), Sample size for group 1 (n1=60), 142 

Sample size for each group (n1=60), Sample size for both group (n1+n2=120), Attrition (=20%), Total 143 

sample size with attrition=144. 144 
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Afterward, data were fed cleaned, interpreted, edited and coded into SPSS 27 version, Chi-square and 145 

Fisher’s Exact were computed for categorical data, and relative risk was used for low birth weight which 146 

was the outcome of interest. The confidence level Alpha or error term used in this study was 0.05 (95%). 147 

Socio-demographic characteristics of pregnant women 148 

There was strict observance in provision of consent by the participants, and malaria test done after taking 149 

blood samples. The results were obtained by conducting either rapid test or microscopy in order to 150 

confirm the diagnosis. A total of 140 (100%) were tested for malaria of which 70 (50%) tested positive 151 

for malaria while others tested negative. Overall, the majority were in the 18-25 years age-group, 152 

primigravida, married, with secondary level of education, middle income level, self-employed, residents 153 

of rural areas and in the second trimester. There was significant association between marital status (p-154 

value <0.001), gestation in weeks (p-value <0.001) and area of residence (p-value < 0.028). [Table 1]. 155 

Characteristics of newborns 156 

The prevalence of low birth weight was 4.6% (6 cases). There were 140 pregnancies of whom 129 157 

(92.2%) were live births, only 4 (2.29) were admitted, 1 (0.7%) stillbirth in the cohort of positive malaria, 158 

10 (7.1%) were miscarriages. Very low birth weight represented 1case (0.8%) in positive malaria 159 

pregnant women and low birth weight had 5 (3.8%) and only 3 of them representing 4.7% were observed 160 

in positive malaria cohort and 2 (3.0%) in negative malaria cohort. Normal delivery with 115 (88.5%), 161 

caesarian section 15 (11.5%). Females 78 (60%) against male newborns 52 (40%). There was no 162 

statistical difference noted between the two groups. Therefore, newborns characteristics were not 163 

statistically significant in both positive and negative cohorts. [Table 2] 164 

Associated conditions versus birth weight among pregnant women  165 

Overall, most newborns who had normal birth weight were from non-anemic women 89 (68.5%, 95% CI: 166 

0.917 – 1.081), were non-reactive 125 (96.2), normotensive 125 (96.2) and non-diabetic 128 (98.5). HIV 167 

was diagnosed in five mothers giving a prevalence rate of 3.8%. None of enumerated conditions including 168 
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malaria test were not significantly associated with birth weight (Fisher’s exact with p-value > 0.9) and 169 

Relative Risk = 0.996 at 95% C.I:917-1.081. [Table 3] 170 

Associated conditions during pregnancy by malaria results 171 

Malaria test was significantly associated with anemia (p-value <0.001). HIV, hypertension, and 172 

gestational diabetes were not associated with malaria test (p-value >0.058). There were 2 (2.9%) positive 173 

malaria mothers who had severe malaria. The portion of mothers with HIV reactive results were higher 174 

among the positive malaria cohort as compared to the negative cohort with 4 (5.7%) versus 1 (1.4%) 175 

respectively. Consequently, there were 5 (7.1%) and 2 (2.9%) of the negative malaria mothers who were 176 

pre-eclamptic and had gestational diabetes respectively. None of the positive women had pre-eclampsia 177 

nor gestational diabetes. [Table 4] 178 

Discussion 179 

Malaria causes low birth weight via a well-known mechanism triggering the placental expression to 180 

VAR2CSA, the unique surface antigen responsible of sequestration of plasmodium falciparum evolving 181 

in the process of inflammation with vasogenesis, angiogenesis and nutrient transportation dysregulation 182 

which affect the fetal development. There is also the severity of malaria effects depending on the level of 183 

pre-acquired antimalarial immunity, previous exposure to the infection and the acquired immunity depend 184 

on the level of transmission in the residence area. [15], [16], [17]. In the following study, obstetrical 185 

causes such as pre-eclampsia, premature rupture of membranes, antepartum hemorrhage, pregnancy age 186 

and anemia were associated with low birth weight [18]. We find that in our study malaria test was 187 

associated with anemia. In addition, a study found that both use of intermittent preventive treatment and 188 

insecticide treated net still are cost-effective methods including barrier protection against contact between 189 

mosquitoes and pregnant women blood [19]. In another study the independent or the combined use of 190 

both methods was found significantly associated with 20% low birth weight decrease [20]. While another 191 

study concluded that early exposure to plasmodium prior to initiating prevention measures was associated 192 
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with low birth weight [21]. Two or more doses of intermittent preventive treatment were associated with 193 

the reduction of low birth weight while one dose of IPT/SP was not associated with the reduction [22]. 194 

Notably, studies revealed strong evidence during the last two decades on the decline of malaria 195 

concerning its prevalence, clinical cases and disease burden at the community level. This research showed 196 

that malaria declined  to 40% from 2000-2015 in the Sub-Saharan Africa region. The current result could 197 

be attributable majorly to the preventive measures put in place in the healthcare system consisting in the 198 

improvement of quality antenatal care through appropriate case management, behaviors and attitudes 199 

shaped by social and cultural factors [23]. The fact, quality antenatal care had put emphasize on the early 200 

diagnosis of malaria during pregnancy by the mean of microscopy or rapid test, as well as the 201 

implementation of the intermittent preventive treatment/sulfadoxine-pyrimethamine and long-lasting 202 

treated nets [24], [25]. 203 

Studies highlighted that quality interventions were offered to pregnant women during the antenatal clinic, 204 

likewise maternal folic acid supplementation in low� and middle�income countries, which was found 205 

associated with an increased mean birthweight and decreases in the incidence of low birthweight and 206 

small for gestational age. Exposure to more than 4 antenatal visits had decreased incidence of low birth 207 

weight [26] [25] [27] [28] [29] [30]. 208 

Maternal gravidity and gestational age were key to determine the risk of malaria in the child. It was found 209 

statistical association between malaria and low birth weight and other negative consequences more 210 

pronounced during the 12 weeks preceding the delivery [31]. As opposed to the previous studies, our 211 

findings revealed that the presence of malaria alone or with other illnesses in birth cohorts, did not result 212 

in significant negative birth outcomes as similarly corroborated in research carried out in Tanzania and 213 

Sudan [32], [33].  214 

Another study concluded that the age, type of place of residence (urban, rural), water sources, marital 215 

status, preceding birth interval, sex of newborn, maternal education level, household’s wealth index, 216 
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access to media, birth order, maternal body mass index, type of cooking fuel, iron supplementation, 217 

receipt of antimalarial treatment were predictors associated with low birth weight [34]. Iron and folic acid 218 

supplementation was associated with increased birth weight in studies conducted in low-middle income 219 

countries [35], [36]. Another study showed that Artemether-lumefantrine was associated with trend 220 

towards decreased low birth weight and pregnancy loss [37]. In our study we found that 89% of 221 

participants with malaria were treated with Artemether-lumefantrine. Although, current evidence 222 

suggesting that the efficacy of antimalarial drugs in preventing low birth weight may decrease 223 

with Plasmodium resistance, antimalarial medications were used for prevention during pregnancy and 224 

showed a significant low birth weight reduction of 27% in the cohort that used the drug when compared 225 

with the control group [38]. Malnutrition and malaria share the same geographical area and it contributes 226 

to increased disease burden in pregnancy. However, both appear important contributors to low birth 227 

weight, and nutrient supplementation during pregnancy appear to be an attractive and feasible 228 

intervention to minimize the risk of low birth weight [17]. In a study that analyzed 23 systematic reviews 229 

on nutritional interventions during pregnancy, a few factors including provision of vitamin A, low-dose 230 

calcium, zinc, and multiple micro-nutrients were associated with reduced risk of low birth weight [39]. 231 

Similarly, several earlier micro-nutrient supplementation studies in malarious regions such as Sub-232 

Saharan Africa provided evidence of improved birthweight, increased gestational length and reduced odds 233 

of LBW [40]. Evidence suggested that maternal undernutrition is positively associated with low birth 234 

weight. In Kenya and Congo Democratic Republic, it was established that the association between 235 

malaria infection and reduced fetal growth was greatest among malnourished women. However, in Benin, 236 

the effect of malaria infection on fetal growth velocity was greatest among women with low 237 

anthropometric status [41], [42]. A Kenyan national survey showed that 2 years after Covid-19 pandemic 238 

there was an increase of mother child health service with ANC four visit increasing from 48% to 66% 239 

(2009-2022), 88% live births that occurred in the health facility and 89% of delivery that were assisted by 240 

a skilled provider. In the meantime, just during the same period there was significant decrease on home 241 

delivery estimated at 11% from 34% in the year 2009 [43]. A study carried out in Guinea, malaria 242 
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immunity for pregnant women was acquired after 6 months of living in the endemic area. Moreover, low 243 

immunity induced severe malaria, leading to anemia, abortion and low birth weight [44], and The parasite 244 

exposure affected the first baby more than the second baby [22]. Gravidity influenced birth weight 245 

reduction, women who were pregnant for the first and second time had significant reduction when 246 

compared with multigravida [45], [38]. To support the credence on the above findings, a study conducted 247 

in the Sub-Saharan Africa region focused on malaria effect in infants at the delivery highlighted that the 248 

first-born child in a context of decreased malaria prevalence was protected against the low birth weight 249 

with the use of long-lasting insecticide treated nets [46]. 250 

Conclusion 251 

We observed in this study that birth cohorts did not result in significant low birth weight despite the 252 

presence of malaria. This may be due mainly to the concurrent interventions such as antenatal care, public 253 

health policy implementation, socioeconomic factors, malaria case management, nutritional status of 254 

pregnant women, which have been emphasized on during the last two decades. Therefore, implementing 255 

malaria cost-effective strategies in the current context will contribute to good maternal and child health 256 

outcomes. 257 

Limitations 258 

The finding of this research study should be interpreted with caution since the study was carried out at 259 

one-site and targeting pregnant women who attended antenatal clinic in the hospital set up. No cohorts of 260 

pregnant women and their babies born at home were included. 261 

Recommendation 262 

Further multiple site longitudinal studies are needed to be carried out in different malaria prone zones 263 

including home delivery to determine the effect of each intervention in the context of malaria and low 264 

birth weight. 265 
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Figure Legends 291 

 292 

Figure 1: Cohort study with two arms and the expected sample population from the beginning. 293 

 294 

Table 1: Socio-demographic Characteristics of Pregnant Women 295 

 296 

    Malaria test   

Variables 

Overall 

N = 140 

Negative 

 n = 70 

Positive 

n = 70 p-value 

Age in years, n (%)    0.220 

18-25 89 (63.6) 40 (57.1) 49 (70.0)  

26-33 36 (25.7) 20 (28.6) 16 (22.9)  

34-41 15 (10.7) 10 (14.3) 5 (7.1)  

Parity, n (%)    0.190 

Primigravida 53 (37.9) 22 (31.4) 31 (44.3)  

Secondgravida 40 (28.6) 20 (28.6) 20 (28.6)  

Multigravida 32 (22.9) 21 (30.0) 11 (15.7)  

Grand multigravida 15 (10.7) 7 (10.0) 8 (11.4)  

Marital status, n (%)    <0.001 

Married 117 (83.6) 67 (95.7) 50 (71.4)  

Single 23 (16.4) 3 (4.3) 20 (28.6)  

144 

72 

Exposed 

72 

Unexposed 
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Level of education, n (%)    0.21 

None/Primary 38 (27.1) 15 (21.4) 23 (32.9)  

Secondary 67 (47.9) 34 (48.6) 33 (47.1)  

College/University 35 (25.0) 21 (30.0) 14 (20.0)  

Occupation, n (%)    0.369 

Employed  20 (14.3) 11 (15.7) 9 (12.9)  

Unemployed 50 (35.7) 21 (30.0) 29 (41.4)  

Self-employed 70 (50.0) 38 (54.3) 32 (45/7)  

Income earning, n (%)    0.056 

Low 49 (35.0) 18 (25.7) 31 (44.3)  

Middle 55 (39.3) 33 (47.1) 22 (31.4)  

High 36 (25.7) 19 (27.1) 17 (24.3)  

Area of residence, n (%)    0.028 

Rural 73 (52.1) 30 (42.9) 43 (61.4)  

Urban 67 (47.9) 40 (57.1) 27 (38.6)  

Gestational age, n (%)    <0.001 

First trimester 43 (30.7) 33 (47.1) 10 (14.3)  

    Second trimester/Third       

    trimester                  97 (69.3) 37 (52.9) 60 (85.7)  

Socio-demographic characteristics of participants were computed using Chi-square test and Fisher’s 297 

Exact p-value <0.05 (95%). 298 

Table 2: Characteristics of Newborns. 299 

 300 

 Malaria test   

Variables Overall, N = 140 Negative, n = 70 Positive, n = 70 p-value 
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 Malaria test   

Variables Overall, N = 140 Negative, n = 70 Positive, n = 70 p-value 

Conception product outcome, n (%)    0.820 

Miscarriage 10 (7.1) 4 (5.7) 6 (8.6)  

Stillbirth 1 (0.70) 0 (0.00) 1 (1.4)  

Alive 125 (89.3) 64 (91.4) 61 (87.1)  

Admitted 4 (2.9) 2 (2.9) 2 (2.9)  

Birthweight for single baby, n (%)    0.790 

Very low 1 (0.8) 1 (1.5) 0 (.00)  

Low 5 (3.8) 2 (3.0) 3 (4.7)  

Normal 119 (91.5) 61 (92.4) 58 (90.6)  

Macrosomia 5 (3.8) 2 (3.0) 3 (4.7)  

Mode of delivery, n (%)    0.450 

Normal 115 (88.5) 57 (86.4) 58 (90.6)  

CS 15 (11.5) 9 (13.6) 6 (9.4)  

Sex for single child, n (%)    0.830 

Males 52 (40.0) 27 (40.9) 25 (39.1)  

Females 78 (60.0) 39 (59.1) 39 60.9)  

Malaria diagnosis was done using either microscopy or rapid diagnosis test. 301 

Table 3: Associated Conditions versus Birth Weight among Pregnant Women.  302 

N = 140 303 

 304 

 Birth weight    

Associated diseases 
Overall,  

N = 130 

Abnormal,  

n = 6 

Normal,  

n = 124 

Fisher’s exact p-

value 

RR 95%CI 
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 Birth weight    

Associated diseases 
Overall,  

N = 130 

Abnormal,  

n = 6 

Normal,  

n = 124 

Fisher’s exact p-

value 

RR 95%CI 

Anaemia, n (%)    0.923  

Normal 89 (68.5) 4 (66.7) 85 (68.5)   

Abnormal 
41 (31.5) 2 (33.3) 39 (31.5)  

0.996 (0.917-

1.081) 

HIV infection, n (%)    >0.99  

Non-reactive 125 (96.2) 6 (100.0) 119 (96.0)   

Reactive 5 (3.8) 0 (.00) 5 (4.0)   

Hypertension in pregnancy, 

n (%) 
   >0.99 

 

Normal 125 (96.2) 6 (100.0) 119 (96.0)   

High 5 (3.8) 0 (.00) 5 (4.0)   

Gestational diabetes, n (%)    >0.99  

Normal 128 (98.5) 6 (100.0) 122 (98.4)   

Gestational diabetes 2 (1.5) 0 (.00) 2 (1.6)   

Malaria test results, n (%) 
   >0.969 

0.999 (0.926-

1.077) 

Negative 66 (50.8) 3 (50.0) 63 (50.8)   

Positive 64 (49.2) 3 (50.0) 61 (49.2)   

Relative risk equal to 1 means that there is no risk, above 1 means that the risk exists,and below one is 305 

protective. 306 
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 307 

 308 

Table 4: Associated Conditions during Pregnancy by Malaria Results 309 

 Malaria test  

Variables 
Overall,  

N = 140 

Negative, 

 n= 70 

Positive,  

n = 70 
p-value 

Anaemia, n (%)    <0.001 

Normal 96 (68.6) 61 (87.1) 35 (50.0)  

Mild 30 (21.4) 9 (12.9) 21 (30.0)  

Moderate 12 (8.6) 0 (0.0) 12 (17.1)  

Severe 2 (1.4) 0 (0.0) 2 (2.9)  

HIV infection, n (%)    0.370 

Non-reactive 135 (96.4) 69 (98.6) 66 (94.3)  

Reactive 5 (3.6) 1 (1.4) 4 (5.7)  

Hypertension in pregnancy, n (%)    0.058 

Normal 135 (96.4) 65 (92.9) 70 (100.0)  

High 5 (3.6) 5 (7.1) 0 (.00)  

Gestational diabetes, n (%)    0.500 

Normal 138 (98.6) 68 (97.1) 70 (100.0)  

Gestational diabetes 2 (1.4) 2 (2.9) 0 (.00)  

Anemia was categorized as mild 10-12, moderate 8-10 and severe <7 g/dl, hypertension or pre-eclampsia 310 

140/90 mmHg, gestational diabetes mellitus when blood glucose was above 7.8 mmol/l during oral 311 

glucose tolerance test. 312 

 313 
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