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Background: Maternal under-nutrition due to macro and micronutrient deficiencies is

a challenging public health problem worldwide, disproportionately affecting women in low-

income nations. Hence, this study aimed at assessing factors associated with dietary practice

and nutritional status of pregnant women in Illu Aba Bor Zone, Southwest Ethiopia.

Methods: A community-based cross-sectional study was conducted among 403 randomly

selected pregnant women, from May to June, 2019. Socio-demographic and socio-economic

data were collected using a structured interviewer-administered questionnaire. Dietary

Diversity was obtained using a qualitative 24-hr dietary recall method and nutritional status

was assessed using mid-upper arm circumference (MUAC) measurements. Data were

entered onto Epidata version 3.5.3 and exported to SPSS version 20 for analysis. Binary

and multivariable logistic regression analyses were used to identify independent predictors of

nutritional status and dietary practice. Odds ratio with 95% Confidence interval was esti-

mated to identify the predictors of the outcome variables. Statistical significance was

affirmed at a p-value ≤0.05.

Results: The prevalence of under-nutrition among the pregnant women was 17.4% and the

mean (±SD) dietary diversity score was 4.88 ± 1.27. Family-size (AOR=3, 95% CI: (1.18,

7.21)), wealth status (AOR=3.65 (1.02, 12.99)), household food security (AOR=2.59 (1.21,

5.63)) and birth interval (AOR=2.3 (1.10, 4.87)) were significantly associated with nutri-

tional status of pregnant women. Educational status (AOR = 3.49, 95% (1.53, 7.99)),

household food security (AOR = 1.61, 95% (1.02, 2.56)), nutrition knowledge (AOR =

1.74, 95% (1.08, 2.79)), and meal frequency (AOR = 2.88, 95% (1.65, 5.03)) were sig-

nificantly associated with dietary practice of the respondents.

Conclusion: Finding of the study revealed that the prevalence of under-nutrition and poor

dietary practice was high which were significantly associated with educational and economic

status. Hence, it is imperative to improve the nutritional status of pregnant women, strength-

ening sustainable income-generating activities and saving strategies.
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Background
Nutrition during pregnancy is among the primary environmental factors strongly

associated with pregnancy and prenatal outcomes.1 Adequate nutrient intake during

pregnancy is important to have a satisfactory birth outcome and realize the optimal

health of the mother.2
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Worldwide, maternal and child under-nutrition, is the

leading developmental challenge affecting nearly half of

the world’s population and responsible for the death of

3.5 million mothers and children annually.1,3 Globally,

malnutrition accounts for 7% of the disease burden and

contributes to an increased likelihood of poor pregnancy

outcomes.4,5 It has been strongly associated with func-

tional consequences like increased risk of unfortunate

pregnancy outcomes, poor infant survival, and chronic

disease risk at later stages of life.2,4

The problem of both maternal and child under-nutrition

together with adverse pregnancy outcomes are skewed to

low- and middle-income countries in Africa and Asia.6,7

About one-third of children in these countries are either

underweight or stunted, and more than 30% of the popula-

tion suffers from micronutrient deficiencies.8,9 Sub-

Saharan Africa and South Asia together account for almost

three-fourth of the global stunted children; whereby, Sub-

Saharan Africa contributes more than 40% and 10% of

stunted and wasted children, respectively10,11 Furthermore,

Sub-Saharan Africa is house to 98% of 2.6 million annual

third-trimester stillbirths.12,13

It was recognized that poor growth results not only

from a deficiency of protein and energy but also from

inadequate intake of micronutrients that are vital during

pregnancy. Pregnant women need additional protein for

the initial deposition of pregnancy-related tissue and to

maintain new tissue.1 Micro-nutrient requirements

increase during pregnancy to meet the increased mater-

nal metabolic demands, increased erythropoiesis,

a buildup of maternal tissue reserves and fetal require-

ments for growth and development. Women in resource-

poor countries are particularly at risk to micro-nutrient

deficiencies during pregnancy, owing to beginning preg-

nancy with the nutrient deficiencies or depleted stores,

inadequate dietary intakes during pregnancy (eg, limited

access to and consumption of foods rich in micronutri-

ents and poor absorption), frequent exposure to infection,

initiation of pregnancy during adolescence, high fertility

rates and short inter-pregnancy intervals.14,15

Cognizant of the nutrition issues, the government of

Ethiopia has developed a revised national nutrition pro-

gram in 2016 to address the double burden of malnutrition

in pregnant and lactating women.16 Even though the pro-

gress of this program implementation needs to be sup-

ported with evidence through research, limited institution-

based studies that lack important variables crucial for

prioritizing; designing and initiating intervention programs

have been conducted and those studies indicated regional

variations in the prevalence of Malnutrition. For example,

the 2016 Ethiopian demographic and health survey

(EDHS) report indicated that 22.4% of women in repro-

ductive ages (15–49 years) were undernourished and 29%

were anemic at the national level.17 Evidence from local

surveys in Ethiopia illustrated that under-nutrition among

pregnant women ranges from 9.2% to 31.8%18–22 and poor

dietary practice of pregnant women ranges from 24.2% to

74.6%.23–26 Hence, identifying community-based specific

factors affecting maternal dietary practice and nutritional

status is necessary and critical to design appropriate inter-

ventions. The main aim of the study was to assess factors

associated with dietary practice and nutritional status of

pregnant women in rural communities of Illu Aba Bor

Zone, South West Ethiopia.

Methods
Study Setting and Design
This community-based cross-sectional study was con-

ducted among pregnant women in rural communities of

Illu Aba Bor Zone, South West Ethiopia. Illu Aba Bor

zone is one of the 21 zones of Oromia National regional

state located at the distance of 600 km from Addis Ababa

to southwest direction. It covers the western part of the

region and lies between 34° 52ʹ12” E to 41° 34ʹ 55”E

longitudes and 7° 27ʹ 40” N to 9° 02ʹ 10” N latitude.

The Zone has 14 districts with 23 urban and 263 rural

kebeles and a projected total population of 934,783 where

467,553 are males and 465,792 females. Agriculture is the

dominate means of livelihood in the Zone. Data were

collected from 01, May to June 30, 2019.

Study Population and Sampling Technique
The study populations were pregnant women in the first

and early second trimester of pregnancy. The sample size

was calculated using G*Power 3.0.10 with the following

assumptions: 50.9% proportion of under-nutrition among

meal skipping pregnant women, 2.62 odds ratio of under-

nutrition among the meal skipping women from a study in

Gumay District, Jimma Zone,27 a confidence level of 95%,

a power of 88% and a margin of error of 5%. Also, as

a multistage-clustered sampling method was used, a design

effect of 2 was considered. Finally, 10% of non-responses

were added yielding the final sample size of 405.

A multi-stage clustered sampling technique was used

to identify pregnant women for the study. In the first stage,
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four districts were selected by simple random sampling

from 14 districts of the zone. In the second stage, Kebeles’

(the smallest administrative unit) were selected randomly

from the selected districts. Then, for all selected Kebeles‘,

pregnant women were enumerated using house-to-house

visit and all obtained were included in the study.

Data Collection Tools and Procedures
An interviewer-administered structured questionnaire was

used to collect the data. The questionnaire was prepared in

English and translated to Afan Oromo (the local lan-

guage), then translated back to English to keep the con-

sistency of the questions. The tool was pretested on 5% of

the sample selected from a community in Illu aba Bor

Zone that were not included in the main study and mod-

ified on the basis of the pretest observations. Data were

collected by experienced data collectors who were fluent

in the local language. The interviewers were given an

intensive training for 5 days before the pretest, and addi-

tional mock interviews and practical field exercise were

given to them. Supervisors kept track of the field proce-

dures and checked the completed questionnaires every day

to ensure the accuracy of the data.

Dietary diversity was measured using the World Health

Organization (WHO) and Food and Agriculture

Organization (FAO) 1-day (24-h dietary recall) dietary

diversity.28 Participants were asked to recall all foods

eaten and beverages taken in the previous 24 h inside

and outside the home. Participants were also asked to

remember any snacks eaten between main meals.

Consumption of a food item over the reference period

was given a score of “1” while non-consumption was

given a score“0”. Then, food items were grouped into

nine food groups: 1) starchy staples, 2) dark green leafy

vegetables, 3) other vitamin A-rich fruits and vegetables, 4)

other fruits and vegetables, 5) organ meat, 6) meat and

fish, 7) eggs 8) legumes, nuts, and seeds 9) milk and milk

products. A dietary diversity score was constructed based

on the definition that it is the sum of food groups con-

sumed over the reference period. The dietary diversity

score was converted into tertile and the highest tertile

was used to define “high” dietary diversity score, while

the two lower tertiles combined were labeled as “low”

dietary diversity score.29

Mid-Upper Arm-Circumference (MUAC) measure-

ment was taken halfway between acromion process and

olecranon process on the left arm of participants to the

nearest 0.1 cm using flexible and non-stretchable

measuring tapes following the standard procedures.30

Mothers were considered under-nourished when their

MUAC value was less than 21.0 cm and otherwise well-

nourished.

Household food insecurity was assessed using the

Household Food Insecurity Access Scale (HFIAS) that was

validated and used in other developing countries.31 The tool

has nine questions: which includes (1) whether the respon-

dent worried about food (2) the household run out of food

(3) reduced food variety and forced to eat similar food (4)

reduced the amount of food intake and skipped a meal (5),

the respondent or another adult did not have enough to eat

(6) and felt hungry due to lack of food and stayed without

food for 24 h. All “Yes” responses were coded as “1” and

“No” responses were coded as “0”. All scores for each

participant were summed to produce the household food

insecurity index. Finally, the index was dichotomized to

“food-insecure household” for score greater than zero and

“food secure households” for score zero.

Nutrition knowledge was assessed using 12 nutrition-

related knowledge questions to determine whether the

pregnant women had enough knowledge about; food

sources of macro and micronutrients, the advantage of

diversified diets, effect of maternal under-nutrition on

maternal health and fetal outcome and use of iodized salt

during pregnancy. Nutrition knowledge was computed by

adding the responses, scoring one for each correct answer

and zero otherwise. The knowledge score was converted

into tertile and the highest tertile was used to define “good

knowledge”, while the two lower tertiles combined were

labeled as “poor knowledge”.

Household wealth status was assessed using wealth

constructs reflecting household assets, utilities and housing

characteristics adopted from the Ethiopian Demographic

and Health Survey.17 The principal components analysis

was used to generate latent factors representing the wealth

data which was then categorized into wealth quintiles.

Data Processing and Analysis
Data were cleaned and entered onto EpiData version 3.5.1

and exported to IMB version 20 for analysis. Summary

statistics of mean and percentages were used to describe

the study population by the study outcomes and demo-

graphic characteristics and other relevant risk factors. We

fitted bivariate logistic regression models to assess the

association between each of the study outcomes (under-

nutrition and sub-optimal dietary practice) and the differ-

ent potential risk factors in this study. Variables with
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p-value ≤0.25 on bivariate analysis were entered onto

a multivariable logistic regression model to identify fac-

tors that independently predict the nutritional status and

dietary diversity of pregnant women after controlling

potential confounding effects. The strength of association

between the different risk factors and the study outcomes

were reported using crude and adjusted odds ratios and the

presence of statistically significant association was consid-

ered at alpha less than or equal to 0.05. The presence of

multicollinearity between different predictor variables was

assessed using the standard errors. The standard errors for

regression coefficients <2.0, as a familiar cutoff value,

showed that there was no multicollinearity among inde-

pendent variables. Adequacy of the model to fit the out-

come variable with the predictors was checked using the

Hosmer and Lemeshow test for goodness of fit.

Results
Participants’ Characteristics
The mean age of the respondents (±SD) was 24.09 ± 4.62

years. More than half (56.1%) of the respondents were under

24 years of age. All were married. Two hundred forty-two

(60%) were Muslims by religion and 354 (87.8%) were

Oromo by ethnicity. More than half (53.6%) of the respon-

dents and 235 (58.3%) of their husbands attended primary

education. Three hundred thirty-nine (84.1%) of the respon-

dents were housewives while 282 (70.0%) of their husbands

were farmers. The mean family size (±SD) was 3.44 ± 1.66.

Nearly one-fourth (22.3%) and (22.1%) of the respondents

were in the second and fourth wealth quintile, respectively

(Table 1).

Obstetric Characteristics
Nearly half (49.9%) were multigravidas. Out of those

pregnant before, 15 (5.9%) had a history of stillbirth

whereas 14 (5.5%) had a history of abortion. One hundred

fifteen (44.9%) of the women attended ANC for four or

more times in their previous pregnancy. Two-third (75%)

of the respondents, reported starting first ANC visits in

the second trimester of pregnancy. More than three-fourth

(68.0%) of the respondents had an optimal birth interval

(Table 2).

Nutrition Related Knowledge of the

Participants
Nutrition specific knowledge of the study participants was

assessed. Accordingly, 150 (37.2%) of the respondents had

good nutrition knowledge. The mean (±SD) nutrition

knowledge score was 4.48 ± 1.45 (Table 3).

Dietary Diversity of the Women
More than one-third (34.5%) (95% CI: (33.7, 43.2)) of

pregnant women had low DDS. The mean (±SD) dietary

diversity score of pregnant women was 4.88 ±1.33. Nearly

Table 1 Socio-Demographic and Economic Characteristics of

the Pregnant Women in Illu Aba Bor Zone, South West

Ethiopia, June 2019

Characteristics Category Frequency Percent

Age of the Mother ≤24 226 56.1

25–34 161 40.0

≥35 16 4.0

Marital status Married 403 100

Religion Orthodox 85 21.1

Muslim 242 60.0

Protestant 76 18.9

Ethnicity Oromo 354 87.8

Amhara 41 10.2

Othersa 8 2.0

Educational status of the

mother

No formal

education

107 26.6

Primaryb 214 53.1

Secondary and

above

82 20.3

Educational status of the

husband

No formal

education

69 17.1

Primaryb 235 58.3

Secondary and

above

99 24.6

Occupational status of

the Mother

Employee 17 4.2

Merchant 32 7.9

Housewife 339 84.1

Daily laborer 15 3.7

Occupational status of

husband

Employee 59 14.6

Merchant 35 8.7

Farmer 282 70.0

Daily laborer 27 6.7

Family Size <5 337 83.6

≥5 66 16.4

Wealth Quintile Lowest 75 18.6

Second 90 22.3

Middle 68 16.9

Fourth 89 22.1

Highest 81 20.1

Notes: aOthers include Tigray and Gurage. bPrimary is grade 1–8.
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all (99.8%) of the pregnant women reported consuming

cereal-based foods in the last 24 h preceding the survey.

Two-hundred ninety-three (72.7%) consumed dark green

leafy vegetables. Half (50.1%) reported consumption of

vitamin A-rich fruits and vegetables and 304 (75.4%)

consumed other fruits and vegetables. Consumption of

meat and fish was minimal. Eleven (3.0%) of the respon-

dents reported consumption of organ meat while 31

(12.7%) consumed meat and fish. Nearly half (49.9%) of

the respondents reported consuming milk and milk pro-

ducts. Three hundred sixty-three (87.6%) consumed

legumes, nuts, and seeds. More than one – third (34.0%)

of the respondents consumed eggs (Table 4).

Factors Associated with Dietary Practice
On multivariable logistic regression analysis, educational

status, Household food insecurity, nutrition knowledge, and

meal frequency were factors significantly associated with

the dietary practice of pregnant women. Accordingly, preg-

nant women who attended secondary education and above

were 3.4 times more likely to consume a diversified diet

[(AOR = 3.49, 95% (1.53, 7.99)] compared to mothers who

did not attend formal education. Household food security

was another factor significantly associated with the dietary

practice of the respondent. Mothers from food-secure house-

hold were 1.61 times more likely to consume a diversified

diet compared to their counterparts [(AOR = 1.61, 95%

(1.02, 2.56)]. Nutrition knowledge was also significantly

associated with the dietary practice of the pregnant

women. Mothers who had good nutrition knowledge were

Table 2 Obstetric History of Pregnant Women in Illu Aba Bor

Zone, South West Ethiopia, June 2019

Characteristics Category Frequency Percent

Gravida Primi-gravida 147 36.5

Multigravida 201 49.9

Grand

multigravida

55 13.6

History of still birth

(n=256)

Yes 15 5.9

No 241 94.

History of abortion

(n=256)

Yes 14 5.5

No 242 94.5

ANC visits (n=256) No at all 32 12.5

1–3 109 42.6

≥4 115 44.9

GA at first ANC visit

(n=224)

1st trimester 56 25.0

2nd trimester 168 75.0

Birth interval (n=256) <36 months 82 32.0

≥36 months 174 68.0

Abbreviations: ANC, antenatal care; GA, gestational age.

Table 3 Nutrition Knowledge of the Pregnant Women in Ill Aba

Boor Zone, South West Ethiopia, June 2019

Knowledge Variables Category Frequency Percent

Know diversified diet

and its benefits

Yes 190 47.1

No 213 52.9

Know dietary sources

of macronutrients

(carbohydrates, EFA

and proteins)

Yes 125 31.0

No 278 69.0

Know dietary sources

of micronutrients

(iron, Vitamin A, iodine,

Vitamin C)

Yes 121 30.0

No 282 70.0

Know the use of iodized

salt during pregnancy

Yes 298 73.9

No 108 26.1

Know the fetal

complication of maternal

under-nutrition

Yes 393 97.5

No 10 2.5

Know maternal

complication of under-

nutrition

Yes 393 97.5

No 10 2.5

Nutation specific overall

knowledge

Poor 253 62.8

Good 150 37.2

Mean ± SD knowledge score

Mean ± SD 4.48 ± 1.45

Abbreviations: SD, standard deviation; EFA, essential fatty acid.

Table 4 Food Groups Consumed by the Pregnant Women, Ill

Aba Boor Zone, South West Ethiopia, June 2019

Food groups Frequency Percent

Starchy staples 402 99.8

Legumes 353 87.6

Other fruits and vegetables 304 75.4

Dark green leafy vegetables 293 72.7

Other Vitamin A rich fruits and vegetables 202 50.1

Milk and milk products 205 50.9

Egg 142 35.2

Meat and fish 51 12.7

Organ meat 12 3.0

Overall dietary diversity High 264 64.5

Low 139 34.5

Mean ± SD diversity score

Mean ± SD 4.88 ± 1.27

Abbreviation: SD, standard deviation.
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1.7 times more likely to consume a diversified diet compared

to their counterparts [(AOR = 1.75, 95% (1.08, 2.79)].

Mothers who had more than 3 meals a day were 2.8 times

more likely to consume a diversified diet compared to their

counterparts [(AOR = 2.88, 95% (1.65, 5.03)] (Table 5).

Nutritional Status of the Respondents
Based on the mid-upper - arm circumference, 17.4% (95%

CI: 14.0, 21.0) of the pregnant women were found to be

undernourished (MUAC< 21.0 cm).

Factors Associated with Nutritional

Status of the Pregnant Women
On multivariable logistic analysis, family size, wealth

status, household food security, and birth interval were

significantly associated with the nutritional status of preg-

nant women. Accordingly, the odds of under-nutrition was

about 3 times higher among pregnant women with

a family size of 5 and above [(AOR=3, 95% CI: (1.18,

7.21)]. The odds of under-nutrition was 2.6 times higher

among pregnant women from food-insecure households

compared to those from food-secure households

[AOR=2.59 (1.21, 5.63)]. The odds of under-nutrition

was 3.6 times higher among pregnant women from house-

holds from the middle wealth quintile compared to those

from the highest wealth quintile [AOR=3.65 (1.02,

12.99)]. Birth interval was also significantly associated

with the nutritional status of pregnant women. The odds

of under-nutrition was 2.3 times higher among pregnant

women with sub-optimal birth interval compared to those

Table 5 Multivariable Logistic Regression Analysis of Factors Associated with Dietary Diversity Among Pregnant Women in Illu Aba

Bor Zone, June 2019

Characteristics Category WDDS COR(95% CI) AOR(95% CI)

High

N (%)

Low

N (%)

Age of the mother ≤24 146(64.6) 80(35.4) 0.61(0.19,1.95) 1.20(0.33,24.40)

25–34 106(65.8) 55(34.2) 0.64(0.19.1.09) 0.88(0.25,3.16) 1.00

≥35 12(75.0) 4(25.0) 1.00

Maternal education No formal education 86(80.4) 21(19.6) 1.00 1.00

Primary 122(57.0) 92(43.0) 0.62(0.36,1.06) 0.75(0.39,1.41)

Secondary and above 56(68.3) 26(31.7) 1.90(0.98,3.70) 3.49(1.53,7.99)*

Husband’s occupation Employee 41(69.5) 18(30.5) 1.34(0.51,3.49) 1.90(0.67,5.42)

Merchant 22(62.9) 13(37.1) 0.99(0.35,2.82) 0.83(0.26,2.65)

Farmer 184(65.2) 98(34.8) 1.10(0.49,2.50) 1.14(0.45,2.89)

Daily laborer 17(63.0) 10(37.0) 1.00 1.00

Wealth quintile Lowest 48(64.0) 27(36.0) 1.00 1.00

Second 58(64.4) 32(35.6) 1.02(0.54,1.93) 1.46(0.71,2.99)

Middle 48(70.6) 20(29.4) 1.35(0.67,2.73) 1.40(0.62,3.19)

Fourth 64(71.9) 25(28.1) 1.44(0.74,2.79) 2.07(0.92,4.66)

Highest 46(56.8) 35(43.20) 0.74(0.39,1.41) 1.07(0.47,2.42)

HH food security status Food secure 147(69.3) 65(30.7) 1.43(0.94,2.16) 1.61(1.02,2.56)*

Food insecure 117(61.3) 74(38.7) 1.00 1.00

Nutrition knowledge Poor 156(61.7) 97(38.3) 1.00 1.00

Good 108(72.0) 42(28.0) 1.59(1.03,2.48) 1.74(1.08,2.79)*

Meal frequency <3 meals/day 42(51.2) 40(48.8) 1.00 1.00

≥3 meals/day 222(69.2) 99(30.8) 2.14(1.30,3.49) 2.88 (1.65,5.03)*

Home gardening Yes 143(70.1) 61(29.9) 1.51(1.00,2.29) 1.72(0.99,2.96)

No 121(60.8) 78(39.2) 1.00 1.00

Bank account Yes 90(71.4) 36(28.6) 1.48(0.94,2.34) 1.26(0.75,2.12)

No 174(62.8) 103(37.2) 1.00 1.00

Notes: *Significant at p-value ≤0.05. Parameter estimates were adjusted for the tabulated variables.

Abbreviations: COR, crude odds ratio; HH, household; WDDS, women’s dietary diversity score; AOR, adjusted odds ratio.
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with the optimal birth interval [AOR=2.3 (1.10, 4.87)]

(Table 6).

Discussion
The overall mean (±SD) dietary diversity score among the

study participants was 4.88 ± 1.27. The finding of this

study is similar to the finding of a study in Bangladesh that

showed the overall mean dietary diversity score to be

4.28.32 The finding is higher than the study finding from

Shashmane, Central Ethiopia where the mean (±SD) diet-

ary diversity score was 3.5 ±2.5 SD,26 but lower than the

mean (±SD) dietary diversity score of 6.84 ± 1.46 SD

reported from Kenya33 and 7.0 from South Ethiopia.24

The discrepancy might be because of the difference in

socio-demographic, socioeconomic, and seasonal varia-

tions and reporting (hence self-reporting).

The study indicated that educational status was signifi-

cantly associated with the dietary diversity of pregnant

women. Pregnant women who attended secondary school

and above were more likely to consume a diversified diet

compared to mothers who have not attended formal educa-

tion. This finding is consistent with the finding of the

studies conducted in Northwestern Ethiopia,25 Central

Ethiopia,26 and North East Ethiopia21 in which educational

level was the strongest predictor of adequate dietary diver-

sity. This might be because women who attained second-

ary school and above have better awareness about

a balanced diet during pregnancy.

Another factor that was found to be associated with

dietary diversity score of pregnant women was Household

food security status. Mothers from food-secure households

were more likely to consume a diversified diet compared

to their counterparts. This finding is similar to the study

finding from Tigray that revealed women who have

secured food have high dietary diversity than those who

had unsecured food without hunger.23

Table 6 Multivariable Logistic Regression Analysis of Factors Associated with the Nutritional Status of Pregnant Women in Illu Aba

Bor Zone, June 2019

Characteristics Category Under-Nutrition COR(95% CI) AOR(95% CI)

Yes

N (%)

No

N (%)

Age of the mother ≤24 31(13.7) 195(86.3) 1.00 1.00

25–34 35(21.7) 126(78.3) 1.75(1.03,2.98) 1.47(0.27,7.94)

≥35 6(37.5) 10(62.5) 3.77(1.28,11.12) 1.56(0.36,6.71)

Husband’s education No formal education 15(21.7) 54(78.3) 1.25(0.58,2.69) 0.67(0.23,1.94)

Primary 39(16.6) 196(83.4) 0.89(0.48,1.66) 0.85(0.35,2.04)

Secondary and above 18(18.2) 81(81.8) 1.00 1.00

Family size <5 49(14.5) 288(85.5) 1.00 1.00

≥5 23(34.8) 43(65.2) 3.14(1.74,5.67) 2.90(1.18,7.21)*

Wealth quintile Lowest 21(28.0) 54(72.0) 291(2.11,16.65) 3.76(0.98,14.44)

Second 17(18.9) 73(81.1) 3.54(1.24,10.09) 2.06(0.57,7.51)

Middle 15(22.1) 53(77.9) 4.30(1.47,12.56) 3.65(1.02,12.99)*

Fourth 14(15.7) 75(84.3) 2.84(0.97,8.27) 1.48(0.39,5.60)

Highest 5(6.2) 76(93.8) 1.00 1.00

HH food security Food secure 50(26.2) 141(73.8) 1.00 1.00

Food insecure 22(10.4) 190(89.6) 3.06(1.77,5.29) 2.59(1.21,5.63)*

WDDS Adequate 36(23.2) 119(76.8) 1.78(1.07,2.98) 1.29(0.61,2.72)

Inadequate 36 (14.5) 212(85.5) 1.00 1.00

Birth interval Sub-optimal 24(29.3) 58(70.7) 2.16(1.16,4.03) 2.32(1.10,4.87)*

Optimal 28(16.1) 146(83.9) 1.00 1.00

Meal frequency <3 meals/day 15(29.4) 36(70.6) 2.16(1.11,4.19) 1.11(0.40,2.99)

≥3 meals/day 57(16.2) 295(83.8) 1.00 1.00

Notes: *Significant at p-value ≤0.05. Parameter estimates were adjusted for the tabulated variables.

Abbreviations: COR, crude odds ratio; WDDS, women’s dietary diversity score; AOR, adjusted odds ratio; HH, household.
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Nutrition knowledge was also significantly associated

with the consumption of a diversified diet. Mothers who

had good nutrition knowledge were more likely to consume

a diversified diet compared to their counterparts. This finding

is in agreement with the finding from Northwestern Ethiopia

in which dietary knowledge were shown to have a significant

association with dietary practice.25 This might be explained

by the fact that good knowledge about basic nutrients and

a balanced diet usually results in positive dietary practices

which are important determinants of optimum health, parti-

cularly during pregnancy.

The study further showed that meal frequency was

significantly associated with dietary practice. Pregnant

mothers who were eating three meals and above in a day

were more likely to consume a diversified diet compared

to their counterparts. This finding is in agreement with the

study finding from Tigray in which respondents who had

three meals and above had high dietary diversity in their

diet.23 This might be explained by the fact that having

more meals may increase the chance of consuming differ-

ent categories of diet.

The study revealed that the overall prevalence of

under-nutrition among the study participants was 17.4%

(95% CI=14.0, 21.0). This finding is similar to the finding

of a study conducted in Northwest Ethiopia that showed

the prevalence of under-nutrition among pregnant women

to be 14.4%,34 Sri Lanka (15%)35 and Kenya (19.3%).33

But this study finding is much lower than the finding of the

study conducted in India, 61.5%36 and Gumay district of

Jimma Zone, South West Ethiopia 44.9%.27 The difference

might be due to that the study in India exclusively

included participants from lower social classes. Further,

the discrepancies might be attributed to the difference in

stage of pregnancy, nutritional practice, a seasonal varia-

tion on food consumption and the use of different cut off

points for mid-upper arm-circumference measurement in

different studies.

Family size was an independent predictor of under-

nutrition among pregnant women. The odds of under-

nutrition were higher among pregnant women with

a family size of 5 and above. This might be attributed to

the fact that mothers are likely to reduce their intakes to

secure other family members and the last to benefit.

The odds of under-nutrition were higher among preg-

nant women from food-insecure households compared to

those from food-secure households. This finding is in

agreement with the study findings from Gumay district27

and the Gambella region, South West Ethiopia.19 This may

be attributed to that food insecurity can lead to inadequate

nutrient intake which intern results in under-nutrition.

Further, mothers are likely to reduce their intakes to secure

those of infants and small children.37

The odds of under-nutrition was higher among pregnant

women from households with lower wealth status compared

to those from households with the highest wealth status. This

finding is in agreement with the systematic review pooled

result suggesting that pregnant women who lived in house-

holds with better economic status had lower odds of being

malnourished.34 The possible explanation for this might be

because those women with higher income have increased

purchasing power and afford to eat diversified diets which,

in turn, improve the nutritional status.

Birth interval was also significantly associated with the

nutritional status of pregnant women. The odds of under-

nutrition were higher among pregnant women with sub-

optimal birth intervals compared to those with optimal

birth intervals. This finding is consistent with the finding

from Nigeria that revealed close spacing of birth increases

the likelihood of under-nutrition in women.38 This may be

due to that close spacing of childbirth deteriorates the

nutritional status during pregnancy.

This study was community-based study in which pri-

mary data were directly collected from pregnant women

through home visit. The study also tried to use standardized

tools and procedures in measuring dietary and other char-

acteristics of participants which could be mentioned as

strength of the study. As limitations, there might be recall

bias on dietary intake as the respondents could forget what

they have consumed in the previous day. However, training

was given for data collectors on how to probe mothers to

remember the feeding patterns to minimize the recall bias.

Conclusion
The present study revealed suboptimal dietary practice and

a high prevalence of under-nutrition among the study

participants. Family size, wealth status, household food

security status and birth interval were significantly asso-

ciated with the nutritional status of pregnant women while

educational status, household food insecurity, nutrition

knowledge, and meal frequency were associated with the

dietary diversity score of the pregnant women. Hence, all

development sectors need to collaborate to improve the

dietary diversity and nutritional status of pregnant women

through promoting women’s education, strengthening sus-

tainable income-generating activities and saving strategies

to improve the wealth status of pregnant women.
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