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ABSTRACT

Objective To assess the magnitude of dietary diversity
and associated factors among pregnant women in the
rural communities of Jimma Zone, south-west Ethiopia.
Design A community-based cross-sectional study was
conducted from 1 June to 30 June 2020.

Settings The study was conducted in Seka Chekorsa and
Mana districts. From a total of 63 listed kebeles, 21 were
randomly selected.

Participants Three hundred sixty first-trimester
pregnant women have participated in this study. We used
a systematic random sampling method to select the
participants after a home-to-home census.

Primary and secondary outcomes Dietary diversity
was assessed using a 24 hours dietary recall method.
Descriptive statistics were computed to describe the study
subjects. Bivariate and multivariable logistic regression
was run to control for all possible confounding effects and
measure the strength of association between the outcome
of interest and predictor.

Results The overall magnitude of adequate dietary
diversity was found to be 186 (51.7%); 95% Cl 46.1% to
56.4%). Having attended elementary education (adjusted
OR (AOR)=2.45; 95%Cl 1.33 to 4.51), completed grade

8 (AOR=6.05; 95% Cl 2.65 to 13.80), attended high
school (AOR=11.69; 95% Cl 3.76 to 36.27), completed
high school and above (AOR=2.92; 95%Cl 1.16 t0 7.32),
husbands attended high school (AOR=2.92; 95%Cl 1.15
to 7.47), family size of less than five (AOR=3.44; 95%Cl
to 1.77-6.66) were positively significantly associated with
adequate dietary diversity. On the other hand, not had
additional meal during pregnancy (AOR=0.42; 95%Cl 0.21
to 0.83) was negatively associated with adequate dietary
diversity.

Conclusions We observed that the adequate dietary
diversity score of pregnant women was low compared
with the pooled proportion of dietary diversity conducted
in Ethiopia. Therefore, strengthening and promoting
female education through intersectoral collaborations

and additional meal counselling during pregnancy is
indispensable.

INTRODUCTION

A healthy diet consists of a variety of safe
foods that meet the varying nutritional
requirements of different population

, Dessalegn Tamiru, Tefera Belachew

Strengths and limitations of this study

» It is a community-based cross-sectional study that
makes it a representation of the target population.

» It considers that the known agroecology of the area
helps to generalise the findings to the study area.

» The dietary diversity score was based on self-report
and it might be subjected to some level of recall bias.

» Due to the cross-sectional nature of the study, it
does not show the temporal or causal effect rela-
tionships between the independent and the outcome
variables.

» Also, the study design does not allow to consider the
seasonal variations.

subgroups.' This is aligned with the fact that
pregnancy is physiologically the most nutri-
tionally demanding period of life.” During
this critical time, nutritional deficits may
lead to irreversible, but preventable physical
and cognitive impairments.” Dietary diver-
sity is the consumption of various foods from
different food groups that allows getting
adequate essential nutrients that can shore up
the well-being of the body and mental devel-
opment.* Thus, dietary diversity is among
the highly advisable nutritional methods to
prevent malnutrition by providing nutrient-
dense food groups in their day-to-day meals
to achieve the required nutrient adequacy of
pregnant women.” ® Moreover, dietary diver-
sity is a very crucial element to avoid micro-
nutrient deficiencies and to promote good
health.” Therefore, the dietary diversity of
pregnant women needs to be improved to
ensure getting the adequate quality of diet
and reduce the consequence of poor dietary
diversity.®* Studies have reported that dietary
diversity of pregnant women is associated
with many factors. Among these, maternal
educational status,” '*'* meal frequency,'’ *
wealth index,15 16 and maternal occupations
like being governmentally employed and
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merchants were some of them.'* '® Recently, many of the
global nutrition efforts have focused on women during
pregnancy and children in the first 1000days, which
is considered as a window of opportunity to improve
maternal and child outcomes.'” Especially, in developing
countries, maternal diet is monotonous and predomi-
nantly plant-based with little consumption of nutrient-
dense animal source foods, fruits and vegetables as they
are not accessible due to poverty.'® Likewise, the diet of
pregnant women in Ethiopia is characterised as monot-
onous and predominantly cereal-based, with very low or
no consumption of fruits and vegetables with no change
in their diet."*

Cognizant of this, even though the government has
made tremendous efforts, the burden of undernutrition
among pregnant women of Ethiopia is still unacceptably
high.?"™* In the country, even though there were reports
about the dietary diversity of pregnant women, most of the
reports were from towns or cities and institutional bases.
Because of this, identifying community-based specific
factors related to the dietary diversity of rural pregnant
women is very critical to design evidence-based appro-
priate long-term nutritional intervention strategies that
would optimise pregnancy and fetal outcomes. Although
Jimma Zone is evergreen and there is a production of
different kinds of fruits and vegetables in the area, there
is no study that evaluated the dietary diversity of pregnant
women, especially in rural communities. Therefore, this
study aimed to assess the magnitude of dietary diversity
and associated factors among pregnant women in the
rural communities of Jimma Zone, South-West Ethiopia.

METHODS AND MATERIALS

Study design, setting and participants

A community-based cross-sectional study design was
conducted in Mana and Seka Chekorsa districts of Jimma
Zone, South-West Ethiopia from 1 June to 30 June 2020.
The zone is found 345km away from the capital city of
the country, Addis Ababa in the south-west direction.
Jimma Zone is one of the leading coffee-producing zones
of Oromia Regional State with annual rainfall ranging
between 1200 mm and 2800mm per annum. Jimma
Zone has two known agroecological (coffee-growing
and food crop-growing) districts. Accordingly, Mana was
selected mainly from coffee-growing districts. Khat was
also another important cash crop in this area. Mana was
found at 1911 m altitude above sea level with an estimated
total population of 160 096, of whom 80481 were men
and 79615 were women. The district had 26 kebeles (the
smallest administrative units) including Yebu and Bilida
Towns. The other selected district was Seka Chekorsa
mainly consisting of grain-producing and food crop-
producing districts (like fruits, teff, peppers and Khat).
It had an altitude between 1580 m and 2560 m above
sea level and an estimated total population of 336 277,
of whom 168863 were men and 167414 were women.
This district had 87 kebeles (the smallest administrative
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Figure 1 Map of the study area of the predictors of diet
diversity among pregnant women in rural communities of
South-West Ethiopia, 2020.

units) including the two town kebeles of Seka. Kebele
is the smallest governmental administrative unit in the
country. Of 12351 expected pregnant women in both
districts, about 4117 were in the first trimester. The study
was carried out among first-trimester pregnant mothers
15-49 years old from 1 June to 30 June 2020 (figure 1).

The details of the methods including study settings,
sampling techniques, inclusion and exclusion criteria are
described elsewhere.**

Sample size determination and sampling technique
The sample size was determined by using a single popu-
lation proportion formula, with the assumption of a 95%
confidence level (Z a/,) and 0.05 expected margin of
error (d). Since we have two objectives we have calculated
the sample size for both to take the larger sample size.
For the first objective, we took the proportion (p) of
poor diet diversity among pregnant women to be 36.1%
from the study done in Jimma town.
n=(2g)* 1t
where Z% =95% level of confidence (1.96), p=esti-
mated proportion, d=margin of error2

(1.96)° 0.361(1—0.361) _ 3.84x (0.361x0.639)

(0.05)2 0.0025 ~ 355

For the second objective, we calculated by using the
double population proportion formula for commonly
associated factors of diet diversity from previous studies.

AP0 (7022

where, n = required sample size, Pl = estimated pro-
portion of study outcome in the exposed group, P2 =
estimated proportion of study outcome in the unex-
posed group, o = level of statistical significance, Zo./2
= the desired level of statistical significance (1.96 for
0=0.05), Z B = the desired power (0.84 for 80% pow-
er), n for each group*2=total sample (ie, for the two

groups).
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Accordingly, we have calculated for maternal educa-
tional status by using the prevalence of inadequate diet
diversity (5.53%) and adequate dietary diversity (43.75%)
among pregnant women who attended college and
above from the study conducted in Shashemane, Central
Oromia attending antenatal clinic.

[0.0553 (1—0.0553)+0.4375 (1—0.4375)]
(0.0553—0.4375)

(1.96 +0.84)*

n=5.26(1.96+0.84)% = 5.26(7.84)

n=42%2=84.

Since it is an unequal proportion, we adjusted the
sample size ( ) by using the following formula:*

n adjusted

n adjusted = %

where,

n: sample size=total sample (ie, for the two groups)

N=211.

Similarly, we have calculated for household income
status by using the prevalence of inadequate diet diversity
(2.53%) and adequate dietary diversity (27.50%) among
pregnant women whose household monthly income was
above 3500 Ethiopian birrs from the study conducted in
Shashemane, Central Oromia attending antenatal clinic.

[0.0253 (1—0.0253)+0.275 (1-0.275)]
(0.0253—0.275)°

(1.96 +0.84)*

n=3.6 (1.96+0.84)° = 5.26 (7.84)

n=29%2=58.

By using the above formula we adjusted the sample size
according to the actual ratio of the two groups. Thus,

58(10.86+1)"
4(10.86)

N =188.

Therefore, we decided to use the sample size calculated
by using the first objective.

After adding 10% for non-response rate, the required
total sample size was 391. A list of all kebeles in both
districts (37 from Seka Chekorsa and 26 from Mana) was
made and a unique identification number was assigned to
each. From a total of 63 listed kebeles, 21 were selected
by a simple random sampling technique. Then, the
sample size was allocated proportionally to each kebele
and first-trimester pregnant women were selected using
a systematic random sampling method. The sampling
frame of the study participants of each kebele was made
after home-to-home census. If a woman was absent from
her house during the interview, eligible pregnant women
in the next house in the serial number were interviewed.
First-trimester pregnant women who were absent from
home were revisited the next day. The pregnancy was
confirmed by ultrasound scanning and pregnancies that
were diagnosed as non-viable or had incurable deformi-
ties were referred to the nearby health institutions for
management.

Study variables

Outcome variables

The outcome variables of this study were adequate dietary
diversity and adequate dietary diversity scores.

Independent variables

The independent variables included in the analyses of
this study were sociodemographic and economic factors
such as age, ethnicity, religion, educational status, occu-
pation, marital status, family size, household head, source
of drinking water, mass media usage and wealth index.
The second category was obstetrics and pregnancy-related
variables which included gestational age, parity, inter-
pregnancy interval, history of abortion, history of still-
birth, history of caesarean section and history of nausea/
vomiting. The third category was variables related to
dietary practices; own fruits/vegetables, additional meals,
food changes during pregnancy, food taboos, iron folate
use, coffee consumption and khat chewing.

Data collection and measurements

The data were collected using a pretested interviewer-
administered structured questionnaire. Data were
collected by eight experienced and trained midwives
(BSc holders) who were familiar with the study area and
could speak the local language ‘Afan Oromo’. In this
study, the Minimum Diet Diversity Score was defined as
the number of different food groups consumed over a
given reference period. It was created by summing up the
number of food groups consumed over 24 hours (a day
before data collection) by the mother to 10 and dichoto-
mising according to the Food and Agricultural Organiza-
tion (FAO) and Family Health International (FHI) 360,
2016 guidelines.”” Thus, consumption of at least five or
more food groups indicates adequate dietary diversity. We
used a multiple pass 24 hours recall method to decrease
the bias (table 1).

Operational definitions

Adequate dietary diversity

When a woman consumed food from five or more
food groups on the day/within 24hours/before data
collection.”’

Inadequate dietary diversity

When a woman consumed food from less than five
food groups on the day/within 24hours/before data
collection.”’

Minimum diet diversity score
It is the number of food groups consumed by a woman
over 24 hours (a day before data collection) 2

Data quality control

The questionnaire was translated into the local language
(Afan Oromo) and 3days of intensive training was given
for data collectors and supervisors on the data collection
instruments. A practical test was administered for data
collectors to make sure that the skill was appropriately
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Table 1 Food groups used for dietary diversity scores
among pregnant women of rural South-West Ethiopia, 2020

Food groups Subgroups

Starchy foods Cereals, grains, white roots and
tubers
Pulses Beans, peas and lentils

Nuts and seeds Nuts and seeds (such as
peanuts, oilseeds, pumpkin

seeds)

Milk and milk products Dairy products such as milk,

butter, cheese and whey

Meat Organ meat (liver, kidney, heart
and other processed foods), meat
(beef, lamb, goat meat), chicken
and fish

Eggs Chicken eggs and quail eggs

Dark green leafy Locally available leafy vegetables

vegetables such as kale, lettuce, spinach

and other wild forms

Vitamin A-rich fruits such as
mango, vegetables (carrot) and
tubers (vitamin A-blended sweet
potatoes)

Vitamin A-rich fruits and
vegetables

Other vegetables Other vegetables such as
cabbage, onion, garlic, green

paper tomatoes, and so on

Other fruits such as avocados,
bananas, and so on

Other fruits

transferred. In addition to this, two trained supervisors
were assigned to give on-site support and oversee the
completeness of the collected data overnight. A pretest
was conducted on 5% of the total sample in the Kersa
district, the non-selected setting of Jimma Zone.

Data processing and analysis

Data were checked for completeness, consistency and
accuracy. Then, it was entered into Epi-data V.3.1 and
exported to STATA V.13 for data cleaning and analysis.
Descriptive statistics such as mean, frequency and percent-
ages were used to describe the study subjects. Binary and
multivariable logistic regression analyses were used to see
the association between the explanatory and the outcome
variables. Variables with a value of p<0.2 during bivariate
logistic regression analyses were selected as candidates
for the multivariable logistic regression model to control
for all possible confounding effects. Crude and adjusted
ORs (AOR) along with 95% ClIs were used to estimate the
strength of association. Variables having a value of p<0.05
in the backward stepwise multivariable logistic regres-
sion were considered as significantly associated with the
dependent variable. The goodness of fit for the final
logistic model was tested using the Hosmer and Leme-
show test at >0.05 (p=0.43). Multicollinearity was checked
by using the correlation coefficient of the matrix. The
highest observed correlation among the independent

variables was r=0.19. The wealth index was estimated as
a composite indicator of living standards by considering
29 variables related to ownership of household durable
assets (both productive and non-productive assets).
Before conducting the principal component analysis,
assumptions of the overall sampling adequacy (Kaiser-
Meyer-Olkin measurement of sampling (KMO) >0.5),
Bartlett’s test of sphericity (p <0.05), having common-
ality >0.5, not having the complex structure correlation
20.40 were checked. The components that collectively
explained more than 60% of the variance in the set of
variables were used for generation of continuous variable.
It was done by summing up the principal components
into one and making the tertile rank.

Patient and public involvement

In this study, the patients or the public were not directly
involved in the design. However, the study participants,
Jimma University, and the zonal and district health
offices were informed about the objectives of the study
and agreed to conduct. Moreover, we have planned to
disseminate the findings to the Jimma zonal and respec-
tive districts health offices.

RESULTS

Sociodemographic and economic characteristics of
respondents

Of the 391 individuals who were approached, 360 partici-
pants were interviewed in the study giving a response rate
0f92%. The mean (+SD) age of the study participants was
23.805+4.8 years with a range of 15-45 years. The majority
of respondents was Muslims (326 (90.56%)) and Oromo
ethnic groups (348 (96.67%)). Lower than a quarter of
the respondents had no formal education (78 (21.67
%)), while only 22 (6.11 %) had completed high school.
Moreover, over half of the respondents (262 (72.78%))
were housewives followed by merchants (75 (20.83%)).
Likewise, most of the respondents (302 (83.89%)) had a
family size of 2-5 (table 2).

Obstetrics and pregnancy-related characteristics

All the study participants were first-trimester pregnant
mothers (gestational age of 7-13 weeks) and the mean
gestational age was 11 weeks+4 days. Half of the respon-
dents (177 (49.17%)) had 1-2 live birth children and
about 103 (28.61%) were primigravida ladies. About 288
(63.33%) of the participating mothers had <2 years inter-
pregnancy intervals (table 3)

Dietary practices of the study participants

More than half (189 (52%)) of the respondents had Owen
home garden fruit/vegetables/for consumption and sale.
Most of the respondents (289 (80%)) did not avoid food
during pregnancy and the majority of the respondents (314
(87.22%)) did not take iron folate tablets during early preg-
nancy. Almost all the respondents (357 (99.17%)) didn’t
consume alcohol during pregnancy (table 4).

4
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Adequate dietary diversity Total
Yes No
Variables N (%) N (%) N (%) x? P value
15-20 59 (31.72) 64 (36.78) 123 (34.17) 7.18 0.12
21-24 34 (18.28) 26 (14.94) 60 (16.67)
25-29 83 (44.62) 72 (41.38) 155 (43.06)
30-34 0 (0.00) 5(2.87) 5(1.39)
35-49 10 (5.38) 7 (4.02) 17 (4.72)
Oromo 179 (96.24 169 (97.67) 348 (96.67) 4.09 0.39
Amhara 3(1.61) 2 (1.15) 5(1.39)
Dawuro 3(1.61) 1(0.57) 4(1.11)
Yem 1(0.54) 2(1.15) 3(0.84)
Muslim 162 (87.10) 164 (94.25) 326 (90.56) 6.19 0.045
Orthodox 18 (9.68) 9(5.17) 27 (7.50)
Protestant 6 (3.23) 1(0.57) 7 (1.94)
No formal education 27 (14.51) 51 (29.51) 78 (21.67) 25.24 <0.001
Elementary school 87 (46.77) 89 (51.15) 176 (48.89)
Completed grade 8 34 (18.28) 15 (8.62) 49 (13.61)
High school 21 (11.29) 5(2.87) 26 (7.22)
Completed high school and above 17 (9.13) 14 (8.04) 31 (8.61)
Merchant 41 (22.04) 34 (19.54) 75 (20.83) 4.85 0.30
Housewife 135 (72.58) 127 (72.99) 262 (72.78)
Government employee 5 (2.69) 2(1.15) 7 (1.94)
Student 1(0.54) 5(2.87) 6 (1.67)
Daily labourer 4 (2.15) 6 (3.45) 10 (2.78)
Married 186 (100) 173 (99.43) 359 (99.72) 1.07 0.30
Widowed 0 (0.00) 1(0.57) 1(0.28)
Less than five 149 (80.11) 153 (87.93) 302 (83.89) 0.07 0.04
Six and above 37 (19.89) 21 (12.07) 58 (16.11)

No formal education 35 (18.82) 36 (20.69) 71 (19.72) 18.87 0.002

Household head

Drinking water source

(3]
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Adequate dietary diversity Total
Yes No
Variables N (%) N (%) N (%) X2 P value

Mass media used

Wealth index

Districts

Adequate dietary diversity Total ‘

Variables Yes n (%) No n (%) n (%) x? P value
>8 weeks 7 (3.77) 8 (4.60) 15 (4.17) 0.15 0.14
8-13 weeks 179 (96.23) 166 (95.40) 345 (95.83)
<2 years 121 (65.05) 107 (61.49) 228 (63.33) 0.49 0.48
>2 years 65 (34.95) 67 (38.51) 132 (36.67)

Primipara 109 (58.60) 106 (60.92 215 (59.72) 0.23 0.97
1-2 children 34 (18.28) 31(17.82) 65 (18.06)

3-4 children 35 (18.82) 30 (17.24) 65 (18.06)

5 and more children 8 (4.30) 7 (4.02) 15 (4.17)

Yes 32 (17.20) 37 (21.26) 69 (19.17) 0.95 0.32
No 154 (82.80) 137 (78.74) 291 (80.83)

Yes 8 (4.30) 10 (5.75) 18 (5.00) 0.39 0.39
No 178 (95.70) 164 (94.25) 342 (95.00)

Yes 5 (2.69) 4 (2.30) 9 (2.50) 0.05 0.81
No 181 (97.31) 170 (97.70) 351 (97.50)

Yes 83 (44.62) 65 (37.36) 148 (41.11) 1.96 0.16
No 103 (55.38) 109 (62.64) 212 (58.89)

(=]
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Table 4 The dietary practices among pregnant women in rural South-West Ethiopia, 2020 (n=360)

Adequate dietary diversity Total
Variables Yes n (%) No n (%) n (%) X2 P value
Own fruit/vegetable garden
Yes 96 (51.61) 93 (53.45) 189 (52.5) 0.12 0.72
No 90 (48.39) 81 (46.55) 171 (47.5)
Fruits and vegetables used
Sell all of it 2 (2.08) 0 (0.00) 2 (1.06) 2.00 0.36
Sell part of it 50 (52.08) 51 (54.84) 101 (53.44)
Use all for consumption 44 (45.83) 42 (45.16) 86 (45.5)
Additional meal
Yes 35 (18.81) 15 (8.62) 50 (13.89) 5.09 0.02
No 151 (81.18) 159 (91.37) 310 (86.11)
Changed food during pregnancy
Yes 50 (26.88) 39 (22.41) 89 (24.72) 0.96 0.32
No 136 (73.12) 135 (77.59) 271 (75.28)
Avoid food during pregnancy
Yes 38 (20.43) 33 (18.97) 71 (19.72) 0.12 0.72
No 148 (79.57) 141 (81.03) 289 (80.28)
Types of foods avoided
Sugar cane 20 (51.28) 12 (36.36) 32 (44.44) 1.99 0.36
Avocado 10 (25.64) 9 (27.27) 19 (26.39)
Tomato 9 (23.08) 12 (36.36) 21 (29.17)
Reason for food avoidance
Big baby 33 (86.84) 21 (63.64) 54 (76.06) 9.36 0.02
Maternal obesity 0 (0.00) 2 (6.06) 2 (2.82)
Fetal discolouration 0 (0.00) 5(15.15) 5(7.04)
Cause parasite 5(13.16) 5(15.15) 10 (14.08)
Take iron folates
Yes 28 (15.05) 18 (10.34) 46 (12.78) 1.78 0.18
No 158 (84.95) 156 (89.66) 314 (87.22)
Coffee consumption
Yes 162 (87.10) 152 (87.36) 314 (87.22) 0.05 0.95
No 24 (12.90) 22 (12.64) 46 (87.22)
Khat chewing
Yes 45 (24.19) 40 (22.99) 85 (23.61) 0.07 0.78
No 141 (75.81) 134 (77.01) 275 (76.39)
Alcohol consumption
Yes 2(1.08) 1(0.57) 3(0.83) 0.27 0.60
No 184 (98.92) 173 (99.43) 357 (99.17)

Women Minimum Dietary Diversity Score

The overall magnitude of adequate dietary diver-
sity intake among pregnant women was found to be
186 (51.70 %; 95%CI 46.10% to 56.40%) whereas,
inadequate dietary diversity was observed among 174
(48.33%; 95% CI 43.60% to 53.90%) pregnant mothers
(figure 2).

Factors associated with maternal dietary diversity

In the bivariate analysis, adequate maternal dietary
diversity was significantly associated with women
attending elementary school (p=0.030), completed
grade 8 (p<0.001), attending high school (p<0.001), and
completed high school and above (p=0.055) compared
with those who were unable to read and write. Similarly,
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Minimum diet diversity score(MDD_W)

m Adequate MDD-W score

Inadequate MDD-W score

Figure 2 The minimum dietary diversity score among
pregnant women of Jimma Zone, South-West Ethiopia, 2020.

pregnant women whose husbands attended high school
(p=0.003) were significantly associated with the intake
of adequate dietary diversity compared with those whose
husbands had no formal education. The bivariate anal-
ysis further revealed that women having a family size of

less than five were significantly associated with adequate
dietary diversity (p=0.046) compared with those who had
six and above. Likewise, pregnant women who started
an additional meal were significantly associated with
adequate dietary diversity (p=0.025) compared with those
who did not (table 5).

After controlling for other variables, adequate dietary
diversity was significantly associated with attending
elementary education (AOR=2.45; 95% CI 1.33 to 4.51),
completing grade 8 (AOR=6.05; 95% CI 2.65 to 13.80),
attending high school (AOR=11.69; 95%CI 3.76 to
36.27), completing high school and above (AOR=2.92;
95%CI 1.16 to 7.32), husbands attending high school
(AOR=2.92; 95% CI 1.15 to 7.47), family size of less than
five (AOR=3.44; 95% CI to 1.77 to 6.66) and not had addi-
tional meal during pregnancy (AOR=0.42; 95% CI 0.21 to
0.83) (table 5)

DISCUSSION
This study aimed to assess the magnitude of dietary diver-
sity and associated factors among pregnant women in the

Table 5 The binary and multivariable logistic regression modelling of predictors of dietary diversity among pregnant women in

rural South-West Ethiopia, 2020 (n=360)

Adequate dietary diversity
Variables Yes (n=186 No (n=174) P COR*(95% CI) P value AORTY (95% ClI)
Maternal education
No formal education 27 (14.51) 51 (29.51) Ref. Ref.
Elementary school 87 (46.77) 89 (51.15) 0.030* 1.846 (1.06 to 3.20) 0.004t 2.45(1.3to 4.51)
Completed grade 8 34 (18.28) 15 (8.62) <0.001* 4.28 (1.99 to 9.20) <0.001t 6.05 (2.65 to 13.80)
High school 21 (11.29) 5(2.87) <0.001* 7.93 (2.69t023.37) <0.001t 11.69 (3.76 to 36.2)
Completed high school and above 17 (9.13) 14 (8.04) 0.055* 2.29 (0.98 to 5.35) 0.0231 2.91 (1.16t0 7.32)
Husband’s education
No formal education 35(18.82) 36 (20.69) Ref Ref
Elementary school 69 (37.10) 75 (43.10) 0.849 0.94 (0.58 to 1.67) 0.846  0.93 (0.50 to 1.75)
Completed grade 8 19 (10.22) 32 (18.39) 0.188* 0.61(0.29 to 1.27) 0.057  0.44 (0.19to0 1.02)
High school 35 (18.82) 10 (5.75) 0.003* 3.6 (1.54 to 8.36) 0.0241 2.92 (1.14 to 7.46)
Completed high school and above 28 (15.06) 21 (12.07) 0.398 1.37 (0.65 to 2.85) 0.805 1.10 (0.48 to 2.54)
Family size
Less than five 149 (80.11) 153 (87.93) 0.046* 1.809 (1.01t03.23) <0.001t 3.4 (1.77 to 6.66)
Six and above 37 (19.89) 21 (12.07) Ref Ref
Wealth index
Rich 11 (5.91) 13 (7.47) 0.222 0.56(0 .22 to 1.41) 0.589  0.74 (0.25 to 2.15)
Medium 127 (68.28) 129 (74.14) 0.106* 0.65 (0.39 to 1.09) 0.578  0.84 (0.46 to 1.53)
Poor 48 (25.81) 32 (18.39) Ref Ref
Additional meal
Yes 35 (18.81) 15 (8.62) Ref Ref
No 151(81.18) 159 (91.37) 0.006* 0.40(0.21 t0 0.77) 0.012t 0.41 (0.20 to 0.82)

*Significant in binary analysis.
TSignificant in multivariable logistic regression.
AOR, adjusted OR; COR, crude OR; Ref, reference category.
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rural communities of Jimma Zone, South-West Ethiopia.
Pregnancy is a critical period which demands adequate
dietary diversity to prevent undernutrition across gener-
ations.” Adequate dietary diversity during pregnancy is
a very important key to meet the increased demands of
nutrients and prevent unwanted consequences.” In our
study, we observed that almost half of the mothers (51.7%
(95%CI 46.1 % to 56.4 %)) had adequate minimum
dietary diversity scores. The current result agrees with
studies from Arsi Zone, Ethiopia which was 50.26%,%
whereas it was higher than the prevalence reports from
Bale Zone, Ethiopia 44.8%,29 Shashemene Oromia, Ethi-
opia 25.4%,” East Gojam Zone, Ethiopia 45%,"? West
Gojam, Northwest Ethiopia 46.4%” and Ghana 40.3%."
On the other hand, it was lower than the observations
reported from the public health facility of Nekemte
town (73.11%),* Kembata Tembaro public health centre
southern Ethiopia (79.9%),” Alamata General Hospital
of Tigray Ethiopia (61.2%)"* and Islamabad, Pakistan
(89%).** All these discrepancies might be because of
the variations in the dietary diversity score measurement
tools, and geographical and seasonal variations.”

In the present study, we found that adequate dietary
diversity during pregnancy was significantly associated
with maternal education. Thus, pregnant women who
attended elementary schools, junior schools and high
schools had two times (AOR=2.45,95% CI 1.3 to 4.51), six
times (AOR=6.05, 95% CI 2.65 to 13.8) and three times
(AOR=2.9,95% CI 1.16 to 7.32) more likelihood of having
adequate dietary diversity than those who did not attend
formal education, respectively (table 5). Similar findings
were also observed in studies carried out by several other
investigators. Accordingly, a study from Shashemen,
Central Oromia region shows that adequate dietary diver-
sity was 3.18 times among women who attended tertiary
school.” Similarly, a report from the rural community of
Ilu Aba Bor Zone, Ethiopia, showed that adequate dietary
diversity during pregnancy was 3.4 times more among
women who attended secondary school than those who
did not attend formal education.'” In the same way, the
study carried out in Jille Tumuga, North-East Ethiopia
indicated that pregnant women who attended some
educational level were 2.33 times more likely to attain
adequate dietary diversity than those who did not.'®
Another study from Kenya Referral Hospital revealed that
women who attended secondary school were 2.78 times
more likely to attain adequate dietary diversity."” Like-
wise, a report from the Indian slum of Kolkata showed
that women who attended higher educational levels were
2.83 times more likely to attain adequate dietary diver-
sity than those who have no formal education.”® Further-
more, a study from southern Bangladesh reported that
women who completed secondary school were 2.8 times
more likely to consume a diversified diet."’ This could be
because mothers who had some educational level had
better awareness about the importance of diet diversity
and added diversified food to their meal during preg-
nancy.”” In addition to this, educated mothers might

have better jobs which can affect the household wealth
and subsequently affect the adequacy of maternal dietary
diversity.'’°

In the same way, pregnant women whose husbands
attended some high school grades were three times more
likely to have adequate dietary diversity during pregnancy
compared with women whose husbands had no formal
education (table 5). This finding is supported by reports
from Alamata General Hospital, northern Ethiopia, that
show that pregnant women, whose husbands attended
high school and above, were 2.8 times more likely to
consume a diversified diet."* Likewise, a report from
Tanzania showed the association between women’s diet
diversity and husbands’ education level.”® This could be
due to the fact that women whose husbands had attended
high school might have better access to information
regarding the importance of dietary diversity during
pregnancy.

Similarly, the current study revealed that having a
family size of less than five was significantly associated with
adequate maternal dietary diversity. Thus, women who
had less than five family members were three times more
likely to have adequate dietary diversity compared with
women who had a family size of six and above (table 5).
This was supported by evidence from Ilu Aba Bora Zone,
Ethiopia, which indicated that pregnant women with a
family size of five and above were three times more likely
to be undernourished.” Another similar study from
Woldia, North-East Ethiopia revealed that young adoles-
cents living with five or more family sizes were 2.09 times
more likely to consume an inadequate diet.”” In the same
way, a report from the Indian slum of Kolkata showed that
households having small family sizes were more than two
times likely to attain adequate dietary diversity than those
who have more.* This might be due to a tendency for a
woman to eat last and smaller portions to secure other
household members. Another possible explanation could
be a greater burden of care in households of large family
sizes which could affect intake of adequate dietary diver-
sity in pregnant women.

We also observed that pregnant women who had not
yet started on an additional meal were 60% less likely to
have an adequate diversified diet compared with those
who have started on the additional meal (table 5). This
finding concurs with studies conducted in the Illu Aba
Bora Zone, Ethiopia which revealed that women who
had three or more meals were 2.8 times more likely to
had a diversified diet.'” Similarly, a report from Alamata
General hospital, Ethiopia showed that pregnant women
who had three or more meals per day were 2.6 times
more likely to have an adequately diversified diet.'* This
might be because pregnant women who consumed an
additional meal per day have more chances of accessing
different food groups.

After the implementation of the essential nutrition
actions for the last 10 years by the government of Ethi-
opia, there is still nearly half of pregnant women meeting
adequate dietary diversity. Thus, the findings of this study
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have practical implications on the interventions calls to
revamp behaviour change communications by using
different strategies to improve it. This study has several
important strengths and limitations. It is a community-
based study proportionally allocated to the two known
agroecology of the study area which makes it represent
the true population and helps to inference the findings
to the study area. However, because of the cross-sectional
nature of the study, temporal or causal effect relationships
established and seasonal variations were not considered.
Moreover, the dietary diversity score was based on self-
report and it might be subjected to some level of recall
bias. Nevertheless, the multiple pass 24 hours probing
method was used to minimise the recall bias.

CONCLUSIONS

In this study, the dietary diversity of pregnant women was
low as compared with the pooled proportion of dietary
diversity among pregnant women conducted in Ethi-
opia."” The mother being educated, husbands having
attended high school grades, family size of less than five,
and not having an additional meal during pregnancy
were significantly associated with adequate dietary diver-
sity. The results imply there is a need for strengthening
and promoting female education through intersectoral
collaborations and additional meal counselling during
antenatal care follow-up. Also, dietary diversity inter-
ventions need to target women who have had no formal
education, large family sizes and the importance of addi-
tional meals during pregnancy to improve inadequate
dietary diversity. Moreover, the findings of the the present
study suggest an association, not causality. Thus, further
studies with more strong designs are needed.
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