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Abstract
Maternal dietary feeding practice is one of the proxy indicators of maternal nutrient adequacy and it improves outcomes for both mothers and their
offspring. The minimum maternal dietary diversity score of lactating women is defined as when the mother ate at least four and above food groups
from the nine food groups 24 h preceding the survey regardless of the portion size. Therefore, the present study aimed to determine the minimum dietary
diversity score (MDDS) and its predictors among lactating mothers in the Pastoralist community, Ethiopia. A community-based cross-sectional study
design was employed on 360 lactating mothers using a multi-stage sampling technique from 5 January 2020 to 10 February 2020. Data were collected
using questionnaires and anthropometry measurements. Data were entered using EPI-data 4.6.02 and exported into SPSS version 25. Statistical significance
was declared at P-value <0⋅05 at multivariable logistic regression. Only one in four lactating mothers met the MDDS. The majority of them consumed
cereals in the preceding 24 h of data collection. The most important predictors were maternal meal frequency (adjusted odds ratio (AOR) 6⋅26; 95 % con-
fidence interval (CI) (3⋅51, 11⋅15)), antenatal care (ANC) follow-up one to three times and four and above times (AOR: 2⋅58; 95 % CI (1⋅24, 5⋅36), 4⋅77
(1⋅90, 11⋅95), respectively) and secondary paternal education (AOR 2⋅97; 95 % CI (1⋅44, 6⋅11)). The MDDS among lactating mothers was low. Paternal
education, maternal meal frequency and ANC follow-up were the significant predictors. Therefore, to improve maternal dietary diversity score emphasis
should be given to those predictors.
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Introduction

At reproductive age, women in low- and middle-income coun-
tries are vulnerable to malnutrition(1). However, maternal
under-nutrition is a severe public health problem globally
accounting for 45 % of all maternal deaths(2). Moreover,
physiologically the nutritional demand increases during lacta-
tion. During this phase, the requirements for both energy
and essential nutrients are higher(3).
Dietary practice is a major challenge in developing countries

that take the line-share for the cause of under-nutrition(1,4).

A lack of access to an adequate diversified diet is identified as
one of the severe problems among poor populations(5).
Dietary diversity (DD) is considered as the proxy indicator
for measuring dietary adequacy among individuals(6). Maternal
under-nutrition is the major challenge, and it is the global
agenda as central to health and sustainable development(1).
Ethiopia is one of the low-income countries with the highest

levels of malnutrition among lactating women in sub-Saharan
Africa(7,8). Similarly, the limited studies conducted from
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Ethiopia such as Aksum(9) and South Gondar(10) showed that
DD of lactating mothers was low. Additionally, there is no
documentation on the predictors of DD among lactating
mothers in the Afar pastoralist community, Ethiopia. The pre-
sent study aimed to determine the magnitude of meeting min-
imum dietary diversity score (MDDS) and its predictors
among lactating mothers in Abala district, Afar pastoralist
community, Ethiopia. This will help in designing a proper
intervention to improve maternal nutrition and easily access
information for further research about lactating mothers.

Methods

Study design, setting and period

A community-based cross-sectional study was conducted in
Abala district, Afar region, Ethiopia. The district is located
about 942 km northeast of Addis Ababa and 491 km far
from the regional capital city, Samara. According to the projec-
tion of the 2007 national Census, the district has a total popu-
lation of 43 372 with an area of 1188⋅72 km2. From the Abala
health bureau report, the district has one general hospital, four
health centres and eight functional health posts. The study was
conducted from 5 January 2020 to 10 February 2020.

Inclusion and exclusion criteria

The source population was all lactating women in the Abala
district who had a child aged less than 24 months. Mothers
were excluded if they were seriously ill and have physical
deformities which alter the procedures to take correct
anthropometric measurements.

Sample size determination and sampling procedure

The sample size was calculated using the open EPI-info ver-
sion 7.1.1 with considering the assumptions of 17⋅2 % magni-
tude of MDDS from a study done in Ghana(11), 5 % margin of
error, 95 % confidence interval (CI), 10 % non-response
allowance and 1⋅5 design effect. The calculated final sample
size was 362 lactating women.

Sampling procedure

The study participants were selected using a multi-stage sam-
pling technique. The Abala district has a total of 14 kebeles,
from which 5 kebeles were selected randomly. The sample
size was proportionally allocated based on the total number
of lactating women in each selected kebele (from the health
extension worker’s family folder). Finally, study participants
were selected using a systematic sampling method. In house-
holds where there are more than one lactating women, a lot-
tery method was used to select one participant.

Data collection procedure and quality control measures

A semi-structured questionnaire was developed through a crit-
ical review of relevant literature. The questionnaire was con-
sisting of socio-demographic characteristics, maternal

healthcare practice, maternal dietary feeding practice, sanita-
tion and hygiene-related factors, and anthropometric measure-
ments. Six diploma-holder health professionals as data
collectors and two master-holder public health professionals
as supervisors were recruited. Data were collected by direct
face-to-face interviewing with lactating mothers and measuring
anthropometry.
The dietary diversity of lactating women was collected using

the women’s dietary diversity score (WDDS). It is calculated
by a simple count and summing-up of the number of food
groups that an individual respondent has consumed over the
preceding 24-h recall period regardless of the portion size
from the nine food groups. The calculated MDDS is taken
as the consumption of at least four or more food groups. A
minimum meal frequency is also calculated by counting the
frequency of meals an individual took 24 h before the sur-
vey(12). The maternal mid upper arm circumference (MUAC)
was measured using UNICEF measuring tape to the nearest
0⋅1 cm.

Data quality control measures

The research questionnaire was prepared in the English ver-
sion and translated into the local language (Afar af).
Pre-testing was done on 10 % of the sample size in the
none-selected kebeles of the Abala district. Data collectors
and supervisors were selected based on their fluency in the
local language and they were trained on data collection
techniques.
The anthropometric measurement (MUAC of the lactating

mother) was performed according to the World Health
Organization (WHO) standardised procedures. It was mea-
sured by placing WHO MUAC measuring tape on the upper-
middle arm between the acromion and olecranon process of
the non-dominant hand. Duplicate anthropometric measure-
ments were done in case of deviations from standard proce-
dures in measuring to minimise measurement errors.
Continuous supervision and follow-up of the data collectors
were made to review and check for completeness and consist-
ency of the collected data on daily basis. The collected data
were handled and stored carefully and appropriately.

Data processing and analysis

The data were cleaned and entered into the latest Epi-data ver-
sion 4.6.02, and transferred to statistical package for social
sciences (SPSS) version 25 software for statistical analysis. The
study results were presented as mean (SD) or numbers (%).
The statistical association was determined using bivariable

and multivariable logistic regressions were used. Statistical sig-
nificance was determined using the adjusted and unadjusted
odds ratio with 95 % CI and P-value <0⋅05. Predictor vari-
ables that have an association with the outcome variable at
bivariable analysis with a P-value of <0⋅25 were selected and
included in the multivariable logistic regression model.
Analysis was done using a backward logistic regression
model and, variables with a P-value < 0⋅05 in multivariable
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analysis were declared as statistically and independently signifi-
cant predictors of under-nutrition among lactating mothers.
The final model was tested using Hosmer and Lemeshow’s

χ2 test P-value, and it was P = 0⋅821, which showed that the
model was the best fit. The percentage of the model that
was accurately classified was 82 % and the extent of multi-
colinearity was also assessed using standard error cut off
two, and no variables were found.

Ethical considerations

The present study was extracted and analysed from a study
conducted according to the guidelines laid down in the
Declaration of Helsinki, and all procedures involving human
subjects/patients were approved by the ethical review commit-
tee of Samara University College of Health and Medical
Sciences (Ref: ERC0053/2019). Informed verbal consent
was obtained from all subjects (verbal consent was witnessed
and formally recorded).

Operational definitions

• Minimum maternal dietary diversity score of lactating women
◦ Met: If the mother ate at least four and above food groups

from the nine food groups 24 h preceding the survey.
◦ Not met: If the mother ate less than four food groups

from the nine food groups 24 h preceding the survey.
• Minimum meal frequency:

◦ Met: If the mother consumes at least four times and above
times per 24 h preceding the survey, regardless of portion
size.

◦ Not met: If the mother consumes less than four times per
24 h preceding the survey, regardless of portion size.

▪ Maternal under-nutrition
◦ Yes: if MUAC < 23 cm and
◦ No: if MUAC≥ 23 cm

▪ Lactating mother: A mother who was breastfeeding her
child at the time of the survey.

Result

Socio-demographic characteristics of study participants

A total of 360 lactating mothers were included in the present
study with a 99⋅4 % response rate. The mean (±SD) age was
29⋅68 (±7) years. The majority 297 (82⋅5 %) and 311 (85 %)
of them were rural residents and Afar in ethnicity, respectively.
More than half, 222 (61⋅7 %) of mothers did not receive a for-
mal education (Table 1).

Lactating mothers health care and nutrition-related
characteristics

More than one-third, 137 (38⋅1 %) of mothers were not
attending antenatal care (ANC) follow-up. Of all study partici-
pants, institutional delivery for the index child was 97(26⋅9 %).
The mean (±SD) score of maternal mid-upper arm circumfer-
ence was 23⋅98 (±2⋅51) cm (Table 2).

Lactating mothers feeding practice. Less than two-third, 228
(62⋅3 %) of study participants were getting nutrition-related
counselling. There was food taboo during lactation in 7(1⋅9 %)
of them. Two hundred and seventy-five (76⋅4 %) of study
participants had a low dietary diversity score, while 84 (22⋅9 %)
and 4 (1⋅1 %) of them had medium and high dietary diversity
scores, respectively. The mean (±SD) score of maternal DDS
and maternal meal frequency was (3⋅09 ± 0⋅875) and (3⋅33 ±
0⋅570), respectively. Only, 88 (24 %) of lactating mothers met
the MDDS, while 117 (32⋅5 %) of them met the minimum
meal frequency. In the last 24 h preceding the survey, all study
participants consumed starchy staples, but only 16⋅4, 3⋅8 and
2⋅7 % of them had consumed dark green leafy vegetables, eggs
and organ meat, respectively (Figs. 1 and 2).

Lactating mothers feeding practice one week before the
survey. One week before the survey, all study participants
consumed starchy staple foods and legumes. The least food
groups consumed by study participants a week before were
organ meat and other meat groups (Table 3).

Sanitation and hygiene-related characteristics of study
participants. The majority 331 (91⋅9 %) of the study
participants got water from protected sources, and more
than half 203 (55⋅5 %) of them had no latrine. Nearly
three-fourth, 271 (74⋅0 %) of study subjects dispose of solid
waste at open fields (Table 4).

Factors associated with MDDS

In the bivirate analysis variable like maternal residence, mater-
nal age maternal educational status, maternal occupation,
paternal occupation, family size, ANC follow-up, TV/radio
ownership, maternal meal frequency, livestock ownership,
gravidity, paternal education and birth place had significant
association at P-value<0⋅25 with dietary diversity of lactating
mothers (Supplementary Table S1 of Supplementary mater-
ial),and entered into the multivariable logistic regression
model to control the effect of confounders. Finally, paternal
education, ANC follow-up and maternal meal frequency
were maintained their consistency (Table 5).

Discussion

The present study was done to determine the level of dietary
diversity and its predictors among lactating mothers in Abala dis-
trict, Afar pastoralist community National Regional State,
Ethiopia. In the present study, the overall minimum dietary
diversity among lactating mothers was 23⋅6 % (95 % CI 19 %,
28 %). The present study finding is similar to the study revealed
in Oromia 23 %(13).
The MDDS in the present study is lower than as compared

with studies done in other parts of Ethiopia such as Angecha
district 47⋅8 %(14), Dedo and Seqa-Chekorsa district 32⋅8
%(15), Ataye district 48⋅8 %(16), Lay Gayt district 34⋅3 %(17),
Dessie town 45⋅5 %(18), Aksum town 43⋅6 %(9) and
Debretabor 75 %(19) showed that lactating mothers met the
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minimum diet diversity. This finding is also lower than find-
ings from other low- to middle-income countries such as
Nepal 53 %(20) and Malawi 28⋅1 %(21). In a case-control

study in Dhaka, Bangladesh 42 %(22) also has higher findings
than the present study. But this finding is higher than from
studies done in Leseto14⋅4 %(23) and Ghana 17⋅2 %(11). This
difference might be due to sampling size, study design, setting,
climate, tradition, poverty status and nutrition intervention.

Table 2. Health care-related characteristics among lactating mothers in

Abala district, Afar region, Northeast Ethiopia, 2020 (n 360)

Variables Category

MDDS

Total

n (%)Not met n (%)

Met

n (%)

Antenatal care No 124 (34⋅4) 13 (3⋅6) 137 (38⋅1)
1–3 121 (33⋅6) 41 (11⋅4) 162 (45⋅0)
≥4 30 (8⋅3) 31 (8⋅6) 61 (16⋅9)

Gravidity Primigravida 39 (10⋅3) 24 (6⋅7) 63 (17⋅5)
2–4 126 (35⋅0) 42 (11⋅7) 168 (46⋅7)
≥5 110 (30⋅6) 19 (5⋅3) 129 (35⋅8)

Birth place Home 216 (60⋅0) 47 (13⋅1) 263 (73⋅1)
Health

institution

59 (16⋅4) 38 (10⋅6) 97 (26⋅9)

Maternal MUAC <23 108 (30⋅0) 11 (3⋅1) 119 (33⋅1)
≥23 167 (46⋅4) 74 (20⋅6) 241 (66⋅9)
Mean (±SD) 23⋅98 (±2⋅51)

MDDS, minimum dietary diversity score.

Fig. 1. Percentage of women’s minimum dietary diversity score (WMDDS)

and minimum meal frequency for women (WMMF) among lactating mothers

24 h before the survey in Abala district, pastoralist community, Afar region,

Northeast Ethiopia, 2020 (n 360).

Table 1. Socio-demographic characteristics among lactating mothers in Abala district, Afar region, Northeast Ethiopia, 2020 (n 360)

Variables Category

MDDS

Total n (%)Not met n (%) Met n (%)

Maternal age 15–24 71 (19⋅0) 33 (9⋅2) 104 (28⋅9)
25–34 119 (33⋅1) 39 (10⋅8) 158 (43⋅9)
35–49 85 (23⋅6) 13 (3⋅6) 98 (27⋅2)
Mean (±SD) (29⋅68 ± 7)

Residence Rural 240 (66⋅7) 57 (15⋅8) 297 (82⋅5)
Urban 35 (9⋅7) 28 (7⋅8) 63 (13⋅5)

Ethnicity Afar 248 (67⋅8) 63 (17⋅2) 311 (85⋅0)
Others* 30 (8⋅0) 25 (6⋅9) 55 (15⋅0)

Religion Muslim 247 (68⋅6) 63 (17⋅5) 310 (86⋅1)
Orthodox 28 (7⋅8) 22 (6⋅1) 50 (13⋅9)

Maternal educational status No formal education 187 (51⋅9) 35 (9⋅7) 222 (61⋅7)
Primary 76 (21⋅1) 26 (7⋅2) 102 (28⋅3)
Secondary and above 12 (3⋅3) 24 (6⋅7) 36 (10⋅0)

Maternal occupation Pastoralist 147 (40⋅8) 21 (5⋅8) 168 (46⋅7)
Housewife 88 (24⋅4) 32 (8⋅9) 120 (33⋅3)
Merchant 30 (8⋅3) 15 (4⋅2) 45 (12⋅5)
Employed*** 10 (2⋅8) 17 (4⋅7) 27 (7⋅5)

Paternal educational status No formal education 193 (53⋅6) 35 (9⋅7) 228 (63⋅3)
Primary 47 (13⋅1) 13 (3⋅6) 60 (16⋅7)
Secondary and above 35 (9⋅7) 37 (10⋅3) 72 (20⋅0)

Paternal occupation Pastoralist 200 (55⋅6) 35 (9⋅7) 235 (65⋅3)
Employed*** 35 (9⋅7) 34 (9⋅4) 69 (19⋅2)
Others **** 40 (11⋅1) 16 (4⋅4) 56 (15⋅5)

Family size ≤4 98 (26⋅8) 45 (12⋅3) 143 (39⋅1)
>4 180 (49⋅2) 43 (11⋅7) 223 (60⋅9)
Mean (±SD) (5⋅64 ± 2⋅19)

Decision maker of the household Father 195 (53⋅3) 50 (13⋅7) 245 (68⋅1)
Mother 41 (9⋅4) 12 (6⋅4) 53 (14⋅7)
Jointly 39 (10⋅8) 23 (6⋅4) 62 (17⋅2)

Owning Television and/or Radio Yes 34 (9⋅4) 25 (6⋅9) 59 (16⋅4)
No 241 (66⋅9) 60 (16⋅7) 301 (83⋅6)

Farming land ownership Yes 79 (21⋅9) 27 (7⋅5) 106 (29⋅4)
No 196 (54⋅4) 58 (16⋅1) 254 (70⋅6)

Livestock ownership Yes 240 (66⋅7) 59 (16⋅4) 299 (83⋅1)
No 35 (9⋅7) 26 (7⋅2) 61 (16⋅9)

MDDS, minimum dietary diversity score.

*Tigray and Amhara; **Single, divorced and widowed; ***Governmental and NGOs; ****Daily labour.
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According to the findings of the present study, the majority
of lactating mothers consumed cereals in the preceding 24 h of
data collection. It also showed that large proportions of the
lactating mothers did not get source foods (egg, milk and
milk products, organ meat, meat and fish). Additionally, a little
proportion of lactating mothers consumed dark green leafy
vegetables and other vitamin A-rich foods. This kind of

feeding practice will expose mothers to different forms of mal-
nutrition as evidenced from different studies(14,21,22,24).
According to the present study, ANC follow-up, meal fre-

quency and paternal education were the predictors for women’s
minimum dietary diversity score (WMDDS). The odds of meet-
ing the minimum dietary diversity among women who attended
ANC for one to three times and four and above times were 2⋅6

Fig. 2. Percentage of food group consumption among lactating mothers 24 h before the survey in Abala district, pastoralist community, Afar region, Northeast

Ethiopia, 2020 (n 360).

Table 3. Proportion of lactating mothers who consume different food groups (at least one times) a week before the survey, in Abala district, pastoralist

community of Afar region, Ethiopia, 2020 (n 360)

Food groups

MDDS

Total n (%)Met n (%) Not met n (%)

Starchy staples 275 (76⋅4) 85 (23⋅6) 360 (100⋅0)
Dark green leafy vegetables 108 (30⋅1) 72 (20⋅5) 180 (50⋅0)
Other vitamin A-rich fruits and vegetables 55 (15⋅3) 58 (16⋅1) 113 (31⋅4)
Other fruits and vegetables 250 (69⋅4) 84 (23⋅3) 334 (92⋅8)
Organ meat 14 (3⋅9) 14 (3⋅9) 28 (7⋅8)
Meat and fish 40 (11⋅1) 32 (8⋅9) 72 (20⋅0)
Eggs 42 (11⋅7) 33 (9⋅2) 75 (20⋅8)
Legumes, nuts and seeds 277 (76⋅4) 85 (23⋅6) 360 (100)

Milk and milk products 237 (65⋅8) 63 (17⋅5) 300 (83⋅3)

MDDS, minimum dietary diversity score.

Table 4. Sanitation and hygiene-related characteristics of study participants in Abala district, the pastoralist community of Afar region, Ethiopia, 2020 (n 360)

Variables Category

MDDS

Total n (%)Met n (%) Not met n (%)

Source of water Protected 255 (70⋅8) 76 (21⋅1) 331 (91⋅9)
Unprotected 20 (5⋅5) 9 (2⋅5) 29 (8⋅1)

Latrine ownership Yes 110 (30⋅1) 53 (14⋅5) 158 (44⋅5)
No 168 (45⋅9) 35 (9⋅6) 203 (55⋅5)

Type of latrine (n 158) Pit latrine 95 (60⋅1) 38 (24⋅1) 133 (84⋅2)
VIPL 12 (7⋅6) 13 (8⋅2) 25 (15⋅8)

Latrine functionality (n 158) Yes 99 (62⋅7) 51 (32⋅3) 150 (94⋅9)
No 8 (5⋅1) 0 (0) 8 (5⋅1)

Solid waste disposal site Open-field (Inside the compound) 21 (5⋅8) 1 (0⋅3) 22 (6⋅1)
Open-field (Outside the compound) 213 (58⋅2) 58 (15⋅8) 271 (74⋅0)
Private pit 44 (12⋅0) 29 (8⋅0) 73 (20⋅0)

Soap usage for hand washing Yes 43 (11⋅9) 25 (6⋅9) 68 (18⋅9)
No 232 (64⋅4) 60 (16⋅7) 292 (81⋅1)

MDDS, minimum dietary diversity score; VIPL, ventilated improved pit latrine.
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and 4⋅8 than those did not attend ANC follow-up services,
respectively. The present study is consistent with the findings
revealed from Nepal(20). The possible explanation might be
that participants who had attended ANC follow-up have nutri-
tional counselling to utilise the diversified diet. It might be also
due to higher education, more income and better diet on those
who attended ANC follow-up(21,25).
In the present study, mothers who met their minimum meal

frequency were six times more likely to meet their MDDS than
their counterparts. This is consistent with studies revealed in
Ethiopia such as Lay Gayt district(17) and Debretabor(19).
The possible reason might be a mother will met the minimum
meal frequency if they are from households with food security.
As a result, households secured with food might have met the
minimum dietary diversity(16).
Lactating mothers having paternal with the level of second-

ary educational status are more than two times more likely to
met their dietary diversity than whose paternals’ do not have a
secondary level of education. As the paternal educational sta-
tus increases their nutritional knowledge might improve(26),
which can influence maternal feeding knowledge, attitude
and practice(16,27). Even though in the present study maternal
education failed at the multivariable logistic regression model
to be an important predictor, it has contributed to meeting
minimum maternal diet diversity studies revealed from
Ethiopian districts(14,16).

Limitations of the study

The present study is a cross-sectional study that cannot assess
the cause–effect relationship. The seasonal variation in food
consumption might exist so that results regarding dietary
information are only limited to the specific season of the
year in which the study was conducted. Beyond this, the
study did not address the market access and barriers.

Conclusion

The present study showed that more than three-fourths of the
lactating mothers did not met their MDDS. Paternal

education, ANC follow-up and maternal meal frequency
were statistically independent predictors of dietary diversity.
Therefore, interventions aimed at improving maternal dietary
diversity should address those factors. Finally, the scientific
community should study with a prospective cohort study
design to address seasonal variability during the preharvest
and postharvest seasons since dietary diversity is multifactorial
to identify other independent predictors.

Supplementary material

The supplementary material for this article can be found at
https://doi.org/10.1017/jns.2021.28.
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