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Abstract: Inadequate quality and quantity diet is one of the major reasons for high levels of malnutrition in pregnant women. A 
cross-sectional survey was conducted in Wondo Genet District, Southern Ethiopia. A two-stage cluster sampling technique was used 
to select a representative sample of 153 pregnant women aged 19-49 years from three rural villages (“Kebeles”). Energy and nutrient 
intakes from foods were calculated from one-day weighed food records on a sub-sample (n = 77). The result of the study showed that 
the intakes of most nutrients were lower than the recommended intake. The energy intake of the study participants both in 2nd and 
3rd trimesters of pregnancy were 2,308 kcal and 1,420.5 kcal compared to the recommended 2,340 kcal and 2,452 kcal, respectively. 
Except iron, almost all micronutrient intakes were lower than the recommended intake. Vitamin A intake was 3 µg compared with 
the recommended 800 µg, while protein intake of the study respondents in 2nd and 3rd trimester of pregnancy was 45.9 g and 31.5 g, 
respectively, compared with the recommended 71 g. Risk factors for undernutrition were multiple pregnancy and no consumption of 
cereal-based foods. This study revealed that the energy and nutrient intake of the pregnant women in study area was below the 
recommended intakes. Furthermore, the situation might be aggravated by high phytate content food consumption reported. 
Nutritional status of pregnant women in study area was not adequate to support the increased energy and nutrient requirement of the 
participants.  
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1. Introduction 

Adequate nutritional status of pregnant mothers is 

essential for their health and pregnancy outcomes. 

Due to increased nutritional requirements, pregnancy 

is a critical period for meeting the body’s demand for 

macro and micronutrients. Thus, anemia and vitamin 

A deficiency (VAD) are common micronutrient 

deficiencies, which affecting 53.8 million pregnant 

women in the world [1, 2]. The deficiency has been 
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shown to result in serious health consequences, 

including increased morbidity and mortality of both 

mother and child [3]. Malnutrition is globally the most 

important risk factor for illness and death with 

hundreds of millions of pregnant women [4, 5].  

Poor nutrition in pregnancy in combination with 

infections is a common cause of maternal and infant 

mortality and morbidity, low birth weight and 

intrauterine growth retardation (IUGR) [6]. 

Malnutrition remains one of the world’s highest 

priority health issues, not only because its effects are 

so widespread and long lasting but also it can be 

eradicated best at the preventive stage [7].  
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Direct consequences of chronic energy deficiency 

among women include increasing susceptibility to 

infection, reducing activity levels and lowering 

productivity [8]. It was documented that changes in 

food-related behaviors take place more often during 

pregnancy than at any other stage of life [9]. Pregnant 

women need to increase food intake to fulfill the 

increased energy need associated with the growth of 

the fetus. Women decreasing their energy intake have 

a higher risk of preterm delivery [10].  

The correlation between the caloric intake and 

maternal weight gain during pregnancy and the birth 

weight of infant is well established. Low birth weight 

is closely associated with growth retardation, poor 

cognitive performance, morbidity and mortality 

during childhood, and it leads to increased 

susceptibility to chronic diseases, such as 

cardiovascular disease, diabetes mellitus and 

hypertension at later age [11]. 

In the developing world as a whole, one in five 

newborns is low birth weight. South Asia contributes 

the highest number of low birth weight infant with one 

in two being born with low birth weight [12]. 

According to the study by the Ethiopian Ministry of 

Economic Development and Cooperation, 50% of the 

Ethiopian population are living below the food 

poverty line and cannot meet their daily minimum 

nutritional requirement of 2,200 calories [13]. A 

woman who has poor nutritional status as indicated by 

a low body mass index (BMI), short stature, anaemia 

or other micronutrient deficiency, has a greater risk of 

obstructed labor—having a baby with a low birth 

weight, producing lower quality breast milk, death due 

to postpartum hemorrhage and illness for herself and 

her baby [14]. 

The needs for most nutrients are increased during 

pregnancy to meet the high demands for the growth of 

both fetus and the mother. It increases energy need by 

about 13%, protein need by 54% and vitamin and 

mineral need by 0%-50%, depending on the vitamin 

or mineral required [15, 16]. Therefore, during 

pregnancy, it is very difficult to achieve the 

recommended intakes of certain nutrients (such as iron) 

without the use of fortified products or 

vitamin-mineral supplements. On the other hand, most 

nutritionists believe that focusing on food choices is 

the best long-term approach for improving nutrition 

[17]. Many African women consume less than the 

recommended daily caloric intake and 5%-20% are 

underweight. Pregnant women in industrialized 

countries gain on average twice as much as pregnant 

women in Africa. In 12/17 African countries, 10% or 

more of babies are born with low birth weight. 

Inadequate micronutrient intake, particularly of iron, 

vitamin A, zinc, folic acid, riboflavin, iodine and 

vitamin E, is also common in Africa. 

Other factors affecting women’s nutritional status 

are energy expenditures and the demands of 

pregnancy and lactation [18]. A comparative study on 

maternal nutritional status in 16 of the 18 DHS 

conducted countries and a study in the Southern 

Nations Nationalities Peoples Region of Ethiopia 

(SNNPR) showed that rural women are more likely to 

suffer from chronic energy deficiency than women in 

urban areas [19, 20]. These higher rates of rural 

malnutrition were also reported by local studies in 

Ethiopia [21, 22]. Despite the efforts of the federal 

ministry of health and its stakeholders, 2011 

demographic health survey (DHS) of Ethiopia showed 

that 27% of women aged 15-49 years were chronically 

malnourished and about 17% suffered from anemia 

with significant regional variations [23]. To address 

this problem, the government of Ethiopia developed a 

national nutrition program in 2008, which targeted 

pregnant and lactating women and interventions had 

been going on through the routine health care services. 

There is no study that documented the nutritional 

status and associated factors among pregnant women 

after the introduction of the national nutrition 

program.  

The objective of this study was to assess the 

nutritional status and associated factors among 
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pregnant women in Wondo Genet District, Southern 

Ethiopia. 

2. Materials and Methods 

2.1 Study Setting and Sample 

The study was carried out in Wondo Genet District 

located Southeast of Shashemene in Sidama Zone, 

SNNPR, Ethiopia. There are 13 rural and one urban 

kebeles in the district, but this study was carried out in 

rural areas of the district. Total population of Wondo 

Genet District was estimated to be 137,010, of which 

114,716 were rural and 22,294 were urban population. 

The number of women of reproductive age in rural 

areas was 26,729. Out of these women in the 

reproductive age, 5,010 women were estimated to be 

pregnant. 

2.2 Study Design and Materials  

A cross-sectional community based survey was 

carried. The source population for this study was 

pregnant women aged 19-49 years residing in rural 

community of the district. The study population was 

all pregnant women in the 2nd and 3rd trimester of 

pregnancy, who were identified and included in the 

study with the help of health professionals and having 

information from their antenatal care document in 

health center. Based on an assessment of fundal height 

performed by nurses, the pregnant women were 

classified into 2nd and 3rd trimester of pregnancy and 

their dietary intakes were assessed. A structured and 

pre-tested questionnaire was used to gather data 

related to the objectives of the study. Height 

measuring board and mid-upper arm circumference 

(MUAC) measuring tape were used to collect 

anthropometric data of pregnant women in the study. 

During anthropometric measurement, height and 

MUAC were measured in duplicate on each pregnant 

woman.  

2.3 Sample Size  

The sample size was calculated based on the 

previous research which showed the prevalence of 

inadequate dietary iron intake among pregnant women 

in Sidama population was 4% [24]. Based on 

statistical formula, the total sample size calculated for 

this study was 153. Design effect and default were 

considered in the sample size calculation. Two-stage 

cluster sampling technique was used to select a 

representative sample. On the first stage, the list of 

existing kebeles of the district was obtained from the 

Wondo Genet district health office. Then, out of the 

total 13 kebeles, three kebeles were selected using 

probability proportional to size. Selection of 

individuals in the selected clusters was done in the 

second stage. In this stage, the sample size was 

assigned to each of the three kebeles selected. 

Individual women were randomly selected and 

stratified according to their gestational age for dietary 

intake assessment and interviewed at their respective 

homes.  

2.4 Dietary Assessment  

For dietary intake assessment, one-day weighed 

food record was taken by well trained data collectors. 

Weekdays and weekend days were proportionately 

represented in the survey to account for any 

day-of-the-week effects on food intake. Foods and 

beverages consumed by pregnant women were 

weighed as described by Gibson and Ferguson [25]. 

The energy and nutrient content of the foods 

consumed were calculated using Ethiopian food 

composition table [26]. Values for vitamin A, zinc and 

phytate were taken from United States Department of 

Agriculture (USDA) food composition table [27] as 

well as the previous works of Yewelsew et al. [24] 

and Melaku et al. [28] on phytate and zinc content, 

adjusted for differences in moisture content. Due to 

limited resources, 50% of the sample size (n = 77) 

were taken by simple random sampling to investigate 

energy and nutrient intake of selected pregnant 

women in comparison with recommended dietary 

intake.  
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2.5 Statistical Analysis 

The total values of energy and nutrient consumption 

of the subjects were obtained by using the food 

processor software and then SPSS version 20 was 

employed to compute median intake. To compute the 

value, energy and nutrient content per 100 g was taken 

from Ethiopian food composition table, USDA and 

other literatures [26-28]. One-day weighed food 

record of the individual pregnant woman was 

measured in gram and entered separately in food 

processor in each food type weighed. Then the food 

processor software analyzed the energy and nutrient 

content of the food which the individual pregnant 

women consumed. Finally, the total amount of energy 

and nutrient intake of each of the selected individuals 

was taken to SPSS, and the median value was obtained 

and compared with recommended energy and nutrient 

intake. All other statistical analyses were carried out 

using SPSS version 20. The logistic regression was 

carried out to identify factors associated with nutritional 

status of the pregnant women. Then, the variables were 

checked for statistical significance. Multivariable 

logistic regression analysis was performed to examine 

the net effect of each independent variable on 

nutritional status of pregnant women, while 

controlling for the other independent variables.  

Prior to starting the data collection, the Ethical 

Review Committee of the Hawassa University 

approved the study. The study design was also 

explained to officials of health office and 

administrative officers of Wondo Genet District for 

their permission and support. The nature of the study 

was fully explained to all pregnant women subjects 

included in the study to obtain verbal consent. 

Information was collected after getting consent from 

study participants. Data obtained from each study 

participant was kept confidential and all who 

participated in the study was acknowledged.  

3. Results  

The median age was 25 years for the study 

participants. The median family size was five persons, 

while more than half (54.9%) of the households had 

more than five family members. More than half (52%) 

of the study participants were with no formal 

education, while only 39.1% husbands did not receive 

any formal education. Majority of the study 

participants (90.2%) were housewives, with about 

three-fourths (74.5%) husbands were farmers. All of 

the study participants have been married on average 

for 8.5 (± 5.6) years and 43.1% were in the age range 

of 25-29 years. Access to safe water (protected spring 

or public/private tape water) was reported by 90.8% of 

the respondents. Almost all of them (98.7%) lived in 

male-headed households (Table 1). 

The prevalence of visible goiter among the study 

subjects was 9.2%. Out of the total subjects, 37.3% 

were pregnant for the first time and second time, 26.8% 

were for third and fourth time, and 10.5 % were for 

more than seven times. More than one-third (39.9%) 

of age of the last child of the respondents lie between 

24 and 35 months, whereas 20.9% were below 24 

months. More than half (56.9%) of the study 

participants were following antenatal care during the 

study period. About 40% of the respondents reported 

that they had an experience of using family planning 

methods. The mean height of the study participants 

was 158.2 ± 5.8 cm and majority (98%) of the 

respondents had a height greater than or equal to 145 

cm. The median MUAC of the study participants was 

24 cm, and majority (90.8%) was in a normal range (≥ 

21 cm); however, 9.2% was undernourished (MUAC 

< 21) (Table 2). 

Except iron (58 mg) and riboflavin (1.7 mg), other 

median nutrients and energy intakes of 2nd trimester 

pregnant mothers were less than their requirement. 

Their energy intake was 2,308 kcal which is low when 

compared to the recommended 2,340 kcal. Similarly, 

the iron intake (42.5 mg) was higher in 3rd trimester 

pregnant mothers, while all the rest of the nutrients 

and energy intake were lower than the recommended 

intake. The energy intake of the study participants in  
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Table 1  Socio-Demographic characteristics of the study participants (n = 153).  

Family characteristics  Frequency Percent (%) 
Age group (in years)   
15-19 8 5.2 
20-24 50 32.7 
25-29 66 43.1 
30-34 24 15.7 
35-49 5 3.3 
Median age in years 25 years 
Maternal education    
No formal education 81 53.0 
Formal education 72 47.0 
Occupation of mother    
House wife 138 90.2 
Petty trade 11 7.2 
Daily laborer 4 2.6 
Family size   
2-4 family member 69 45.1 
5-7 family member 63 41.2 
> 7 family member 21 13.7 
Median five person 
Husband’s occupation    
Farmer 114 74.5 
Daily laborer 20 13.1 
Merchant 16 10.5 
Employee 3 2.0 
 

Table 2  Maternal health and anthropometry of the study participants (n = 153).  

Maternal characteristics Frequency Percent (%) 
Prevalence of observable goiter 14 9.2 
Pregnancy time    
1-2 57 37.3 
3-4 41 26.8 
5-6 39 25.5 
≥ 7 16 10.5 
Age of last child    
1st pregnancy 35 22.9 
Less than 24 months 32 20.9 
24-35 months 7 4.6 
36-47 months 61 39.9 
48 months and above 18 11.8 
Antenatal care 87 56.9 
Family planning 61 39.9 
Parity (gravida)    
No parity 35 22.9 
Less than four 83 54.2 
Four and more 35 22.9 
Height in cm   
Height < 145.0 cm 3  2.0 
Height ≥ 145.0 cm 150 98.0 
Mean (± SD) 158.2 ± 5.8  
MUAC in cm   
MUAC < 21 cm 14 9.2 
MUAC ≥ 21 cm 139 90.8 
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Table 3  Energy and nutrient intakes of the 2nd trimester pregnancy mothers in comparison with estimated requirements 
and recommended intakes* (n = 35).  

Item Median (1st, 3rd quartiles) intake per day Recommended dietary intake 

Energy1 (kcal) 2,308.3 (1,374.8-3,084.8) 2,340 

Protein (g) 45.9 (33.2-83.1) 71 

Calcium2 (mg) 811.4 (443.6-1,189.2) 1,000 

Iron3 (mg) 58.0 (40.2-73.2) 27 

Zinc2 (mg) 10.6 (6.9-14.8) 14 

Thiamin (mg) 1.2 (0.9-1.6) 1.4 

Riboflavin (mg) 1.7 (1.1-2.5) 1.4 

Niacin (mg) 7.2 (4.9-12.2) 18 

Vitamin C (mg) 13.5 (7.7-25.7) 55 

Vitamin A (retinol equivalent, µg)  3.0 (0.4-20.2) 800 

Phytate (mg) 1,753.0 (938.0-2,658.8)  

*Recommended nutrient intakes came from Ref. [29]. 1: energy requirement was estimated by assuming moderate physical activity; 
2: calcium and zinc was assumed low bioavailability; 3: iron was assumed 5% bioavailability.  
 

Table 4  Energy and nutrient intakes of the 3rd trimester pregnancy mothers in comparison with estimated requirements 
and recommended intakes* (n = 42).  

Item Median (1st, 3rd quartiles) intake per day Recommended dietary intake 

Energy1 (kcal) 1,420.5 (1,051.7-2,274.5) 2,452 

Protein (g) 31.5 (23.2-54.7) 71 

Calcium2 (mg) 474.8 (304.0-754.9) 1,000 

Iron3 (mg) 42.5 (27.3-71.9) 27 

Zinc2 (mg) 6.1 (4.8-11.4) 20 

Thiamin (mg) 0.8 (0.5-1.5) 1.4 

Riboflavin (mg) 1.3 (0.7-2.0) 1.4 

Niacin (mg) 5.2 (3.1-7.8) 18 

Vitamin C (mg) 10.1 (5.2-18.9) 55 

Vitamin A (retinol equivalent, µg)  3.1 (0.3-8.4) 800 

Phytate (mg) 1,240.0 (656.4-1,955.0)  

*Recommended nutrient intake came from Ref. [30]. 1: energy requirement was estimated by assuming moderate physical activity; 2: 
calcium and zinc was assumed low bioavailability; 3: iron was assumed 5% bioavailability.  
 

Table 5  Variables associated with maternal nutritional status (MUAC) of the study participants (n = 153).  

Variables 
Nutritional status 

Malnourished (MUAC < 21 
cm) No. (%) 

Normal (MUAC ≥ 21 
cm) No. (%) 

Crude odds ratio (CI) Adjusted odds ratio (CI)

Age of mothers  14 (9.2) 139 (90.8) 0.84 (0.71-0.99)*  - 

Eating cereal based foods     
Yes  
No 

7 (4.6) 
7 (4.6) 

110 (71.9) 
29 (19.0) 

1 
3.79 (1.23-11.68)*  

1 
3.69 (1.11-12.3)*  

Having beans or peas     
Yes 
No 

7 (4.6) 
7 (4.6) 

107 (69.9) 
32 (20.9) 

1 
3.34 (1.091-10.244)* 

 
- 

Multiple pregnancy  14 (9.2) 139 (90.8) 1.48 (0.95-2.31) 1.96 (1.02-3.75)* 

*P value < 0.05. CI: confidence interval. 
 

3rd trimester of pregnancy was 1,420.5 kcal, which is 

very much lower when compared to the recommended 

2,452 kcal. Vitamin A intake was considerably lower 

than the recommended intake, i.e., only about 3 µg for 

both 2nd and 3rd trimester pregnant mothers (Tables 3 

and 4). Risk factors identified for undernutrition were 
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only multiple pregnancy and no consumption of 

cereal-based foods. Multiple pregnancy and no 

consumption of cereal-based foods have a significant 

association on the nutritional status (mid upper arm 

cercumference) of the pregnant women with adjusted 

odds ratio (AOR) = 1.96, 95% confidence interval (CI) 

= (1.02-3.75) and AOR = 3.69, 95% CI = (1.11-12.29), 

respectively (Table 5). 

4. Discussion  

The study showed that 9.2% of the respondents 

were undernourished and almost all nutrient intakes of 

pregnant women were below the recommended level. 

This finding is consistent with one study conducted in 

Africa which showed that many women in Africa 

suffered from chronic energy deficiency, inadequate 

weight gain and poor nutritional status [18]. The 

reasons for the observed undernutrition in the current 

study participants might be due to their poor 

educational status, smaller land holding, larger family 

size and the recurrent food insecurity. It was found 

that the mean energy intake of both the 2nd and 3rd 

trimester pregnant women was below the 

recommendation. It was indicated that approximately 

60,000 kilocalories are required to meet the energy 

demands of both maternal and fetal tissues during the 

course of pregnancy [15]. It was also observed that 

energy intake of pregnant women during the 2nd and 

3rd trimester was lower than the recommended level, 

which is contrary to what is expected. This might be 

due to their full activity during the whole course of 

pregnancy and no increased food intake in amount and 

frequency. Yewelsew et al. [24] also reported that 

estimated energy intakes of the subsistence pregnant 

women were very low, and all the women had 

adjusted energy intakes below the FAO mean energy 

requirement estimate. According to King [31], the 

total amount of protein needed for the fetus, placenta, 

amniotic fluid, uterus, blood and extra cellular fluid is 

estimated at 925 g for a normal 270-day pregnancy, 

with 760 g accumulated in the last 20 weeks of 

pregnancy. Even though protein is very important for 

growth of tissue of both the mother and the fetus, the 

current study showed that the total protein intake of 

pregnant women in both groups was much lower than 

the recommended intakes. Similar finding was 

reported in Malawi, where pregnant women were 

predicted to be at risk of inadequate intakes of dietary 

protein [29]. The low intake of dietary protein 

revealed in the current study might be as a result of 

low intake of animal source foods by study subjects 

(consumption of organ meat 7.2%; flesh meat 12.4%; 

egg 11.1%; fish 2.6%). In general, the dietary intake 

of pregnant and lactating women in Africa showed 

inadequacies of several micronutrients, particularly 

iron, vitamin A, zinc, folic acid, riboflavin, iodine, 

calcium and vitamin E [18]. The current study also 

revealed that almost all micronutrients intakes of the 

pregnant women were below the recommendation for 

such nutrients. Only the iron intake of the current 

study participants was above the recommendation in 

both trimesters. This finding is comparable with the 

previous work of Yewelsew et al. [24], which showed 

very few of the pregnant women in Sidama Zone were 

at risk of inadequate intakes of iron. This may be due 

to the high content of iron in Ethiopian diets as has 

been emphasized by Gebre-Medhin [30]. He indicated 

that the consumption of the indigenous cereal teff (E. 

teff), oleaginous seeds, Ethiopian kale (B. carinata 

braun) and all foods that appear to contain relatively 

high levels of iron enhances iron intake [30]. In the 

current study, it was found that the pregnant women’s 

dietary intake of vitamin A was very much lower than 

the recommended intakes. This might be because of 

the much lower intake of animal source foods that 

contain preformed vitamin A (retinol). Women of 

reproductive age are thought to be vulnerable to VAD 

during pregnancy and lactation because, they often 

report night blindness [32, 33]. The results in this 

study showed that dietary zinc intake of pregnant 

women was lower than the recommended intakes. The 

requirement of zinc increases with the increased 
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gestational age. This is related with the importance of 

zinc as a component of a large number of enzymes 

participating in the synthesis and degradation of 

carbohydrates, lipids, proteins, nucleic acids and in the 

metabolism of other micronutrients whose 

requirement increases in general with progressing 

pregnancy [34], but the dietary zinc intake decreased 

in 3rd trimester pregnant women. A study among low 

income American women with plasma zinc 

concentrations below the mean at enrolment in 

prenatal care showed that a zinc intake of 25 mg/d 

resulted in greater infant birth weights, head 

circumferences as well as a reduced frequency of low 

birth weight infants among non-obese women 

compared with the placebo group [35]. Yewelsew et al. 

[24] also reported similar finding on the pregnant 

women in the study conducted in Sidama Zone, 

Southern Ethiopia. As it was observed with the other 

micronutrients, calcium intake was also lower than the 

recommendation in both of the study groups. Its intake 

was much lower (below half of the requirement) in 

case of the 3rd trimester pregnant mothers. Similar 

finding was reported in previous study conducted by 

Yewelsew et al. [24], which showed that inadequate 

calcium intake was obtained in the study carried out 

among the pregnant women population in Sidama 

Zone, Southern Ethiopia. Pregnant women are one of 

populations at risk of calcium deficiency especially in 

the last trimester [35]. It was observed that all the 

other micronutrients, such as riboflavin (not for 

second trimester), thiamin, niacin and vitamin C 

intakes were lower than the recommended intakes. As 

the number of pregnancy increased, the likelihood of a 

woman being malnourished (MUAC < 21 cm) is 1.96 

times more. This may be due to closely spaced 

pregnancies which are often associated with the 

mother having little time to regain lost fat and nutrient 

stores. Similarly, a pregnant woman who did not 

consume cereal based foods in 24 h recall of their food 

in previous day of the survey was 3.7 times more 

likely to be malnourished when compared to their 

counter parts who consumed cereals. This may be due 

to increased number of pregnancy and more 

dependency on cereal foods which are important 

factors resulting in undernutrition.  

5. Conclusions 

The study showed that energy and nutrient intakes 

of the study subjects was not in line with normal range 

and recommendation to maintain the nutritional 

requirement of the pregnant women. The energy and 

nutrient intakes of the 3rd trimester pregnant women 

were lower than that of the 2nd trimester pregnant 

women. As a whole, in both cases, the respondents’ 

intake of energy and nutrient intake was lower than 

the recommended intake. This can be aggravated by 

high phytate content food, such as cereal and legume 

foods consumed. In general, the nutritional status of 

pregnant women in Wondo Genet district were not 

adequate and not in line with the national and 

international guidelines to support their increased 

energy and nutrient requirement.  
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