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ABSTRACT 

 

Background: Congenital Anomalies (Birth defects) are functional, metabolic and even structural 

deficiencies that are present before or at birth. They are a major contributor to perinatal and infant 
morbidity and mortality. In Kenya, there is little empirical data on congenital anomalies. 

Study objective: The objective of this study was to determine the prevalence and pattern of 

congenital anomalies; and to describe the associated risk factors.  
Methodology: This was a hospital based descriptive, cross-sectional study design. 52 respondents 

were recruited for this study using the Fischer’s formula. A researcher-administered questionnaire was 

used to collect data. Data from structured questionnaires was entered, checked, cleaned and analyzed. 
Descriptive analysis using means, frequency and proportions was computed.  

Results: Analysis of the data showed that among the 315 neonates admitted in Newborn Unit, 

Kenyatta National Hospital, the prevalence of Congenital Anomalies was 19.4% (61). The 

Musculoskeletal system was the most affected (38.5%). 88.4% of the mothers were below 35years of 
age and 61.5% were not working. The prevalence of Congenital Anomalies was more among neonates 

born vaginally.  

Conclusion: The prevalence of Congenital Anomalies was high compared to the global prevalence of 
3-7%. Congenital anomalies were more likely to be associated with younger maternal age, being of 

low socio-economic class, vaginal delivery and the neonate being a first born.  

Key words: Congenital anomalies, Pattern, Prevalence, Risk factors, Newborn Unit, Kenyatta 

National Hospital 

 

INTRODUCTION 

World Health Organization (WHO) 

defines Congenital Anomalies (CAs) as 

defects of function, metabolism and 

structure. They exist at, or before birth. 
[1]

 

These deficiencies can be isolated or 

multiple in nature.
 [2] 

CAs can be 

categorized into two; Major and Minor 

anomalies. Major CA is a defect that has a 

remarkable effect on function or social 

acceptability, e.g. hydrocephalus. Minor CA 

is a defect that has minimal impact on 

clinical function but may have a cosmetic 

impact, e.g. pre-auricular pit. 
[3]

 

Globally, there are variations in 

prevalence of CAs among geographical 

regions as well as time. As a rough 

calculation, it has been recorded that 3-7% 

of infants are diagnosed with birth defects. 
[4]

  

In the United States of America, the 

prevalence of birth defects is 2-5% of all 

babies born alive. 
[5]

 In Asia; it is 0.88% in 

India 
[6]

 and 844.2 per 10,000 births in 
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China.
 [7]

 In Glasgow city, United Kingdom, 

the prevalence was 324 per 10,000 births 
[8] 

3.4% in Sweden 
[9]

 and 36.1/1000 newborns 

in Russia. 
[10]

 

Scientific studies have been done in 

Africa to investigate the prevalence of CAs. 

However, few reports exist. This may be 

due to various reasons like: underreporting, 

deficiencies in diagnostic capabilities and 

poor follow-up for examinations in the 

postnatal period.
 [11]

 

In Nigeria, the prevalence was 2.8%, 
[12]

 2.5% in Zagazig University Hospital in 

Egypt, 
[13]

 while in South Africa it was 

1.1%. 
[14]

 In Eastern Africa; Bugando 

Medical Center in Mwanza registered a 

prevalence of 29% 
[15]

 while in Entebbe, 

Uganda, it was 20.3 per 1000 births. 
[16]

 In 

Kenya; the overall incidence rate of CAs 

was 1.94% at Pumwani Maternity Hospital 

(PMH), 
[17]

 and a previous study in Kenyatta 

National Hospital (KNH) recorded a 

prevalence of 2.8%. 
[18]

 

The pattern of birth defects also 

varies with geographical location and time. 

In general, birth defects involving the 

Musculoskeletal System (MSS) and Central 

Nervous Systems (CNS) have been reported 

to be the most common. 
[19]

  

In India, at Bangabandhu Sheikh 

Mujib Medical University (BSMMU) 

Hospital in Dhaka, the commonest type of 

anomaly was Neural tube defect (46.67%), 

followed by renal system (23.33%). 
[20]

 An 

earlier study (2004) at the same center noted 

that MSS was most commonly involved 

system. 
[21]

 Regions where CNS had the 

highest prevalence are Urmia, northwest of 

Iran, 
[22]

 Zambia 
[23]

 and in Tanzania. 
[15]

 

The Cardiovascular System (CVS) was 

most commonly affected in Glasgow city, 
[8]

 

in Sweden 
[9]

 and in Barbados. 
[24]

 

Geographical areas that recorded the highest 

anomalies in Musculoskeletal System 

(MSS) are Mexico in North America, 
[25]

 

Zagazig University Hospital, Egypt, 
[13]

 

Entebbe, Uganda, 
[16]

 PMH, Kenya 
[17]

 and 

KNH, Kenya. 
[18]

 In South East of Nigeria, 

common abnormalities seen included those 

of cleft lip/cleft palate, and neural tube 

defects. 
[12]

 

Approximately 50% of all birth 

defects cannot be associated with a specific 

cause. 
[26]

 However, in about a quarter of all 

malformations, the causes seem to be 

involving several factors, indicating a 

compound relationship between genetic 

make-up and the surroundings. 
[27]

 Maternal 

illnesses like diabetes mellitus and rubella, 

folic acid deficiency, consumption of 

medicinal and recreational drugs like 

thalidomide and tobacco respectively, 

certain environmental chemicals and high 

doses of radiation are factors that can cause 

birth defects. 
[13]

 

Consanguinity (when parents are 

related by blood), greatly increases the 

prevalence of rare genetic CAs. 
[28]

 

Consanguineous marriages are a common 

social trend mainly in North Africa and 

most parts of Asia, where one in every three 

marriages is between cousins. The product 

of a consanguineous marriage has a greater 

risk for recessive anomalies because of the 

expression of autosomal recessive gene 

mutation gotten from a familiar ancestor. 
[29]

 

Some ethnic communities, such as 

Caucasians 
[30]

 Asians and Blacks, 
[31]

 have 

been found to have a comparatively high 

prevalence of rare genetic mutations such as 

Cystic Fibrosis and Haemophilia C. 

Being a Low-income earner may be 

an indirect determinant of CAs, with a 

higher frequency among families and 

countries with constrained resources. It is 

estimated that approximately 95% of severe 

congenital anomalies occur in low- and 

middle-income countries. 
[15]

  

Younger maternal age is associated 

with nervous and abdominal wall anomalies. 

Advanced maternal age increases the risk of 

chromosomal abnormalities, including 

Downs and Turners syndrome. 
[32]

 

Use of certain substances like 

alcohol and cigarette smoking, have been 

associated with occurrence of birth defects. 

If a pregnant woman is subjected to certain 

products like pesticides, drugs and other 

pollutants; she is at risk of having an infant 
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with birth defects. Radiation has also been 

linked with CAs. Occupational exposure or 

living near, or in, waste sites, smelters or 

mines may also be a risk factor. 
[33]

 

Maternal infections such as 

Cytomegalovirus and Rubella are a 

significant risk factor of CAs. 
[34]

 In the 

recent past, the effect of being exposed to 

Zika virus during the intrauterine life on the 

growing baby has been recorded. 

Commonly noted birth malformations 

associated with the infection include 

microcephaly. 
[35]

  

Insufficient folate intake during the 

pre and peri-conception time increases the 

chances of having a baby with a neural tube 

and congenital heart anomalies. 
[36]

 

Excessive vitamin A intake may affect the 

normal development of an embryo. 
[37]

 

Maternal education to degree level 

has been cited as protective factor. 
[38]

 Being 

male, Muslims and caesarian born babies 

have been found to be more affected with 

birth defects. 
[39]

 The prevalence of CAs has 

been found to be notably more in the babies 

of mothers with diabetes in pregnancy. 
[40]

  

It is estimated that 270,000 babies 

die during the neonatal period annually from 

birth defects. 
[41] 

Some of the CAs may be 

fatal, and may damage the physical and 

mental ability of an individual. 
[2]

 Neonatal 

mortality from sepsis, birth asphyxia and 

respiratory disease has steadily declined due 

to improvements in essential obstetric and 

neonatal care. This has led to birth defects 

being a significant cause of perinatal 

mortality and morbidity. 
[6]

  

According to Kenya Demographic 

Health Survey (KDHS) 2014, the 

Millennium Development Goals (MDGs) 

for maternal and child health were not 

achieved. The survey indicates that the 

neonatal mortality rate in Kenya is 22 

deaths/1000 live births. It also noted that 

there has been a decline in early childhood 

mortalities. However, Neonatal mortality 

has exhibited the slowest rate of decline. 
[42]

 

A study done at the Moi Teaching 

and Referral Hospital (MTRH), Kenya’s 

second largest referral hospital showed that 

CAs ranked fourth in causes of neonatal 

mortality. 
[43]

 

KNH, located in Nairobi, Kenya, is the 

biggest referral hospital in East and Central 

Africa. KNH serves patients from all over 

the country and beyond; and therefore has a 

large catchment area. Neonates born with 

CAs are referred from far and wide to KNH 

for specialized care.  

In KNH, there isn’t a recent study on this 

topic. 

Results from this study will act as a baseline 

for the development of policy frameworks 

in prevention and management of CAs; as 

well as resource allocation. The findings of 

the study will inform the necessary steps 

that need to be taken in terms of educating 

the public on CAs. Future researchers who 

would be interested in conducting a research 

on the same or related topics will use the 

findings of the study to add to their 

knowledge. 

It is against this background that a study 

was done to describe Congenital Anomalies 

in KNH. 

 

MATERIALS AND METHODS 

This was a hospital based 

descriptive, cross-sectional study that 

employed quantitative study design. The 

study was carried out in NBU, KNH. The 

study population was mothers of neonates 

with CAs admitted at the New Born Unit of 

KNH. For those mothers who gave consent, 

they were recruited into the study.  

The sample size was calculated using the 

Fisher’s formula as described by Naing: 
[44]

 

𝑁 =
𝑍2𝑝𝑞

𝑑2
 

Where;  
N = desired sample size (population > 10,000) 

Z = normal deviation at the desired confidence 

interval (95%) = 1.96 
P = proportion of the population with the 

desired characteristics (50% will be used. This 

is because there is no recent study in KNH on 

this or related topic)  
Q = proportion of the population without the 

desired characteristics (50%) 

d
2
 = degree

 
of precision (5%) 
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Substitution for the formula: 

𝑁 =
1.962 0.5  0.5 

 0.05  0.05 
= 384.16 

N=384.16 

The formula will be adjusted using the 

Cochran formula, 
[45]

 since the population is 

less than 10,000 using the formula: 
𝑛𝑓 = 𝑛/ 1 + 𝑛/𝑁  
Where; 

𝑛𝑓 = the adjusted sample size 

𝑛 = total population 60 (Every month, it 

estimated that 300 neonates are admitted in 

NBU, KNH. 20% of these are estimated to 

have congenital anomalies. Data will be 

collected over a period of 1 month. 

Therefore, the total population will be [20% 

of 300 multiplied by 1] which is 60) 
𝑁 = the sample size calculated 

𝑛𝑓 = 60/ 1 + 60/384.16  
 = 60 / [1+ 0.156] 

 = 60 / 1.156 

 = 51.9 

A sample size of 52 participants was used. 

Consecutive sampling method was used to 

collect data. A semi-structured 

questionnaire (SSQ) was used as the main 

tool of data collection. The questionnaire 

was researcher-administered.  

Pretesting was done at PMH, the 

NBU unit. Approximately 10% of the 

sample size (6 participants) was used. 

Validity of the research instrument was 

ensured through the use of a well-designed 

questionnaire. Reliability was tested through 

Test-Retest reliability method.  

Data collection was done by the 

researcher, being assisted by two trained 

research assistants. Consenting process was 

voluntary with the recruited participants 

signing the consent forms. Each 

questionnaire had a unique identifier to 

allow for validation. After filling the 

questionnaire, the researcher reviewed each 

of the participants’ files for validation. 

Filled questionnaires were collected and 

checked for completeness and consistency 

by the Principal investigator. Inconsistent 

information was eliminated and unclear 

responses clarified from the respondents. 

Double entry of the same data was done to 

ensure accuracy. 

Approval was sought from Kenyatta 

National Hospital Ethical Review 

Committee. Permission was sought from the 

Hospital administration, authority from the 

Ward in charge and consent from mothers.  

Statistical analysis 

Data was exported to Statistical 

Package for the Social Sciences (SPSS) 

computer software, version 20. Univariate 

analysis was performed in order to obtain 

descriptive statistics. Proportions like 

percentages and rates and measures of 

central tendency like means modes and 

medians were determined during the 

analysis. Results were presented in 

frequency tables, pie charts and bar graphs. 

Scientific conclusions were then drawn 

from the findings. 

 

RESULTS 

Pattern and Prevalence of CAs 

A total of 315 neonates were admitted in 

NBU during the one-month study period. 61 

neonates were diagnosed with CAs, thus 

giving a prevalence of 19.4%.  

The commonest congenital anomaly was 

that of the MSS 38.5% (20/52), which was 

followed by the CNS 25% (13/52), Gastro-

intestinal system 21.2% (11/52) and CVS 

19.2% (10/52).  

 

Table 1: Distribution of Congenital Anomalies according to ICD 10 (n=52) 

International Disease Classification (ICD-10) N % 

ICD1 Congenital malformations of the nervous system 13 25.0 

ICD2 Congenital malformations of eye, ear, face and neck 1 1.9 

ICD3 Congenital malformations of the circulatory system 10 19.2 

ICD4 Congenital malformations of the respiratory system 2 3.8 

ICD5 Cleft lip and cleft palate 6 11.5 

ICD6 Other congenital malformations of the digestive system 11 21.2 

ICD7 Congenital malformations of genital organs 4 7.7 

ICD8 Congenital malformations of the urinary system 2 3.8 

ICD9 Congenital malformations and deformities of the musculoskeletal system 20 38.5 

ICD10 Other congenital malformations 7 13.5 

ICD11 Chromosomal abnormalities, not elsewhere classified 1 1.9 
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Among the infants with Musculoskeletal 

malformations, Congenital Talipes Equino-

Varus (CTEV) was the most common; with 

a prevalence of 6 (30%).  

 

Risk factors of CAs 

Maternal demographics showed that 46 

(88.4%) of the mothers had an age of 

between 16 and 35 years of age. The other 6 

(11.5%) were aged above 35 years. Mean 

maternal age was 26 years. All participants 

were of African race.  

 
Table 2: The correlation of age and race to Congenital 

Malformations 

 N % 

Age group 16 - 24 years 23 44.2 

25 - 35 years 23 44.2 

>35 6 11.5 

Race African 52 100.0 

Non-African 0 .0 

 

In regards to parity; 24 (46.2%) were 

Primigravidas, 28 (53.8%) were 

multigravidas while none was a grand 

multigravida. Mothers’ parity was not 

statistically significant in relation to 

occurrence of congenital anomalies.  

49 (94.2%) of the respondents were 

Christians, while 3 (5.8%) were Muslims. 

Regarding education, those with primary 

education were 18 (34.6%), secondary 

education were 19 (36.5%) and 14 (26.9%) 

of the respondents had tertiary education. 

Only 1 (1.9%) participant didn’t have any 

form of formal education. 

  

Figure 1: Distribution of respondents by Level of education 

Majority of the mothers; 32 (61.5%), were 

not working; 11 (21.2%) were employed 

and 9 (17.3%) were self-employed.  

 

Figure 2: Distribution of respondents by Employment 
 

Family history of congenital anomalies was 

forthcoming in 6 (11.5%) women while46 

(88.5%) had no family history of birth 

defects. In the present study, there was only 

one case of consanguinity, where the father 

of the child was a cousin to the mother. This 

malformed baby was born to Muslim 

parents.  

 
Table 3: Summary of the Family history and Maternal factors 

associated with CAs at birth. 

 n % 

Is there history of Congenital anomalies 

in your family? 

Yes 6 11.5 

No 46 88.5 

Is the father of your child a relative? Yes 1 1.9 

No 51 98.1 

List all drugs taken while pregnant Folic 

acid 

37 77.1 

Vitamin 

A 

0 .0 

Other 11 22.9 

Did you suffer any medical condition 

during pregnancy? 

Yes 14 26.9 

No 38 73.1 

 

Out of 52 respondents, 37 (77.1%) 

took folic acid and iron supplements during 

pregnancy. No participant reported having 

taken Vitamin A supplements. Exposure to 

drugs was noted in 11 (22.9%) mothers who 

delivered congenitally malformed babies. 

The offender drugs included antibiotics like 

Amoxicillin and Cefuroxime, Paracetamol, 

Mebendazole, Albendazole, Clotrimazole 

pessaries, Anti-retroviral drugs (ARVs), 

Anti-diabetics, Byofater and Multivitamins. 

Some mothers were not able to specify the 

drugs they took during pregnancy.  
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Fourteen (26.8%) respondents 

reported to have suffered a medical 

condition during pregnancy. Five (35.7%) 

had Hypertension and one (7.1%) had 

diabetes.  

Majority of the mothers, 48 (92.3%), did not 

report any drinking habits during pregnancy. 

None of the mothers who delivered a 

congenitally malformed baby was an active 

smoker during pregnancy.  

Forty nine (98%) of the participants 

received antenatal care whereas 2 (2%) were 

deprived of it. For those who had attended 

ANC, 2 (3.8%) had attended once, 4 (7.7%) 

twice, 16 (30.8%) had attended thrice, 13 

(25%) four times and 17 (32.7) more than 

four times.  

 
Table 4: Summary of maternal factors and occurrence of CAs 

at birth 

 N % 

Were you screened for congenital 

anomalies during pregnancy? 

Yes 29 55.8 

No 23 44.2 

Are there any industries close to 

where you live? 

Yes 4 7.7 

No 48 92.3 

Mode of delivery Caesarian 

section 

Vaginal 

delivery 

16 30.8 

36 69.2 

 

Antenatal Ultrasonography was done 

for 29 (55.8%) mothers as compared to 23 

(44.2%) who did not. For those who did the 

ultrasound, 27 (93.1%) of the congenital 

anomalies were not detected. Only 2 (6.9%) 

participants knew prenatally that her child 

had a congenital malformation. 
 

 
Figure 3: Distribution by Gender 

 

Most of the mothers, 48 (92.3%), 

didn’t live anywhere close to industries; 

only 4 (7.7%) did. Frequency of congenital 

anomalies was observed more with vaginal 

route born babies as compared to cesarean 

section route (69.2% vs 30.8%). Out of the 

52 neonates with congenital anomalies, 25 

(48.1%) were males and 27 (51.9%) were 

females. Male to female ratio was 1:1.1. 

Regarding weights of newborns; 26 

(51%) had <2.5kg weight, 25 (49%) had 

between 2.5 to 4kg and none was more than 

4kg weight. 

Concerning birth order; 24 (46.2%) were 1
st
 

born, 13 (25%) were 2
nd

 born, 13 (25%) 

were 3
rd

 born, while 2 (3.8%) were 4
th
 born. 

  

Figure 4: Distribution by Birth Order 
 

Twenty four (46.2%) were preterm 

babies (before 37 completed weeks), 28 

(53.8%) were term babies (37 completed 

weeks to 41 completed weeks) and none 

were post-dates babies (after 41 completed 

weeks). Mean weight of the babies was 

2.563kg. 

 

Figure 5: Distribution by Gestation 

51.90%
48.10%

Gender

Females

Males

0.00% 20.00% 40.00% 60.00%

1st 

2nd

3rd

4th

46.20%

25%

25%

3.80%

Birth Order

Birth Order

46.20%

53.80%

Gestation

Pre-term

Term



Ruth Wagathu et.al. Describing Congenital Anomalies among Newborns in Kenya: A Hospital Based Study 

 

                   International Journal of Health Sciences & Research (www.ijhsr.org)  113 

Vol.9; Issue: 4; April 2019 

Statistical analysis 
Table 5: Summary of risk factors and number of anomalies 

 Anomalies  

One anomaly More than one anomaly  

n % n % p-value 

Religion Christian 29 59.2 20 40.8 0.158 

Islam 3 100.0 0 .0 

Level of education Not attended school 1 100.0 0 .0 0.855 

Primary education 11 61.1 7 38.9 

Secondary education 11 57.9 8 42.1 

Tertiary education 9 64.3 5 35.7 

Employment  Working 9  45 11  55 0.063 

Not working 23  74 9  26 

Is there history of Congenital anomalies in your family? Yes 3 50.0 3 50.0 0.537 

No 29 63.0 17 37.0 

Is the father of your child a relative? Yes 1 100.0 0 .0 0.425 

No 31 60.8 20 39.2 

Did you suffer any medical condition during pregnancy? Yes 13 92.9 1 7.1 0.005 

No 19 50.0 19 50.0 

In comparing employment status and the number of anomalies; mothers who are working are 

at risk of multiple CAs though this is not statistically significant.  

 

DISCUSSION 

Pattern and Prevalence of CAs 

The prevalence of CAs recorded in 

this study is high compared to reports in 

other countries. At BSMMU Hospital in 

India, the prevalence was 3.68% (20), in 

Iran it was 1.87%. 
[22]

 In Europe: 3.24% in 

Glasgow city 
[8]

 and 3.4% in Sweden. 
[9]

  

In Africa, the prevalence of birth 

defects was lower in most countries. In 

Nigeria, it was 2.8% 
[12]

 and 2.5% in Egypt. 
[13]

 Uganda recorded a prevalence of 2% 
[16]

 

while in Tanzania, it was 29%. 
[15]

 

Previously, Kenya also recorded a lower 

prevalence: PMH had a prevalence of 

1.94% 
[17]

 and 2.8% in KNH. 
[18]

  

The high prevalence in this study 

may be explained by the study area; KNH is 

the largest teaching and referral hospital in 

East and Central Africa. Most neonates with 

CAs from Nairobi and beyond are referred 

to KNH, as this is the only public hospital 

with the capacity to conduct specific 

investigations and some surgical 

interventions. In addition, the classification 

used in the present study, (ICD10), may 

have resulted in a high prevalence, as it does 

not show the difference between minor and 

major defects. 

Defects of the MSS were the 

commonest in the present study, followed 

by CNS. Similar studies done in Kenya 

showed a similar trend; 
[17]

 and 
[18]

 

Musculoskeletal system anomalies were 

also were also leading in studies conducted 

in Uganda, 
[16]

 Egypt 
[13] 

and in Mexico. 
[25]

 

Some studies, however, recorded a higher 

incidence in CNS anomalies; Mwanza, 

Tanzania, 
[15]

 Zambia, 
[23] 

and cleft lip/cleft 

palate in Nigeria. 
[12]

 

Of the musculoskeletal system 

anomalies, Talipes was the commonest, 

followed by polydactyl and gastroschisis. 

This is comparable to a previous study in 

PMH, where Talipes (53.97%) and 

polydactyl (17.46%) were also leading. 
[17]

 

The difference in pattern and 

prevalence of CAs indicates that they vary 

over time and also with geographical 

location. This is in line with what Mashuda 
[15]

 had concluded in his study. 

Risk factors of CAs 

A majority of anomalous babies 

were born of mothers’ below 35 years. This 

is in agreement with Tennant, 
[32]

 who 

reported that younger maternal age is 

associated with nervous and abdominal wall 

anomalies. In contrast, Khanum 
[21]

 noted 

that being above 35 years of age is a risk 

factor of CAs; something that was also 

reported in Tanzania 
[46]

 and a study 

previously done in KNH. 
[18]

  

All the mothers interviewed were of 

African race. Blacks are reported to have a 

higher prevalence of rare genetic 

malformations. 
[31]

 KNH being in Kenya; 
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which is mainly populated by blacks, and a 

public hospital, other races were not 

expected to be observed.  

 Parity; majority were multigravidas. 

Mothers’ parity was not statistically 

significant in relation to occurrence of CAs. 

In South India, being a primigravida was 

identified as a risk factor 
[47]

 while in 

Eastern India, there was higher incidence of 

birth defects among the multiparous. 
[48]

 In 

another study, the birth defects were seen 

more frequently among mothers with a 

parity of four and above. 
[39]

 

Most of the respondents were 

Christians, followed by Muslims. This is 

fairly the normal trend in Kenya according 

to the East African Living Encyclopedia 

which stated that Christians contribute 70% 

of the population while Muslims are 

approximately 6%. 
[49]

 In India, religious 

pattern had no much effect on prevalence of 

congenital anomaly.
 [6]

 In Jammu, the 

anomalies were more common among the 

Muslims compared to Hindus. 
[39]

 

In Denmark, women whose 

attendance to school was <10 years had an 

almost three-fold higher chance of 

delivering an anomalous child, as compared 

with mothers who had received >4 years of 

tertiary education. 
[50]

 This is comparable 

with the present study since those with 

tertiary education were 26.9%. In UK, it 

was noted that a mother’s education to 

degree level was protective. 
[38]

  

In the present study, a vast majority 

of the mothers were not working. Low 

social economic status has been found to be 

an indirect determinant of birth defects. 

Constrained resources may lead to 

inaccessibility of sufficient and nutritious as 

well as limited access to healthcare and 

screening. 
[15]

 

A positive history in the family of 

congenital anomalies has been linked with a 

greater risk of siring other children with 

birth defects. 
[13]

 In the present study, only 

few of the respondents had a family history 

of birth defects. It is possible that there was 

under-reporting of family history of birth 

defects due to shame and stigma. As 

Dellicour 
[51]

 noted in his study, children 

with birth defects were neglected either 

because of deficient knowledge on where to 

seek help, or because these infants brought 

shame to the family, and so were hidden 

from the society. 

Only one malformed baby was a 

product of consanguineous marriage. 

Consanguineous marriages are not a 

common practice in Kenya, its mainly in 

North Africa, Middle, East and West of 

Asia. Studies done in these regions have 

reported a correlation between 

consanguinity and occurrence of CAs. 
[28,52,29]

  
Neural tube defects are the recorded 

to be the most preventable congenital 

anomalies. Particularly, the adequate intake 

of Folic acid (daily dose of 0.4mg) reduces 

the prevalence and re-occurrence of neural 

tube defects. 
[53]

 It is also known to reduce 

other defects like cardiovascular and renal 

system anomalies, cleft lips and limb 

reduction defects. 
[54]

 Majority of the 

mothers took folic acid and iron 

supplements during pregnancy. However, 

most of them reported to have started the 

intake in the second trimester. For normal 

brain and spinal cord development, it is 

crucial that the mother takes folic acid 

during the preconception period. 
[55]

 This 

low uptake of folic acid during the first 

trimester could explain the higher 

prevalence of neural tube defects noted. 

78.8% of mothers reported not 

taking any medications during pregnancy 

which is comparable to those in Dhaka 

(75.3%). 
[56]

 Several medications consumed 

in the present study overlap with those ones 

in Dhaka where in Dhaka: 2.6% reported of 

taking antibiotics and 2.2% took some kind 

of medication but could not specify which 

ones. In Lebanon, mothers’ consumption of 

drugs was associated with higher risk of 

birth defects. 
[57]

 

Several mothers reported to have 

suffered medical conditions. Hypertension 

was the most common. Chronic 

hypertension in pregnancy exposes the 

neonates to a significant risk of being born 
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with renal, cleft lip/cleft palate and limb 

birth defects. 
[58]

 Diabetes in pregnancy has 

been found to have toxic effects on the 

developing embryo, and the risk of birth 

defects is significantly increased. 
[59,40]

 

The findings indicated that alcohol 

consumption and maternal smoking (active 

smoking) were not associated with birth 

defects. Maternal smoking in the first three 

months of pregnancy has been found to 

have a positive correlation with cleft lip and 

cleft palate. 
[60]

 In contrast to other studies, 

there was a null association between alcohol 

intake during pregnancy and the risk of 

congenital anomalies when a meta-analysis 

was done. 
[61]

 Alcohol consumption and 

active cigarette smoking are not common 

practices among Kenya women, especially 

during pregnancy due to cultural norms. 

A significant majority of the 

participants had received antenatal care with 

only slightly less than a half attending clinic 

less than 4 times. The National Guidelines 

for Quality Obstetrics and Perinatal Care 

recommend at least 4 antenatal visits. In his 

study, Granado reported that no, 3 or less 

antenatal visits is associated with 

occurrence of birth defects. 
[62] 

In BSMMU 

research findings, 
[20]

 92% had sought 

antenatal care irregularly while 8% had had 

regular visits. Receiving antenatal care is an 

integral part of prenatal care. It is during 

those visits that mothers are taught on 

importance of adequate nutrition, avoiding 

teratogens and even infectious diseases in 

pregnancy. Iron and folate supplements are 

also distributed during these visits. 
[63]

 

Less than a third of the participants 

did an ultrasound during pregnancy. Even 

so, only 2 of these knew prenatally that their 

child had a birth defect. The diagnosis of a 

congenital malformation prenatally helps 

the mother and health care workers make 

informed decisions during pregnancy and 

appropriate management perinatally, like 

place of delivery and mode of delivery. This 

is assumed to have an improved outcome. 
[64]

  

Majority of the participants reported 

to not live near industries. Stingone 

concluded that there was some positive 

correlation between certain pollutants and 

birth defects. 
[33]

 Most of the participants in 

this study were referrals from outside 

Nairobi, and most industries are located in 

industrial area. 

More than two thirds of the 

anomalous neonates were born via the 

vaginal route. This is in contrast in Jammu 

where most babies were born via caesarian 

section. 
[39] 

The choice of delivery route 

must be based on fetal maturity, the 

presenting part and even the nature of the 

anomaly in question. Since most of the 

anomalies in the present study were not 

diagnosed prenatally, presence of congenital 

anomaly did not dictate the route of birth; 

other factors did.  

There were more malformed female than 

male neonates; however, the sex of the 

neonate was not significant. BSMMU had 

contrary outcome where males were more 

than the females.
 [20]

 A previous study in 

KNH also reported more anomalous male 

than female infants, although the difference 

was not statistically relevant. 
[18]

 

The relationship between low birth 

weight and an greater risk of birth defects is 

clearly documented. 
[57,2]

 The findings of 

this present study are in accordance with 

that.  

The prevalence of birth defects was 

decreasing with increasing birth order. At 

Sir T Hospital, similar findings were filed. 
[6]

 On the contrary, the occurrence of birth 

defects was higher in babies who had a birth 

order of ≥ 4. 
[21,46]

 

The prevalence of malformations 

was slightly higher in term babies as 

compared to preterm babies. Many studies 

have reported different findings: in Eastern 

India 
[48] 

and Egypt, the incidence of birth 

defects was significantly higher in preterm 

babies compared to term babies.  

 

CONCLUSION 

The prevalence of Congenital 

Anomalies (CAs) at NBU, KNH is 19.4%. 

This is a high prevalence compared to the 
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global prevalence of 3-7%. The commonest 

system involved was the MSS.  

CAs were more likely to be associated with 

younger maternal age, being of low socio-

economic class, vaginal delivery and the 

neonate being a first born.  
 

RECOMMENDATIONS  

The Ministry of Health should mobilize and 

allocate more resources in preventing, screening 

and prompt management of CAs.  

Through the Department of Preventive 

and Promotive health, the Ministry of Health 

should educate the public about birth defects. 

Preventable causes of congenital anomalies need 

to be taught; preconception care, use of folic acid, 

cessation of smoking and consumption of alcohol 

and consanguinity. Health education can be done 

through mass media like television, social media 

like Facebook and Twitter; and fliers. 

Ultrasounds for prenatal diagnosis of CA should 

be recommended for prevention, early intervention 

and even termination of the pregnancy where 

necessary.  

The ‘National guidelines for quality obstetric and 

perinatal care’ recommends at least 4 antenatal 

visits. The MOH should, through the antenatal 

clinics should encourage pregnant women to have 

regular antenatal visits. Ultrasounds for prenatal 

diagnosis of CA should be recommended for early 

intervention and even termination of the 

pregnancy where necessary.  
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