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Abstract 
Background: Undernutrition during pregnancy in the developing countries 
is a major public health problem due to its strong association with maternal 
and child morbidity and mortality. The available data on the extent and de-
terminants of under-nutrition among pregnant women in Kenya is scant. This 
main objective of the study is to establish the extent and determinants of un-
dernutrition in pregnant women attending a public hospital in Kenya. Me-
thods: A cross-sectional study was conducted among 162 randomly selected 
pregnant women who attended antenatal clinic at Pumwani Maternity Hos-
pital, a well-known public health facility in Nairobi. A semi-structured ques-
tionnaire was used to collect the data. Nutritional status of the pregnant moth-
ers was determined using mid-upper arm circumference measurement. He-
moglobin level was extracted from the maternal antenatal card to determine 
their anemic status. Descriptive and inferential analyses were done using 
SPSS Software (version 22.0). Frequencies and proportions were generated 
for categorical variables. While mean and standard deviation were computed 
for continuous variables. The chi-square test of independence was employed 
to establish the relationship between the independent variables and depen-
dent variable. Multivariable logistic regression analysis was used to identify 
the variables independently linked to maternal undernutrition. Results: The 
overall prevalence of undernutrition and anemia among the pregnant women 
was 27% and 39.7%, respectively. Multivariable logistic analysis showed that 
being single [AOR = 4.27; 95% CI = 2.21 - 8.32, P = 0.001], divorced/sepa- 
rated [AOR = 2.25; 95% CI = 1.13 - 4.87; P = 0.021], self-employed [AOR = 
4.27; 95% CI = 2.21 - 8.32; P = 0.022], illiterate [AOR = 4.31; 95% CI = 2.55 - 
8.20; P = 0.007), having short birth interval (<24 months) [AOR = 2.54; 95% 
CI = 1.43 - 5.53; P = 0.042] and being anemic [AOR = 2.7; 95% CI = 1.66 - 
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4.97; P = 0.037] were the variables significantly and independently associated 
with undernutrition among the pregnant women. Conclusions: Our findings 
show that the burden of undernutrition during pregnancy is still high in Kenya 
which requires urgent attention. Pregnant women who were never married, 
divorced/separated, self-employed, illiterate, and those with short birth in-
terval were at increased risk of undernutrition. Nutrition intervention target-
ing social determinants of maternal undernutrition may result in positive 
outcomes. This will significantly help achieve the SDGs by reducing maternal 
child mortality.  
 

Keywords 
Anemia, Determinants, Kenya, Prevalence, Pregnant Women,  
Undernutrition 

 

1. Introduction 

Maternal nutrition during pregnancy has a substantial effect on the mother’s 
health, pregnancy outcome, and overall maternal and child survival [1] [2] [3]. 
Undernutrition during pregnancy is a significant public health problem in de-
veloping countries [3] [4] [5]. Specifically, pregnant women in Sub-Saharan Africa 
(SSA) are disproportionately burdened with undernutrition [6] [7] [8]. A syste-
matic review of SSA reported a high prevalence (23.5%) of undernutrition in 
pregnant women [9]. In Kenya, despite the provision of free maternal care, the 
burden of undernutrition among pregnant women remains high at 19.3% [10]. 
Undernutrition during pregnancy in the low and middle-income countries 
(LMICs) contributes to 3.5 million maternal deaths [1] [3] [11].  

The risks for maternal undernutrition in developing countries are multifac-
torial. Maternal sociodemographic factors namely: age, marital status, level of 
education and income status are identified as major determinants of undernutri-
tion during pregnancy [12] [13]. Family size, birth space, and the number of 
meals per day are also recognized as important determinants of maternal under-
nutrition in developing countries [13] [14] [15]. Undernutrition is the leading 
cause of maternal mortality in developing countries [16] [17]. Malnourished pre- 
gnant women are at markedly increased risk of death due to complicated deli-
very, anemia, and bleeding [18] [19] [20]. Furthermore, maternal undernutrition 
is a significant risk for miscarriages, premature delivery, low birth weight, sever-
al congenital defects, and overall neonatal and child mortality [5] [21] [22] [23]. 
Additionally, studies have revealed that babies born of malnourished mothers 
are at increased risk of developing cardiovascular diseases (CVDs) later in their 
adult life [3] [24] [25]. 

Globally, a maternal mortality rate of 152 deaths per 100,000 live births was 
reported in 2020, of which 94% was from developing countries [26]. According 
to the WHO [27], the maternal mortality rate in SSA is extremely high, 533 per 
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100,000 live births. In Kenya, in 2017, the maternal mortality rate was 342 per 
100,000 live births [28]. The maternal mortality in the SSA is still unacceptably 
high, depicts lack or inadequate availability of maternal services in these coun-
tries. 

According to the Sustainable Development Goals, the global maternal mortal-
ity rate is to reduce to less than 70 per 100,000 live births between 2016 and 2030 
[29]. Furthermore, the WHO has planned to reduce maternal anemia by 50% by 
2025 [29]. This calls specifically for the SSA countries to develop and implement 
effective and sustainable interventions aiming at maternal mortality reduction. 
To achieve these goals, updated data regarding the extent and determinants of 
undernutrition during pregnancy is required, which is essential to prioritize and 
design targeted interventions to prevent maternal undernutrition and therefore 
reduce maternal death. However, in Kenya, the available data on the magnitude 
and contributing factors of undernutrition during pregnancy is limited. The study, 
therefore, sought to determine the magnitude and contributing factors of under-
nutrition during pregnancy among mothers attending a public hospital, in Nai-
robi, Kenya. 

2. Methods and Materials 
2.1. Study Setting 

This study was conducted at the antenatal clinic of Pumwani Maternity Hospital, 
a famous public health facility in Nairobi. It provides an affordable maternal 
services to the low-income people from the informal settlements of Nairobi 
(Eastleigh, Mathare, Muthurwa and Majengo). The hospital is the largest mater-
nity hospital in the SSA region. It offers a wide range of maternal-related outpa-
tient and inpatient services namely: emergency obstetric care, antenatal care, 
newborn unit, Prevention of Mother to Child Transmission (PMTCT) and com-
prehensive post-natal clinic services including family planning services. It con-
ducts normal and caesarean deliveries. Furthermore, it serves as a practical teach-
ing hospital for medical and nursing students.  

2.2. Study Design and Participants 

A health facility-based, cross-sectional study design was carried out from 21st 
February to 20th March 2021.The target population included all pregnant women 
who visited the antenatal clinic of Pumwani maternity hospital.  

2.3. Sample Size and Sampling Method Determination 

The Fisher’s formula (n = Z2pq/d2) was used to determine sample size by consi-
dering 95% CI. The proportion of malnutrition during pregnancy was taken 
from the study carried out by Mustafa et al. 2012 at 9%. Therefore n = (1.96)2 
(0.09) (1 − 0.09)/(0.05) (0.05) = (1.96)2 (0.09) (0.91)/(0.0025) = 126 women. A 
systematic random sampling method was used to select the study participants. 
According to the hospital records, around 800 pregnant women attend the an-
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tenatal clinic (ANC) in one month. Thus, a sampling interval of 6 was deter-
mined to select study participants. Therefore, every 6th pregnant women attend-
ing the ANC of the hospital was selected until the desired sample size was 
achieved. 

2.4. Data Collection Tools and Procedures 

A semi-structured questionnaire was used to collect data. Participants’ socio-de- 
mographics, medical history, obstetric history, ANC visits and iron-folic sup-
plementation, dietary practice and anthropometric measurements (MUAC) were 
obtained. Nutritional status of the pregnant mothers was determined using mid- 
upper arm circumference (MUAC) measurement. MUAC is the ideal anthro-
pometric parameter to determine nutritional status during pregnancy [15]. The 
measurement was taken by putting a tape measure at the midpoint between the 
tip of the elbow of the left arm and the tip of the shoulder.  

In this study, MUAC < 23 cm was considered as acute malnutrition [7] [30]. 
Hemoglobin level was extracted from the maternal antenatal card and anemia 
was defined as hemoglobin level of less than 11 g/dl [31]. Recommended meal 
frequency during pregnancy was considered when the mother take an additional 
meal (>3 meals per day) because of the current pregnancy [32]. 

2.5. Validity and Reliability of the Study Tool 

The validity of the tools in terms of content was revised by experts in the field of 
nutrition and their recommendations were included in the questionnaire. To 
measure the reliability of the questionnaire, a test-re-test technique was carried 
out after two weeks. The Cohen’s kappa coefficient was calculated to determine 
the degree of agreement between the two results. The repeated questions pro-
duced a 0.81 kappa value which was considered reliable. Furthermore a pilot 
study was carried out on 5% (n = 8) of the sample size to assess the clarity and 
objectivity of the tools. 

2.6. Ethical Considerations 

The study was ethically and scientifically reviewed and approved by the Univer-
sity of Nairobi/Kenyatta National Hospital, Ethics and Research Committee (Ap-
proval No. UP706/12/2020). Further permission to collect the data was granted 
from the hospital administration. Verbal and written consent was obtained from 
all the study participants.  

2.7. Data Analyses 

Data was analyzed using Statistical Package for Social Scientists (SPSS) Software 
(version 22.0). Frequencies and proportions were generated for categorical data. 
To establish the relationship between the independent and dependent variables, 
the chi-square test of independence was employed. Multivariable logistic regres-
sion analysis was employed to identify the factors independently associated with 
maternal under-nutrition. P-value of less than 0.05 was considered statistically 
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significant. 

3. Results of the Study 
3.1. Socio-Demographic and Obstetric Characteristics of the Study  

Population 

Table 1 presents the socio-demographic and obstetric information of the study 
participants. The study involved 126 pregnant women who attended antenatal 
clinic at a public hospital in Nairobi, Kenya. Majority of the mothers were mar-
ried (64.3%) with mean age of 26.39 ± 7.63 (Mean ± SD) years. A higher propor-
tion were belonged to Protestants (37.3%), possessed secondary level of educa-
tion (43.7%) and self-employed (43.7%). The mean age at first pregnancy was 
21.26 (±4.78). Approximately one-third (35.7%) of them had one child and half, 
(50%) were in their third trimester of pregnancy. Approximately, one-fifth (19%) 
had less than the recommended 24 months birth intervals. 

3.2. Maternal Health Profile during Pregnancy 

Most of the pregnant mothers reported they did not have any illness during the 
current pregnancy. A small proportion, 7.9% and 10.3% reported that they had 
history of aborting and preterm birth, respectively. History of bleeding and uri-
nary tract infection during the current pregnancy was reported by 6.3% and 
7.9%, respectively. Of the pregnant women, 13.5% were HIV positive. Further-
more, approximately one-third (31%), reported having illnesses during the cur-
rent pregnancy, of which a higher proportion were suffered from High blood 
pressure (28.2%) and anemia (20.5%) (Table 2). 

3.3. Nutritional Profiles of the Pregnant Mothers 

Most, 73% and 60.3% of the pregnant mothers had normal mid upper arm cir-
cumference (MUAC) and hemoglobin level, respectively. While, 27% of the preg-
nant women were undernourished (MUAC < 23 cm), and 39.7% were anemic 
(hemoglobin level < 11 g/dl) (Figure 1). 
 

 
Figure 1. Nutritional and anemic status of the pregnant women (%). 
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Table 1. Socio-demographic and obstetric characteristics of the study population. 

Characteristic Frequency Percent 

Age in years (Mean ± SD) 26.39 7.63 

Marital Status 
  

Married 81 64.3 

Single 42 33.3 

Divorced/Separated 3 2.4 

Total 126 100.0 

Religion   

Protestants 47 37.3 

Catholics 37 29.4 

Muslims 42 33.3 

Total 126 100.0 

Education   

None-Primary 48 38.1 

Secondary 55 43.7 

Tertiary 23 18.3 

Total 126 100.0 

Occupation   

Government employee 38 30.2 

Self-employed 55 43.7 

Unemployed 33 26.2 

Total 126 100.0 

Residence   

Nairobi 126 100.0 

Age at first pregnancy 
(mean ± SD in years) 

21.26 4.78 

Number of live children   

None 40 31.7 

One 45 35.7 

2 - 3 28 22.2 

Above 3 13 10.3 

Total 126 100.0 

Birth interval   

<24 months 24 19.0 

≥24 months 62 49.2 
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Continued 

First pregnancy 40 31.7 

Total 126 100.0 

126 100.0  

First Trimester 13 10.3 

Second Trimester 50 39.7 

Third Trimester 63 50.0 

Total 126 100.0 

 
Table 2. Maternal health profiles during pregnancy. 

Characteristic Frequency Percent 

History of abortion   

No 116 92.1 

Yes 10 7.9 

Total 126 100.0 

History of preterm birth   

No 113 89.7 

Yes 13 10.3 

Total 126 100.0 

History of bleeding during the current pregnancy   

No 118 93.7 

Yes 8 6.3 

Total 126 100.0 

History of UTI during the current pregnancy   

No 116 92.1 

Yes 10 7.9 

Total 126 100.0 

HIV status   

Seronegative 109 86.5 

Seropositive 17 13.5 

Total 126 100.0 

Any other illness during the current pregnancy   

No 87 69.0 

Yes 39 31.0 

Total 126 100.0 
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Continued 

If yes to the above, which one (n = 39)   

High blood pressure 11 28.2 

Anaemia 8 20.5 

Oligohydramnios 6 15.4 

Placenta abruption 6 15.4 

Polyhydramnios 6 15.4 

Malaria 2 5.1 

Total 39 100.0 

UTI: Urinary Tract Infection. 

3.4. Determinants of Undernutrition Using Unadjusted and  
Adjusted Logistic Regression Model 

In a bivariate analysis, maternal age, marital status, occupation, level of educa-
tion, gestational age, birth interval and anemic status were substantially linked to 
nutritional status among the pregnant women. After subjecting all these va-
riables into multivariate analysis, marital status, occupation, level of education, 
birth interval and anemic status remained as independent predictors of under-
nutrition during pregnancy. 

Single [AOR = 4.27; 95% CI = 2.21 - 8.32, P = 0.001] and divorced/separated 
[AOR = 2.25; 95% CI = 1.13 - 4.87; P = 0.021] pregnant women were 4 and 2 
times more likely to suffer from undernutrition compared to married mothers. 
Self-employed pregnant women were about 4-fold [AOR = 4.27; 95% CI = 2.21 - 
8.32; P = 0.022] at increased risk of undernutrition relative to government em-
ployed respondents. The odds of undernutrition was approximately 5 times 
[AOR = 4.31; 95% CI = 2.55 - 8.20; P = 0.007) higher among illiterate pregnant 
women as compared to those who attained tertiary level of education. Pregnant 
women who had short birth interval (<24 months) were at increased risk of un-
dernutrition [AOR = 2.54; 95% CI = 1.43 - 5.53; P = 0.042] relative to those who 
had the recommended birth interval of ≥24 months. Pregnant women who had 
anemia were about 3-fold [AOR = 2.7; 95% CI = 1.66 - 4.97; P = 0.037] increased 
risk of undernutrition relative to non-anemic mothers (Table 3). 

4. Discussion 

The study aimed to establish the magnitude and determinants of maternal un-
dernutrition in Nairobi, Kenya. Our findings showed that approximately one in 
four women was undernutrition and slightly above one-third (39.7%) were 
anemic. Despite several nutrition intervention programs that have been put in 
place such as the Kenya Nutrition Action Plan (2018-2022), Kenya vision 2030, 
and the Agriculture Sector Development Strategy 2010-2020 [33], the magnitude 
of maternal undernutrition in the current study is still of serious public health  
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Table 3. Factors associated with undernutrition using unadjusted and adjusted logistic regression (n, %). 

Variables Under-nourished well-nourished COR (95% CI) p-value AOR (95% CI) p-value 

Age in years       

Below 20 12 (38.7) 19 (61.3) 2.12 (1.12 - 4.75) 0.043 1.81 (0.24 - 3.76) 0.064 

20 - 30 17 (26.6) 47 (73.4) 1.29 (0.94 - 3.16) 0.058 1.01 (0.67 - 2.82) 0.072 

Above 30 5 (16.1) 26 (83.9) Reference  Reference  

Religion       

Protestants 13 (27.7) 34 (72.3) 1.04 (0.45 - 2.48) 0.106   

Catholics 14 (37.8) 23 (62.2) 1.22 (0.56 - 1.95) 0.086   

Muslims 7 (16.7) 35 (83.3) Reference    

Marital status       

Single 20 (47.6) 22 (52.4) 3.34 (1.98 - 7.65) 0.002 4.27 (2.21 - 8.32) 0.001 

Divorced/separated 1 (33.3) 2 (66.7) 2.41 (1.21 - 5.14) 0.023 2.25 (1.13 - 4.87) 0.021 

Married 13 (16.0) 68 (84.0) Reference  Reference  

Occupation       

Self-employed 22 (40.0) 33 (60.0) 4. 29 (1.98 - 7.65) 0.012 4.27 (2.21 - 8.32) 0.022 

Unemployed 9 (27.3) 24 (72.7) 2.41 (1.21 - 5.14) 0.041 2.25 (1.13 - 4.87) 0.061 

Got employee 3 (7.9) 35 (92.1) Reference  Reference  

Education       

None-primary 19 (39.6) 29 (60.4) 3.97 (1.67 - 6.74) 0.025 5.31 (2.55 - 8.20) 0.007 

Secondary 12 (21.8) 43 (78.2) 1.41 (0.65 - 2.94) 0.081 1.25 (0.58 - 2.79) 0.091 

Tertiary 3 (13.0) 20 (87.0) Reference  Reference  

Trimester       

Third Trimester 24 (38.1%) 39 (61.9) 2.68 (1.08 - 6.54) 0.037 2.05 (0.71 - 4.96) 0.057 

Second Trimester 8 (16.0) 42 (84.0) 1.02 (0.41 - 2.19) 0.876 1.01 (0.38 - 1.92) 0.905 

First Trimester 2 (15.4) 11 (84.6) Reference  Reference  

Birth interval       

Firs pregnancy 11 (27.5) 29 (72.5) 1.52 (0.86 - 2.47) 0.062 1.32 (0.66 - 2.27) 0.077 

<24 months 12 (50.0) 12 (50.0) 2.88 (1.66 -  6.12) 0.026 2.54 (1.43 - 5.53) 0.042 

≥24 months 11 (17.7) 51 (82.3) Reference  Reference  

HIV status       

Seropositive 7 (41.2) 10 (58.8) 1.37 (0.72 - 2.71) 0.081   

Seronegative 27 (24.8) 82 (75.2) Reference    

History of bleeding       

Yes 2 (25.0) 6 (75.0) 1.02 (0.41 - 2.19) 0.876   

No 32 (27.1) 86 (72.9) Reference    
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Continued 

History of UTI       

Yes 2 (20.0) 8 (80.0) 0.73 (0.44 - 1.59) 0.209   

No 32 (27.6) 84 (72.4) Reference    

Anemia       

Yes 20 (40.0) 30 (60.0) 3.12 (1.86 - 5.28) 0.021 2.7 (1.66 - 4.97) 0.037 

No 14 (18.4) 62 (81.6) Reference    

Number of meals per day       

<3 19 (48.7) 20 (51.3) 0.78 (0.39 - 1.42) 0.129   

≥3 57 (65.5) 30 (34.5) Reference    

 
concern. The findings further showed that pregnant women who were single, il-
literate, self-employed, anemic, and those who had short birth intervals (<24 
months) were significantly at increased risk of undernutrition. Nutrition inter-
vention focusing on specific social determinants of health in pregnant mothers is 
urgently required to tackle the burden of maternal undernutrition in Kenya. 

The current study found a 27% prevalence of maternal undernutrition, which 
is higher than previous reports in Kenya at 19.3% [10] and in the Sub-Saharan 
Africa region at 23.5% [9]. It is similar to a Ghanaian finding of 28.8% [34]. 
However, it is much lower than several findings in Ethiopian at 38% [35], 41.2% 
[36], 43.1% [37], and 52.9% [38] using the same criteria (MUAC < 23 cm). It is 
also lower than Bangladesh’s report at 32% [39]. Differences in socioeconomic 
status, culture, ethnicity, geographical location, and sample population might be 
attributed to the difference in the prevalence of maternal undernutrition. 

Our findings indicate that pregnant women who had never married were more 
likely to be undernourished relative to those who were currently married. Simi-
lar findings were reported in Ethiopia [40] [41], Tanzania [42], and Bangladesh 
[43]. Relative to married women, single mothers are more likely to suffer from 
food insecurity and lack of adequate psychosocial support system during preg-
nancy, which might negatively affect their nutritional status [44]. Hence, nu-
trition intervention targeting single women is highly recommended. In the cur-
rent study, undernutrition was significantly more prevalent among illiterate 
pregnant women relative to those who attained a higher level of education. Con-
sistent findings have been reported in Kenya [45] and Ethiopia [40] [41] [46] 
[47]. The likely explanation for this association is that illiterate women are less 
likely to be knowledgeable regarding the importance of nutrition during preg-
nancy, which may influence their nutritional status [48]. Additionally, illiterate 
women are more likely to suffer from food insecurity and are unable to take a 
balanced diet [49]. Furthermore, women with a low level of education are more 
likely to have short birth intervals, a major risk factor for maternal undernutri-
tion [50] [51]. Self-employed pregnant women were more likely to be malnou-
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rished as compared to government-employed mothers, in line with other pre-
vious reports [52] [53].  

In the current study, pregnant women who had short birth intervals (<24 
months) were at higher risk of undernutrition relative to those who had the WHO 
recommended intervals of ≥24 months [54]. This finding is consistent with a 
study carried out in Bangladesh [55]. This can be explained by the fact that short 
birth interval may deplete micronutrient reserves and increases the risk of un-
dernutrition [50] [51]. Furthermore, the current study found a 39.7% prevalence 
of anemia, which is higher than Ethiopian finding of 32.8% [47]. Anemia during 
pregnancy is considered a severe public health problem if the prevalence is ≥40% 
[31]. In the current study, undernutrition was significantly more common among 
anemic women compared to non-anemic women. This is in line with several re-
ports in Kenya [56], Ethiopia [47] [57] [58], and Sudan [59]. Anemic pregnant 
women suffer from micronutrients and are therefore more likely to be malnou-
rished [60] [61]. 

Limitations of the Study 

Firstly, being as a cross-sectional design, it may not establish the cause-effect re-
lationship. Secondly, this study was conducted in one hospital which is located 
in the capital city of Kenya, Nairobi, therefore, generalizability to other rural 
hospitals in the country may not be possible.  

5. Conclusion 

A significant number of pregnant mothers are suffering from undernutrition asso-
ciated with the social determinants of health. The magnitude of maternal un-
dernutrition and anemia is still a serious public health concern. The single, self- 
employed, those with a low level of education and those who had short birth in-
tervals are disproportionately burdened with undernutrition. These findings un-
derscore the need to implement targeted interventions focusing on the social de-
terminant of health to significantly decrease the burden of undernutrition among 
pregnant women. This requires a multi-sectoral collaboration between the com-
munity, government, and non-governmental sectors to improve nutritional sta-
tus during pregnancy. 

Acknowledgements 

The authors would like to thank to all the participants of the study. We also thank 
the administration and staff of Pumwani Maternity hospital for their support dur-
ing data collection. 

Authors’ Contribution 

Tekeste and Margaret were involved in proposal writing. Margaret collected the 
data. Tekeste carried out data analysis and interpreted the results. Tekeste drafted 
the paper and Weldemichael critically reviewed it. 

https://doi.org/10.4236/ojog.2022.126048


O. T. Okube et al. 
 

 

DOI: 10.4236/ojog.2022.126048 552 Open Journal of Obstetrics and Gynecology 
 

Availability of Data and Materials 

The dataset analyzed for the current study is available from the corresponding 
author on a reasonable request. 

Ethics Approval and Consent to Participate 

The study was ethically and scientifically reviewed and approved by the Univer-
sity of Nairobi/Kenyatta National Hospital, Ethics and Research Committee (Ap-
proval No. UP706/12/2020). Further permission to collect the data was granted 
from the hospital administration. Verbal and written consent was obtained from 
all the study participants.  

Conflicts of Interest 

The authors declare that they have no any competing interests. 

References 
[1] Federal Democratic Republic of Ethiopia (2016) National Nutrition Program 2016- 

2020. Federal Democratic Republic of Ethiopia, Addis Ababa. 

[2] Kramer, C.V. and Allen, S. (2015) Malnutrition in Developing Countries. Paedia-
trics and Child Health, 25, 422-427. https://doi.org/10.1016/j.paed.2015.04.002 

[3] Black, R.E., Victora, C.G., Walker, S.P., Bhutta, Z.A., Christian, P., de Onis, M., Ez-
zati, M., Grantham-McGregor, S., Katz, J., Martorell, R., et al. (2013) Maternal and 
Child Undernutrition and Overweight in Low-Income and Middle-Income Coun-
tries. Lancet, 382, 427-451. https://doi.org/10.1016/S0140-6736(13)60937-X 

[4] Castrogiovanni, P. and Imbesi, R. (2017) The Role of Malnutrition during Preg-
nancy and Its Effects on Brain and Skeletal Muscle Postnatal Development. Journal 
of Functional Morphology and Kinesiology, 2, 30.  
https://doi.org/10.3390/jfmk2030030 

[5] Salem, S., Eshra, D. and Saleem, N. (2016) Effect of Malnutrition during Pregnancy 
on Pregnancy Outcomes. Journal of Nursing & Care, 5, 10.  

[6] Branca, F., Grummer-Strawn, L., Borghi, E., Blössner, Md. and Onis, Md. (2015) 
Extension of the WHO Maternal, Infant and Young Child Nutrition Targets to 2030. 
SCN News, 41, 55-58. 

[7] Tang, A.M., Chung, M., Dong, K., Terrin, N., Edmonds, A., Assefa, N., et al. (2016) 
Determining a Global Mid-Upper Arm Circumference Cutoff to Assess Malnutri-
tion in Pregnant Women. FHI.  

[8] Uthman, O. and Aremu, O. (2008) Malnutrition among Women in Sub-Saharan 
Africa: Rural-Urban Disparity. Rural and Remote Health, 8, 931.  
https://doi.org/10.22605/RRH931 

[9] Desyibelew, H.D. and Dadi, A.F. (2019) Burden and Determinants of Malnutrition 
among Pregnant Women in Africa: A Systematic Review and Meta-Analysis. PLoS 
ONE, 14, e0221712. https://doi.org/10.1371/journal.pone.0221712 

[10] Kiboi, W., Kimiywe, J. and Chege, P. (2016) Dietary Diversity, Nutrient Intake and 
Nutritional Status among Pregnant Women in Laikipia County, Kenya. Interna-
tional Journal of Health Sciences and Research, 6, 378-385. 

[11] Loudyi, F.M., Kassouati, J., Kabiri, M., Chahid, N., Kharbach, A., Aguenaou, H., et 
al. (2016) Vitamin D Status in Moroccan Pregnant Women and Newborns: Reports 

https://doi.org/10.4236/ojog.2022.126048
https://doi.org/10.1016/j.paed.2015.04.002
https://doi.org/10.1016/S0140-6736(13)60937-X
https://doi.org/10.3390/jfmk2030030
https://doi.org/10.22605/RRH931
https://doi.org/10.1371/journal.pone.0221712


O. T. Okube et al. 
 

 

DOI: 10.4236/ojog.2022.126048 553 Open Journal of Obstetrics and Gynecology 
 

of 102 Cases. The Pan African Medical Journal, 24, 170.  
https://doi.org/10.11604/pamj.2016.24.170.4782 

[12] Ayensu, J., Annan, R., Lutterodt, H., Edusei, A. and Peng, L.S. (2020) Prevalence of 
Anemia and Low Intake of Dietary Nutrients in Pregnant Women Living in Rural 
and Urban Areas in the Ashanti Region of Ghana. PLOS ONE, 15, e0226026.  
https://doi.org/10.1371/journal.pone.0226026 

[13] Abdullah, Zhou, D., Shah, T., Ali, S., Ahmad, W., Din, I.U. and Ilyas, A. (2019) 
Factors Affecting Household Food Security in the Rural Northern Hinterland of 
Pakistan. Journal of the Saudi Society of Agricultural Sciences, 18, 201-210.  
https://doi.org/10.1016/j.jssas.2017.05.003 

[14] Abasizadeh, S., Zeinab, H. and Deres, F. (2016) Prevalence of Malnutrition during 
Pregnancy and Associated Factors in Women of Ardal County in 2012-2013. Inter-
national Journal of Epidemiologic Research, 3, 19-25. 

[15] Ververs, M.-T., Antierens, A., Sackl, A., Staderini, N. and Captier, V. (2013) Which 
Anthropometric Indicators Identify a Pregnant Woman as Acutely Malnourished 
and Predict Adverse Birth Outcomes in the Humanitarian Context? PLoS Currents, 
7, 5. https://doi.org/10.1371/currents.dis.54a8b618c1bc031ea140e3f2934599c8 

[16] Salem, Z., Ebrahimi, F., Aminzadeh, F. and Asadolahi, Z. (2017) The Prevalence of 
Malnutrition and Its Association with Pregnancy Outcome among Pregnant Women 
in Rafsanjan, Iran, in 2016. Journal of Occupational Health and Epidemiology, 6, 
106-113. https://doi.org/10.29252/johe.6.2.106 

[17] Bailey, R.L., West Jr., K.P. and Black, R.E. (2015) The Epidemiology of Global Mi-
cronutrient Deficiencies. Annals of Nutrition and Metabolism, 66, 22-33.  
https://doi.org/10.1159/000371618 

[18] World Health Organization (2017) Maternal Mortality in Sub-Saharan Africa. World 
Health Organization, Geneva. 

[19] World Health Organization (2014) Progress & Impact Series. The Contribution of 
Malaria Control to Maternal and Newborn Health. World Health Organization, 
Geneva. 

[20] Martorell, R. and Zongrone, A. (2012) Intergenerational Influences on Child Growth 
and Undernutrition. Paediatric and Perinatal Epidemiology, 26, 302-314.  
https://doi.org/10.1111/j.1365-3016.2012.01298.x 

[21] Cates, J.E., Unger, H.W., Briand, V., Fievet, N., Valea, I., Tinto, H., et al. (2017) Mala-
ria, Malnutrition, and Birthweight: A Meta-Analysis Using Individual Participant 
Data. PLoS Medicine, 14, e1002373. https://doi.org/10.1371/journal.pmed.1002373 

[22] Ju, A.C., Heyman, M.B., Garber, A.K. and Wojcicki, J.M. (2018) Maternal Obesity 
and Risk of Preterm Birth and Low Birthweight in Hawaii PRAMS, 2000-2011. Ma-
ternal and Child Health Journal, 22, 893-902.  
https://doi.org/10.1007/s10995-018-2464-7 

[23] Prentice, A.M., Ward, K.A., Goldberg, G.R., Jarjou, L.M., Moore, S.E., Fulford, A.J. 
and Prentice, A. (2013) Critical Windows for Nutritional Interventions against Stunt-
ing. The American Journal of Clinical Nutrition, 97, 911-918.  
https://doi.org/10.3945/ajcn.112.052332 

[24] Meija, L. and Rezeberga, D. (2017) Proper Maternal Nutrition during Pregnancy 
Planning and Pregnancy: A Healthy Start in Life. Recommendations for Health 
Care Specialists.  

[25] Urooj, A., Rao, K. and Sesikeran, B. (2018) Maternal Malnutrition in Low-Income 
and Middle-Income Countries: A Closer Look at the Indian Scenario. EC Paedia-
trics, 7, 295-311. 

https://doi.org/10.4236/ojog.2022.126048
https://doi.org/10.11604/pamj.2016.24.170.4782
https://doi.org/10.1371/journal.pone.0226026
https://doi.org/10.1016/j.jssas.2017.05.003
https://doi.org/10.1371/currents.dis.54a8b618c1bc031ea140e3f2934599c8
https://doi.org/10.29252/johe.6.2.106
https://doi.org/10.1159/000371618
https://doi.org/10.1111/j.1365-3016.2012.01298.x
https://doi.org/10.1371/journal.pmed.1002373
https://doi.org/10.1007/s10995-018-2464-7
https://doi.org/10.3945/ajcn.112.052332


O. T. Okube et al. 
 

 

DOI: 10.4236/ojog.2022.126048 554 Open Journal of Obstetrics and Gynecology 
 

[26] World Health Organization (2019) Trends in Maternal Mortality: 2000 to 2017: Es-
timates by WHO, UNICEF, UNFPA, World Bank Group and the United Nations 
Population Division. World Health Organization, Geneva. 

[27] World Health Organization (2019) Maternal Mortality in Sub-Saharan Africa, 2019. 
World Health Organization, Geneva. 

[28] Kenya Maternal Mortality Rate 2000-2022.  
https://www.macrotrends.net/countries/KEN/kenya/maternal-mortality-rate  

[29] World Health Organization (2020) Child Malnutrition: WHO.  
https://www.who.int/news-room/fact-sheets/detail/malnutrition  

[30] Sultana, T., Karim, M.N., Ahmed, T. and Hossain, M.I. (2015) Assessment of Under 
Nutrition of Bangladeshi Adults Using Anthropometry: Can Body Mass Index Be 
Replaced by Mid-Upper-Arm-Circumference? PLoS ONE, 10, e0121456.  
https://doi.org/10.1371/journal.pone.0121456 

[31] McLean, E., Cogswell, M., Egli, I., Wojdyla, D. and Benoist, B.D. (2008) Worldwide 
Prevalence of Anaemia, WHO Vitamin and Mineral Nutrition Information System, 
1993-2005. Public Health Nutrition, 12, 444-454.  
https://doi.org/10.1017/S1368980008002401 

[32] Institute of Medicine (1990) Nutrition during Pregnancy. Part 1: Weight Gain and 
Part II: Nutrient Supplements. In: Committee on Nutritional Status during Preg-
nancy and Lactation. Food and Nutrition Board: National Academy Press, Wash-
ington, DC. 

[33] Ombalo, D. (2010) Food Security Policies and Policy Formulation Process in the 
Ministry of Agriculture. In: Food Advocacy Capacity Strengthening Workshop, 
Desmond Tutu Training Centre, Nairobi, 24 November 2010. 

[34] Saaka, M., Oladele, J., Larbi, A. and Hoeschle-Zeledon, I. (2017) Dietary Diversity Is 
Not Associated with Haematological Status of Pregnant Women Resident in Rural 
Areas of Northern Ghana. Journal of Nutrition and Metabolism, 2017, Article ID: 
8497892. https://doi.org/10.1155/2017/8497892 

[35] Abera, S.F., Kantelhardt, E.J., Bezabih, A.M., Tsadik, M., et al. (2020) What Factors 
Are Associated with Maternal Undernutrition in Eastern Zone of Tigray, Ethiopia? 
Evidence for Nutritional Well-Being of Lactating Mothers. BMC Public Health, 20, 
Article No. 1214 https://doi.org/10.1186/s12889-020-09313-0 

[36] Zewdie, S., Fage, S.G., Tura, A.K. and Weldegebreal, F. (2021) Undernutrition among 
Pregnant Women in Rural Communities in Southern Ethiopia. International Jour-
nal of Women’s Health, 13, 73-79. https://doi.org/10.2147/IJWH.S285132 

[37] Gelebo, D.G., Gebremichael, M.A., Asale, G.A. and Berbada, D.A. (2021) Prevalence 
of Undernutrition and Its Associated Factors among Pregnant Women in Konso 
District, Southern Ethiopia: A Community-Based Cross-Sectional Study. BMC Nu-
trition, 7, Article No. 32. https://doi.org/10.1186/s40795-021-00437-z 

[38] Motbainor, A., Worku, A. and Kumie, A. (2017) Household Food Insecurity Is As-
sociated with Both Body Mass Index and Middle Upper-Arm Circumference of 
Mothers in Northwest Ethiopia: A Comparative Study. International Journal of 
Women’s Health, 9, 379-389. https://doi.org/10.2147/IJWH.S130870 

[39] Hossain, B., Sarwar, T., Reja, S. and Akter, M.N. (2013) Nutritional Status of Preg-
nant Women in Selected Rural and Urban Area of Bangladesh. Journal of Nutrition 
& Food Sciences, 3, Article ID: 1000219.  

[40] Dadi, A.F. and Desyibelew, H.D. (2019) Undernutrition and Its Associated Factors 
among Pregnant Mothers in Gondar Town, Northwest Ethiopia. PLOS ONE, 14, 
e0215305. https://doi.org/10.1371/journal.pone.0215305 

https://doi.org/10.4236/ojog.2022.126048
https://www.macrotrends.net/countries/KEN/kenya/maternal-mortality-rate
https://www.who.int/news-room/fact-sheets/detail/malnutrition
https://doi.org/10.1371/journal.pone.0121456
https://doi.org/10.1017/S1368980008002401
https://doi.org/10.1155/2017/8497892
https://doi.org/10.1186/s12889-020-09313-0
https://doi.org/10.2147/IJWH.S285132
https://doi.org/10.1186/s40795-021-00437-z
https://doi.org/10.2147/IJWH.S130870
https://doi.org/10.1371/journal.pone.0215305


O. T. Okube et al. 
 

 

DOI: 10.4236/ojog.2022.126048 555 Open Journal of Obstetrics and Gynecology 
 

[41] Gebre, B., Biadgilign, S., Taddese, Z., Legesse, T. and Letebo, M. (2018) Determi-
nants of Malnutrition among Pregnant and Lactating Women under Humanitarian 
Setting in Ethiopia. BMC Nutrition, 4, Article No. 11.  
https://doi.org/10.1186/s40795-018-0222-2 

[42] Mtumwa, A.H., Paul, E. and Vuaii, S.A.H. (2016) Determinants of Undernutrition 
among Women of Reproductive Age in Tanzania Mainland. South African Journal 
of Clinical Nutrition, 29, 75-81. https://doi.org/10.1080/16070658.2016.1216509 

[43] Kamal Jr., M. and Aynul, I. (2010) Socio-Economic Correlates of Malnutrition 
among Married Women in Bangladesh. Malaysian Journal of Nutrition, 16, 349-359. 

[44] Ahmed, T., Hossain, M. and Sanin, K.I. (2012) Global Burden of Maternal and Child 
Undernutrition and Micronutrient Deficiencies. Annals of Nutrition and Metabol-
ism, 61, 8-17. https://doi.org/10.1159/000345165 

[45] Abuya, B.A., Ciera, J. and Kimani-Murage, E. (2012) Effect of Mother’s Education 
on Child’s Nutritional Status in the Slums of Nairobi. BMC Pediatrics, 12, Article 
No. 80. https://doi.org/10.1186/1471-2431-12-80 

[46] Workicho, A., Belachew, T., Ghosh, S., Kershaw, M., et al. (2019) Burden and De-
terminants of Undernutrition among Young Pregnant Women in Ethiopia. Mater-
nal & Child Nutrition, 15, e12751. https://doi.org/10.1111/mcn.12751 

[47] Kumera, G., Gedle, D., Alebel, A., et al. (2018) Undernutrition and Its Association 
with Socio-Demographic, Anemia and Intestinal Parasitic Infection among Preg-
nant Women Attending Antenatal Care at the University of Gondar Hospital, North-
west Ethiopia. Maternal Health, Neonatology and Perinatology, 4, Article No. 18.  
https://doi.org/10.1186/s40748-018-0087-z 

[48] Begum, S. and Sen, B. (2009) Maternal Health, Child Well-Being and Chronic Po-
verty: Does Women’s Agency Matter? In: The Bangladesh Development Studies, 
69-93. 

[49] Nantale, G., Tumwesigye, N.M., Kiwanuka, N. and Kajjura, R. (2017) Prevalence 
and Factors Associated with Food Insecurity among Women Aged 18-49 Years in 
Kampala Slums Uganda; A Mixed Methods Study. Journal of Food Security, 5, 
120-128. https://doi.org/10.12691/jfs-5-4-2 

[50] King, J.C. (2003) The Risk of Maternal Nutritional Depletion and Poor Outcomes 
Increases in Early or Closely Spaced Pregnancies. The Journal of Nutrition, 133, 
1732S-1736S. https://doi.org/10.1093/jn/133.5.1732S 

[51] Adinma, J.I.B., Ikechebelu, J.I., Onyejimbe, U.N., Amilo, G. and Adinma, E. (2002) 
Influence of Antenatal Care on the Haematocrit Value of Pregnant Nigerian Igbo 
Women. Tropical Journal of Obstetrics and Gynaecology, 19, 68-70. 

[52] Khan, M.M. and Kraemer, A. (2009) Factors Associated with Being Underweight, 
Overweight and Obese among Ever-Married Non-Pregnant Urban Women in Ban-
gladesh. Singapore Medical Journal, 50, 804-813.  

[53] Islam, A., Islam, N., Bharati, P., Aik, S. and Hossain, G. (2016) Socio-Economic and 
Demographic Factors Influencing Nutritional Status among Early Childbearing 
Young Mothers in Bangladesh. BMC Women’s Health, 16, Article No. 58.  
https://doi.org/10.1186/s12905-016-0338-y 

[54] World Health Organization (2007) Report of a WHO Technical Consultation on 
Birth Spacing, World Health Organization, Geneva.  

[55] Khan, K.S., Chien, P.F.W. and Khan, N.B. (1998) Nutritional Stress of Reproduc-
tion. A Cohort Study over Two Consecutive Pregnancies. Acta Obstetricia et Gyne-
cologica Scandinavica, 77, 395-401.  
https://doi.org/10.1080/j.1600-0412.1998.770407.x 

https://doi.org/10.4236/ojog.2022.126048
https://doi.org/10.1186/s40795-018-0222-2
https://doi.org/10.1080/16070658.2016.1216509
https://doi.org/10.1159/000345165
https://doi.org/10.1186/1471-2431-12-80
https://doi.org/10.1111/mcn.12751
https://doi.org/10.1186/s40748-018-0087-z
https://doi.org/10.12691/jfs-5-4-2
https://doi.org/10.1093/jn/133.5.1732S
https://doi.org/10.1186/s12905-016-0338-y
https://doi.org/10.1080/j.1600-0412.1998.770407.x


O. T. Okube et al. 
 

 

DOI: 10.4236/ojog.2022.126048 556 Open Journal of Obstetrics and Gynecology 
 

[56] Kowalski, A., Grant, F., Okuku, H., Wanjala, R., Low, J., Cole, D., Levin, C. and Gi-
rard, A.W. (2014) Determinants of Anaemia and Iron Status among Pregnant Women 
Participating in the Mama SASHA Cohort Study of Vitamin A in Western Kenya: 
Preliminary Findings. The FASEB Journal, 28, 624.8.  
https://doi.org/10.1096/fasebj.28.1_supplement.624.8 

[57] Gedefaw, L., Ayele, A., Asres, Y. and Mossie, A. (2015) Anaemia and Associated 
Factors among Pregnant Women Attending Antenatal Care Clinic in Walayita Sodo 
Town, Southern Ethiopia. Ethiopian Journal of Health Sciences, 25, 155-164.  
https://doi.org/10.4314/ejhs.v25i2.8 

[58] Alene, K.A. and Dohe, A.M. (2014) Prevalence of Anaemia and Associated Factors 
among Pregnant Women in an Urban Area of Eastern Ethiopia. Anemia, 2014, Ar-
ticle ID: 561567. https://doi.org/10.1155/2014/561567 

[59] Hassan, B., Rayis, D.A, Ahmed, A.B.A., ALhabardi, N. and Adam, I. (2021) Preva-
lence and Associated Factors of Undernutrition among Pregnant Sudanese Women. 
Transactions of The Royal Society of Tropical Medicine and Hygiene, 116, 352-358.  
https://doi.org/10.1093/trstmh/trab128 

[60] Borelli, P., Blatt, S., Pereira, J., et al. (2007) Reduction of Erythroid Progenitors in 
Protein-Energy Malnutrition. British Journal of Nutrition, 97, 307-314.  
https://doi.org/10.1017/S0007114507172731 

[61] Gebremedhin, S. and Enquselassie, F. (2005) Correlates of Anemia among Women 
of Reproductive Age in Ethiopia: Evidence from Ethiopian DHS. Ethiopian Journal 
of Health Development, 25, 22-30. https://doi.org/10.4314/ejhd.v25i1.69842 

 

https://doi.org/10.4236/ojog.2022.126048
https://doi.org/10.1096/fasebj.28.1_supplement.624.8
https://doi.org/10.4314/ejhs.v25i2.8
https://doi.org/10.1155/2014/561567
https://doi.org/10.1093/trstmh/trab128
https://doi.org/10.1017/S0007114507172731
https://doi.org/10.4314/ejhd.v25i1.69842


O. T. Okube et al. 
 

 

DOI: 10.4236/ojog.2022.126048 557 Open Journal of Obstetrics and Gynecology 
 

Questionnaire 

PART 1: Demographic information of the partcipants 
1) Age in years:______________ 
2) Current marital status: [1] Married [2] Single [3] Divorced [4] Separated] 

[5] Widowed [6] Cohabitating 
3) Ethnic group? 
4) Religion affiliation: [1] Protestant [2] Catholic [3] Muslim Others (specify) 
5) What is your highest level of education [1] No formal education [2] Prima-

ry [3] Secondary [4] Tertiary/University 
6) Where do you live? 
7) What is your occupation: [1] Government employee [2] Non-government 

employee [3] Self-employed [4] Unemployed [5] House wife 
8) What is your family net monthly income? 
9) Availability of psycho-social support system [1] Yes [2] No  
PART 2: Obsetric history of the participant 

 
S. No. QUESTION RESPONSE 

1. Age at first pregnancies (years):  

2. Number of pregnancies (gravid):  

3. Parity:  

4. Number of living children:  

5. Age of the youngest child:  

6 
Birth interval in months 
(between the current pregnancy and the previous child) 

 

7. History of abortion: 
[1] Yes 
[2] No 

8. History of bleeding during the current pregnancy: 
[1] Yes 
[2] No 

9. History of preterm birth: 
[1] Yes 
[2] No 

10. Gestational in weeks:  

 
PART 3: Health conditions during the current prergnancy  

 
S. No. QUESTIONS. RESPONSE. 

1. 
Do you have any chronic illness such as 
diabetes, cancer, kidney or heart disease 

[1] Yes 
[2] No 

1.1 If yes, which one?  

2. History of any illness during the current pregnancy: 
[1] Yes 
[2] No 

2.1 If yes, what type of disease/s?  
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Continued 

3.0 History of urinary tract infection during pregnancy: 
[1] Yes 
[2] No 

3.1 If yes, did you take any antibiotic/s 
[1] Yes 
[2] No 

3.2 
If yes, what type/s of antibiotic/s did you take? 
And for how long? 

 

4.0 Did you have any pregnancy related problem? 
[1] Yes 
[2] No 

4.1 If yes, state the health problem/s:  

5.0 HIV status(refer to the ANC booklet for this question) 
[1] Seropositive 
[2] Seronegative 

6.0 History of any drug/s use during pregnancy: 
[1] Yes 
[2] No 

6.1 If yes, specify the drug/s  

6.2 Duration:  

 
PART 4: Dietary intake of the participant  

 
S. No. QUESTION. ANSWER. 

1. In a typical day how many meals do you take? 

[1] 1 meal 
[2] 2 meals 
[3] 3 meals 
[4] ≥4 

2. How often do you take a home cooked meal? 
[1] Always 
[2] Sometimes 
[3] Rarely 

3. How often do you eat out? 
[1] Always 
[2] Sometimes 
[3] Rarely 

4. How often do you take fast foods ie pizza, burger 
[1] Always 
[2] Sometimes 
[3] Rarely 

5. In a typical week, on how often do you eat a fruit? 
[1] Always 
[2] Sometimes 
[3] Rarely 

6. 
In a typical week, on how often do you eat 
vegetables? 

[1] Always 
[2] Sometimes 
[3] Rarely 

7. 
How often do you add salt to your food right 
before you eat or as you are eating? 

[1] Always 
[2] Sometimes 
[3] Rarely 

8. 
How often is salt added in cooking or 
preparing food? 

[1] Always 
[2] Sometimes 
[3] Rarely 

https://doi.org/10.4236/ojog.2022.126048


O. T. Okube et al. 
 

 

DOI: 10.4236/ojog.2022.126048 559 Open Journal of Obstetrics and Gynecology 
 

Continued 

9. How much salt do you think you consume? 

[1] Too much 
[2] Just the right amount 
[3] Too little 
[4] Don’t know 

10. 
How important to you is lowering the salt 
in your diet? 

[1] Far too much 
[2] Just the right amount 
[3] Too little 
[4] I don’t know 

11. 
Do you think that too much salt in your diet 
could cause a health problem. 

[1] Yes 
[2] No 

 
PART 5: Do you do any of the following on a regular basis to control your 

salt intake? 
 

S. No. QUESTION. ANSWER. 

1. Limit consumption of processed food 
[1] Yes 
[2] No 

2. 
Look at the salt or sodium content on food 
labels. 

[1] Yes 
[2] No 

3. Buy low salt/sodium alternatives 
[1] Yes 
[2] No 

4. Use spices other than salt when cooking 
[1] Yes 
[2] No 

5. Avoid eating foods prepared outside home 
[1] Yes 
[2] No 

6. 
Do other things specifically to control your salt 
intake? 

[1] Yes 
[2] No 

7. Other{please specify}  

8. Do you take sugar? 
[1] Yes 
[2] No 

9. How often do you take sugar? 

[1] Too much 
[2] Just the right amount 
[3] Too little 
[4] Don’t know 

10. 
Approximately how many teaspoons of 
sugar do you take? 

Number of teaspoons: 

11. 
How often do you take sugary foods i.e. cakes, 
biscuits in a week? 

Number of days: 

12. 
How important to you is lowering the 
sugar in your diet? 

[1] Far too much 
[2] Just the right amount 
[3] Too little 
[4] I don’t know 
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Continued 

13. 
Do you think that too much sugar or sugary 
foods and drinks in your diet could cause a 
health problem? 

[1] Yes 
[2] No 

 
PART 6: Behavioural and lifestyle habits of participants 

 
S. No. QUESTION. ANSWER. 

1. Do you take any alcoholic beverage? 
[1] Yes 
[2] No 

2. If yes, please specify:  

3. Do you take alcohol: 
[1] Yes 
[2] No 

4. If yes, which type of alcohol/s do you take?  

5. 
If yes, how many standard drinks do you take in one 
drinking session? 

 

6. If yes, For how long have you take alcohol?  

7. Do you smoke cigarettes? 
[1] Yes 
[2] No 

8. If yes, how many cigarettes do you take in one day?  

9. If yes, how long have you taken cigarette?  

10. Do you take any other type of drug? 
[1] Yes 
[2] No 

11. If yes, please specify:  

 
PART 7: Presence of co-morbidities 
Do you have any of these diseases?  

 
S. No. QUESTION. ANSWER. 

1. Diabetes 
[1] Yes 
[2] No 

2. Obesity 
[1] Yes 
[2] No 

3. Cardiovascular disease 
[1] Yes 
[2] No 

4. Kidney disease 
[1] Yes 
[2] No 

5 Thyroid problem 
[1] Yes 
[2] No 

6 Cancer 
[1] Yes 
[2] No 

7 Stroke 
[1] Yes 
[2] No 
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PART 8: Antenatal profile of the participants 
Antenatal profile done (to obtain details from MCH card)  

 
Hemoglobin (Hb) level(mg/dl): 

Parameter. Positive. Negative. Indeterminate. 

HIV    

VDRL    

Urinalysis report. 

Clinic visit Protein Sugar Bacteriuria 
MCH card 

seen 
MCH card 
not seen. 

1.      

2.      

3.      

4.      

5.      

 
PART 9: Anthropometric and haemoglobin measurements of the partici-

pants 
Refer to the mother’s antenatal clinic card and record for the previous weight 

and Hb level.  
 

1. Current weight (Kgs)  

2. Current Height (cm)  

3. Body mass index  

4. Current MUAC (cm)  

5. Previous hemoglobin level (mg/dl)  

6. Current hemoglobin level (mg/dl)  
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