
Research Article
Nearly One in Three Lactating Mothers Is Suffering from
Inadequate Dietary Diversity in Amhara Region,
Northwest Ethiopia

Netsanet Fentahun 1 and Elisabeth Alemu2

1Department of Nutrition and Dietetics, School of Public Health, Bahir Dar University, Bahir Dar, Ethiopia
2Organization for Rehabilitation and Development of Amhara, Bahir Dar, Ethiopia

Correspondence should be addressed to Netsanet Fentahun; netsanetfentahun01@gmail.com

Received 18 May 2020; Accepted 14 September 2020; Published 23 September 2020

Academic Editor: Rajesh Kamath

Copyright © 2020Netsanet Fentahun and ElisabethAlemu.)is is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in anymedium, provided the original work is
properly cited.

Background. In developing countries, dietary diversity is a challenge for rural communities especially pregnancy and lactation.
Malnourished mothers are unable to combat disease and feed adequate nutrients to their children, and this will in turn affect the
socioeconomic development of the country. To date, there is paucity of evidence regarding predictors of dietary diversity among
lactating mothers in developing countries. )e main objective of this study was to determine the extent and predictors of dietary
diversity among lactating mothers in Lay Gayint District, Amhara Region, Ethiopia.Methods. A community-based cross-sectional
study design was employed on 416 systematically selected lactating mothers fromMarch 1–30, 2018.)e data were collected using
pretested interviews. Data were entered and analyzed using SPSS version 21 software. Bivariable and multivariable logistic
regression models were used to determine the predictors of dietary diversity. Odds ratio with 95% confidence interval and p� 0.05
were used to test the association. Result. A total of 268 (65.7%) lactating mothers had inadequate dietary diversity. Adequate
dietary diversity was significantly associated with mobile phone usage (OR: 2.3; 95% CI: 1.15–4.55); practice of home gardening
(OR: 4.1; 95% CI: 1.71–9.87); pulses production (OR: 4.8; 95% CI: 2.50–9.32); delivery in health center (OR: 4.7; 95% CI:
1.80–12.25); food secured household (OR: 2.4; 95% CI: 1.25–4.62); three meals per day within the previous seven days (OR: 11.12;
95% CI: 2.74–45.24); and practice of income generating activity (OR: 4.00; 95% CI: 2–8.33). Conclusion. Meal frequency, home
gardening practices, pulses production, delivery at health center, practice of income generating activity, food insecurity, and
mobile phone usage had significant association with dietary diversity. )erefore, concerned bodies should design multidi-
mensional livelihood and health service programs to alleviate inadequate dietary diversity.

1. Background

Dietary diversity has been a challenge in developing
countries, especially in rural communities. In countries
where resources are limited, lack of access to adequate and
diversified diet has been identified as one of the severe
problems among poor populations [1, 2]. Women at re-
productive age in low- and middle-income countries are
vulnerable to malnutrition. Moreover, maternal nutrient
needs increase during pregnancy and lactation. When these
needs are not met, women may suffer from malnutrition [3].

Dietary diversity (DD) is one of the proxy indicators for
measuring dietary adequacy among individuals [4]. Lack of

diversified diets is a severe problem in the developing world.
A nondiversified diet can have negative consequences on
individuals’ health, well-being, and development [5]. Ma-
ternal undernutrition is the major challenge of our times,
and it has been on the global agenda as central to health,
sustainable development, and progress [6]. Maternal un-
dernutrition has an effect on human, social, and economic
costs to society such as lost productivity, health, and well-
being, decreased learning ability, and reduced fulfillment of
human potential [7].

Ethiopia is one of the low-income countries with the
highest levels of lactatingmothers’ malnutrition in sub-Saharan
Africa [8, 9]. Similarly, the studies conducted in Aksum and
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South Gondar [10, 11] showed that DD of lactating mothers
were low. However, there is little documentation on predictors
of dietary diversity among lactating mothers in Amhara Re-
gion, Ethiopia. )e aim of the study was to determine the
extent and predictors of dietary diversity among lactating
mothers in Lay Gayint District, Amhara region, Ethiopia.
Identification of the extent and predictors of dietary diversity is
significant for designing proper intervention to improve ma-
ternal nutrition and easily access information for further re-
search about lactating mothers.

2. Methods

2.1. Study Setting and Design. A community-based cross-
sectional study design was employed in Lay Gayint District,
South Gondar Administrative Zone, Amhara National Re-
gional State. )e district has 31 kebeles located 237 km from
the region capital Bahir Dar. )e district has a total pop-
ulation of 206,499 (male: 104,401 and female: 102,098) and
12,984 lactating mothers who have under two children. Out
of the total population, 22,825 (11%) are urban dwellers,
whereas 183,674 (88.95%) live in rural areas (CSA, 2007)
[12], where low health facilities, lack of drinking water, and
shortage of dietary diversity are manifested. )ere are seven
governmental health centers and one governmental general
hospital in the district.)e district is one of the food insecure
zones in the region which is characterized by shortage of
food, lack of drinking water, and land degradation. Most of
the communities are highly dependent on relief or dona-
tions. Most of the areas have high land agro ecology [13].)e
study was conducted from March 1–30, 2018.

2.2. Study Populations, Sampling Size Determination, and
Sampling Procedures. )e study population was lactating
mothers who have children of two and less than two years in
the selected smallest administrative units. )e sample size is
determined using single population proportion formula with
the following assumptions: 56.4% of proportion of lactating
mothers who have inadequate dietary diversity [10], 95% of
the confidence interval, and 5% marginal error. By adding a
10% nonresponse rate, the final sample size was 416.)ere are
31 rural kebeles in the study district, and based on this, 20% of
the total kebeles (6 kebeles) were selected through simple
random sampling techniques. )en, the sample size was
distributed to each selected lowest administrative levels
(kebeles) using proportional allocation to size.

)e systematic random sampling technique was used to
select lactating mothers. Accordingly, the number of lac-
tating mothers from the sampled kebele was selected in an
(k) interval which was determined by dividing the total
number of lactating mothers to the desired sample size, i.e.,
k�N/n. Here, the interval is approximately 6 for all sampled
kebeles. Finally, the total of every 6th lactating mother in
each sampled kebele was included in the study.

2.3. Measurements. Dietary diversity score is the sum of nine
food groups eaten in the previous 24 hours. Women dietary
diversity uses the following nine food groups: starchy staples,

dark green leafy vegetables, vitamin A-rich vegetables and
fruits, organmeat, fleshmeat and fish, eggs, dairy, legumes, and
nuts [14]. Dietary diversity is categorized as follows: con-
sumption of foods from �3 food groups was considered as low
dietary diversity; consumption of foods from 4 to 5 food groups
was considered as medium dietary diversity, while con-
sumption of food items from �6 food groups in 24 hours prior
to the interviewwill be considered as high dietary diversity [14].

Household food insecurity was measured using a House-
hold Food Insecurity Access Scale (HFIAS) adapted from
household food insecurity scales that were previously validated
for use in developing countries. It is themeasure of the degree of
food insecurity in the household in the past 4 weeks (30 days). It
consists of two types of related questions.)e first question type
is called an occurrence question. )ere are nine occurrence
questions that ask whether a specific condition associated with
the experience of food insecurity ever occurred during the
previous 4 weeks (30 days). Each severity question is followed
by a frequency of occurrence question, which asks how often a
reported condition occurred during the previous 4weeks.)ere
are three response options representing a range of frequencies
(1� rarely; 2� sometimes; 3� often). Finally, individuals were
classified as food secure if the individuals responded “no” to all
of the items and insecure if the individuals responded “yes” to at
least one of the nine items [15].

2.4. Data Quality. )e questionnaires had been pretested in
Lay Gayint District at Sali rural kebele to check on the length,
content, question wording, and language. )is allows mod-
ifications on the questionnaires by correcting mistakes and
inclusion of foods that may have been missed out or elimi-
nation of foods that may not be applicable in the community.
Ambiguous questions were corrected to ensure clarity of the
required information and then to enhance reliability. Fur-
thermore, in order to control the quality of the data; cor-
rection and modification were done based on the gap
identified during interview. Grade 12 and diploma holders
were recruited as data collectors and supervised by clinical
nurses. Training was given on the aim of the research, content
of the questionnaire, and how to conduct interview and
supervise to increase their performance in field activities. )e
collected data were checked every day by supervisors, and the
authors checked the completeness and consistency.

2.5. Data Analysis. Data were entered and analyzed using by
SPSS version 21. Proportions and summary statistics were
performed and bivariable and multivariable logistic regres-
sions were used to determine the predictors of adequate
dietary diversity. )e variables that were found with p� 0.2 at
bivariable logistic regression were entered to multivariable
analysis and those variables with p value �0.05 were con-
sidered statistically significant. )e Hosmer–Lemeshow
goodness-of-fit test was used to assess the fitness of the model.

2.6. Ethical Considerations. Ethical clearance was obtained
from institutional review board of Bahir Dar University.
Permission letter was obtained from the concerned bodies of
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the district and kebele administrations through a formal letter.
)e nature of the study was fully explained to the study
participants to obtain their oral consent, and confidentiality of
the information was ensured through not writing and re-
cording the name of respondents, interviewing them privately.
Study participants were also informed that they had a full right
not to participate in the study and could withdraw any time.

3. Results

3.1. Sociodemographic Characteristics of Lactating Women.
A total of 408 lactating women were included in the study.
Most of the lactating women (72.8%) were in the age group
of 15–30 years old. Above half of the lactating women (57%)
were unable to read and write. Most of the lactating women
were married (92%). Greater than half of the lactating
women (65%) had four to six family sizes (Table 1).

3.2. Socioeconomic Characteristics of Lactating Women.
Most of the lactating women (85%) had own production for
their food source as well as possessed farm lands (88%).
Lactating women had low home gardening practice (19.4%)
while pulse production was found to be better compared to
practice of home gardening (44.9%). )ree-fourth of the
lactating women reported that they possessed big animals
while half of them were found to possess small animals.
Furthermore, a quarter of the lactating women had addi-
tional income generating activities. Regarding access to
information and communication, half of the lactating
women had a mobile phone.

3.3. Work Burden of Lactating Women. From the total lac-
tating women, 66% faced shortages of time to prepare food.
And among them, 20%, 51%, and 49% lactating women gave
care for members of the family, did extra outdoor activities
(such as shopping, fetching water, and collecting firewood),
and did farming activities in the field, respectively. Con-
cerning the working hour, 65.7% of lactating women re-
ported that they had worked 9 to 12 hours per day. Because
of being busy, 38% of the participants reported that they
spend time without food. Concerning fetching water, 14.5%
of lactating mothers reported that they have spent more than
60 minutes to fetch water (Table 2).

3.4. Health Service Utilization. )ree hundred fifty-two
(86%), 383 (94%), and 318 (78%) of the participants reported
that they used antenatal care, postnatal care, and delivered at
health center, respectively. 190 (51%) of the participants
reported that there is illness within two weeks. From HFIAS,
58% of the respondents reported they worried about food;
63% of them faced lack of preferred food; 64% of them had
limited access to a variety of foods; and 29% of them were
forced to eat unpreferred food due to lack of resources.

3.5. Food Insecurity and Meal Frequency. Out of the total
lactating mothers of Lay Gayint District, 163 (40%), 1724
(30%), 62 (15.19%), 29 (7%), and 16 (4%) of the respondents

reported that they were eating small portions, they were
skipping meals, their households ran out of food, they went
to sleep hungry, and they remained 24 hours without food,
respectively. Regarding the food security status of lactating
mothers, 286 (70%) of lactating mothers are food insecure.
Out of the total lactating mothers, 261 (64%) of the par-
ticipants reported that they had consumed three meals per
day within the past 7 days. )e mean meal frequency of
lactating mothers was three (+SD 0.64).

3.6.DietaryDiversity ofLactatingMothers. Nearly all women
(99.5%) consumed starchy staples, and 90.7% of them
consumed pulses and 94.6% of them did not have any green
leaf vegetation in previous 24 hours. More than two-third of
the participants (71.1%) reported that they did not have
fruits and vegetables within 24 hours, and 62% of the
participants indicated that they had fat and oil within 24
hours (Table 3).

3.7. Predictors of Lactating Mothers’ Dietary Diversity.
Lactating women who possessed a mobile phone were 2.3
times more likely (OR: 2.3; 95% CI: 1.15–4.54) to have a
diversified diet compared to those who did not have the
mobile phone. Lactating women who practiced home gar-
dening were four times more likely (OR: 4.1; 95% CI:
1.70–9.86) to have a diversified diet than those who did not
practice. Lactating women who produced pulses were 4.8
times more likely (OR: 4.8; 95% CI: 2.50–9.32) to diversify
their diet compared to those who did not. Lactating women
who delivered in health center were 4.7 times more likely
(OR: 4.7; 95% CI: 1.79–12.25)) to have diversified diet
compared to their counterparts. Lactating women who had
food secured households were 2.4 times more likely (OR: 2.4;
95% CI: 1.24–4.62) to have diversified diet compared to
those who have food insecure household. Lactating women
who had above three meals per day within the previous seven
days were 11 times more likely (OR: 11.1; 95% CI:
2.73–45.24) to have diversified diet compared to those who
had below three meals per day within the previous seven
days. Lactating women who had a practice of income
generating activities were four times more likely (OR: 4.0;
95% CI: 2–8.33)) to have diversified diet compared to those
who did not practice income generating activities (Table 4).

4. Discussion

)is study tried to determine the predictors of dietary di-
versity among lactating mothers in Lay Gayint District,
Amhara National Regional State, Ethiopia.)e prevalence of
inadequate dietary diversity was 65.7% in this study.)is is a
very alarming proportion that could show most of the
lactating mothers and their children are at risk of malnu-
trition. A study conducted in Aksum town showed that
about 56% lactating mothers had low dietary diversity [10].
)is is somehow a better figure as compared to the result of
the present study. However, the current study was a com-
munity-based cross-sectional study at rural area while the
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pervious study was in urban area where better life style is
expected.

Large proportions of the lactating women in the study
area seem to have good access to carbohydrates and fats and
oils. However, only little proportion could access protein
(meat, fish, egg, and dairy products) and vitamin sources
within 24 hours. )is can be strong evidence that the study
population is exposed to malnutrition in terms of protein.
)is finding is almost consistent with the finding of other
similar studies conducted in various developing countries
[16, 17] as well as in different localities in Ethiopia [10, 18].
In fact, cereals such as maize, wheat, teff, and barley are the
dominantly grown crops in the study areas [19]. In addition,
palm oil is occasionally provided for the community.

)e most important predictors of dietary diversity were
meal frequency, pulses production, institutional delivery,
home gardening, and income generating activity. )us,
immediate interventions may be needed towards alleviating
low dietary diversity by encouraging the society to regularly
practice the above factors. )is study showed that mothers
lactating more than three times per day are 11.12 times more
likely to diversify their diet. Similarly, a study conducted in
Aksum reported a strong association between meal fre-
quency and dietary diversity [10].

Lactating mothers who produced pulses were 4.8 times
more likely to diversify their diet. Pulses are main crops to
fulfill protein energy requirement in the world. Of course,

those who did not produce pulses always eat by buying the
pulses by compromising other food items. In a study con-
ducted in Alamata area, pulses production was not associ-
ated with dietary diversity [20]. )is might be due to the
difference in the food security status of the study population,
which was almost food secured. In addition, difference in
other socioeconomic variables between the two study
populations can bring variation.

Lactating mothers who delivered in health center were
4.7 times more likely to diversify their diet.)is result agrees
with EDHS [21] data. )is is directly related with the ed-
ucation provided on antenatal care (ANC) regarding nu-
tritional counseling.

Lactating mothers who practiced home gardening were 4
times more likely to have a diversified diet. )is is consistent
with studies conducted in Aksum [10] and in South Gondar
Zone [11]. Indeed, there is a clear association between
having a home garden and a more varied diet [22, 23].
Households having gardens could use surplus vegetables and
fruits from their gardens as a means to diversifying their
daily food. In addition, they have better income from selling
of vegetables and fruits, which can be used to purchase other
food items.

Lactating mothers who had a practice of income gener-
ating activity were 4.45 timesmore likely to diversify their diet
compared to those who did not practice IGA. Studies con-
ducted in rural Burkina Faso [24] and in some other low-

Table 1: Sociodemographic characteristics of lactating mothers in Lay Gayint District (n� 408), 2018.

Variables Frequency %
Age of lactating mothers (years)
15–30 297 73
31–40 98 24
�40 13 3

Age of children (month)
0–6 99 24
9–12 143 35
�12 166 41

Lactating mothers’ educational status
Unable to read and write 232 57
Able to read and write (informal education) 37 9
Grade 1–6 53 14
Grade 7–10 75 18
�Grade 10 11 2

Marital status of lactating women
Married 374 92
Divorce 18 4
Single 11 3
Widowed 5 1

Husband education
Unable to read and write 146 36
Able to read and write (informal education) 122 35
Grade 1–6 37 9
Grade 7–10 68 17
�Grade 10 12 3

Family size
1–3 88 21
4–6 264 65
�6 56 14
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Table 2: Work burden of lactating mothers (n� 408) in Lay Gayint District, South Gondar Zone, 2018.

Lactating women activities Frequency Percent
Give care for members of the family
Yes 81 20
No 327 80

Time shortage to prepare food
Yes 176 43
No 232 57

Extra outdoor activities
Yes 271 66
No 137 34

Field/farm work
Yes 208 49
No 200 51

Presence of assistant to cook food
Yes 70 17.4
No 338 82.6

Presence of supporter to fetch water
Yes 169 41.4
No 239 58.6

Working hour per day
�8 hours 109 26.7
9 to 12 268 65.7
�12 31 7.6

Time spent without eating food due to being busy
Yes 155 38
No 253 62

Time spent to fetch water
�5 and 5 minute 41 10
6 to 30 minute 271 66.4
31–60 minute 37 9.1
�60 minute 59 14.5

Time spent for queuing to fetch water
0–15 minute 107 26.5
16–45 minute 46 12
45–120 minute 103 25.5
�120 minute 142 36

Table 3: Dietary diversity frequency of lactating mothers (n� 408) in Lay Gayint District, South Gondar Zone, Ethiopia, March 2018.

Food group consumed within the previous 24 h Frequency Percent

Carbohydrates and starch Yes 406 99.5
No 2 05

Green leafy vegetable No 386 94.6
Yes 22 5.4

Sources of vitamin A No 387 94.9
Yes 21 5.1

Fruits and vegetables No 290 71.1
Yes 118 28.9

Fat and oil No 156 38
Yes 252 62

Meat and fish No 378 92.6
Yes 30 7.4

Egg No 379 92.9
Yes 29 7.1

Pulse No 38 9.3
Yes 370 90.7

Dairy products No 383 94
Yes 25 6

Dietary diversity (DD)
Low 268 65.7

Medium 123 30.1
High 17 4.2
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income countries [4] have shown similar result with the
current study. Many other studies in low- andmiddle-income
countries have already indicated strong association between
higher socioeconomic status and high diet diversity score.
Socioeconomic well-being of the participants had also strong
association with dietary diversity. A study conducted in South
Gondar Zone on household dietary diversity [11] showed that
off-farm activity was a predictor of household dietary di-
versity. However, income generating activity means addi-
tional income source besides their main households’
livelihood. Especially, in food secured households, income
generating activity supports household expenditure during a
shortage of annual product. )is, in turn, is used to fulfill
minimum dietary diversity and compensate the gap of dietary
diversity, whichmight be having a significant association with
DD. Lactatingmothers who had food secured household were
2.4 times more likely to diversify their diet compared to those
who have food insecure household. In this study, the pro-
portion of food insecurity among the lactating mothers was
very high (70%). In fact, the study area is one of the 64 districts
in Amhara Region which is reported to lose their productivity
due to land degradation and subjected to food insecurity [24].
A study conducted in Kenya [17] and other low-income
countries [4] showed that food security had association with
dietary diversity.

However, the study conducted in Aksum town [10] and a
comparative study of lactating mothers in Raya Alamata [20]
revealed that there was no association between food security
and dietary diversity. Such differences between the current

study result and that in Aksum and Alamata are due to the
prevalence of food insecurity status in Aksum (29%) and
Alamata (2–4%), participants’ residential address, study
design, and socioeconomic status of the participants in the
study areas.

Lactating mothers who had a mobile phone were 2.2
times more likely to have a diversified diet compared to
their counterparts. Same results were reported by previous
study conducted in South Gondar [11] and in Alamata [20].
)e possible explanation might be that participants who
had a mobile phone have better economic well-being and
develop purchasing and exchanging power to diversify
their diet.

5. Conclusions

Meal frequency, home gardening practices, pulses produc-
tion, delivery at health center, practice of income generating
activity, food insecurity, and mobile phone usage had sig-
nificant association with dietary diversity. )erefore, con-
cerned bodies should design multidimensional livelihood
and health service programs to alleviate inadequate dietary
diversity.

Abbreviations

ANC: Antenatal care
BOFED: Bureau of Finance and Economic Development
DDS: Dietary diversity score
DD: Dietary diversity

Table 4: Bivariable and multivariable associations of factors with dietary diversity among lactating mothers in Lay Gayint District, South
Gondar Zone, Ethiopia, March 2018.

Variables
Dietary diversity

COR (95% C.I.) AOR (95% C.I.)
Adequate Inadequate

Mobile phone
Yes 103 104 4.6 (2.945, 7.272) 2.29 (1.152–4.546)
No 165 36 1 1

Home gardening
Yes 18 61 10.7 (5.98, 19.22) 4.1 (1.707–9.866)
No 250 79 1

Pulses production
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No 105 35

Income generating activities
Yes 50 85 6.35 (4.23, 10.019) 4 (2–8.331)
No 218 57

Delivered in health center
Yes 191 127 3.94 (2, 7.388) 4.7 (1.799–12.250)
No 77 13

Household food insecurity status
Food secured 50 72 4.6 (2.938, 7.254) 2.4 (1.245–4.620)
Food insecure 218 68 1 1

Meal frequency
Below 3 meals 66 5 1 1
3 meals 190 71 4.9 (1.909, 12.743) 2.5 (0.746–8.458)
�3 meals 15 61 70.4 (23.470, 211.170) 11.12 (2.735–45.243)

Adequate dietary diversity includes both medium and high dietary diversity categories; inadequate dietary diversity includes low dietary diversity.
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Emergency Fund
HFIAS: Household Food Insecurity Access Scale
WRA: Women of reproductive age
WHO: World Health Organization
WFP: World Food Program.

Data Availability

)e datasets supporting the conclusions of this article are
included within the article.

Conflicts of Interest

)e authors declare that they have no conflicts of interest.

Authors’ Contributions

NF and EA conceived the study, developed the study
method, analyzed the data, and drafted and revised the
manuscript. All authors read and approved the final
manuscript.

Acknowledgments

Our appreciation goes to the local community participants,
data collectors, supervisors, heads of health facilities, and all
staff members for their unlimited support and provision of
the required information.

References

[1] M. Y. Khan and A. Khan, “A study on factors influencing the
nutritional status of lactating women in jammu, Kashmir and
Ladakh regions,” International Journal of Advancements in
Research & Technology, vol. 1, no. 14, pp. 2278–7763, 2012.

[2] H. N. Ene-obong, G. C. Enugu, and A. C. Uwaegbute, “De-
terments of health and nutritional status of rural Nigerian
women,” Journal of Health, Population, and Nutrition, vol. 19,
no. 4, pp. 320–330, 2001.

[3] D. Labadarios, N. P. Steyn, and J. Nel, “How diverse is the diet
of adult South Africans?” Nutrition Journal, vol. 10, p. 33,
2011.

[4] M. T. Ruel, “Operationalizing dietary diversity: a review of
measurement issues and research priorities,” 7e Journal of
Nutrition, vol. 133, no. 11, pp. 3911S–3926S, 2003.

[5] M. L. Kemunto, Dietary Diversity and Nutritional Status of
Pregnant Women Aged 15–49 Years Attending Kapenguria

District Hospital West Pokot County, Kenya Kenyatta Uni-
versity Institutional Repository, Nairobi, Kenya, 2013.

[6] R. E. Black, C. G. Victora, S. P. Walker et al., “Maternal and
child undernutrition and overweight in low-income and
middle-income countries,” 7e Lancet, vol. 382, no. 9890,
pp. 427–451, 2013.

[7] T. Ahmed, M. Hossain, and K. I. Sanin, “Global burden of
maternal and child undernutrition and micronutrient defi-
ciencies,” Annals of Nutrition and Metabolism, vol. 61, no. s1,
pp. 8–17, 2012.

[8] J. Hazarika, I. Saikia, and P. J. Hazarika, “Risk factors of under
nutrition among women in the reproductive age Group of
India,” American-Eurasian Journal of Scientific Research,
vol. 7, no. 1, pp. 05–11, 2012.

[9] D. T. Hundera, “Nutritional status and associated factors
among lactating mothers in Nekemte Referral Hospital and
Health Centers, Ethiopia,” International Journal of Food
Sciences and Nutrition, vol. 4, no. 2, pp. 216–222, 2015.

[10] N. B. Weldehaweria, K. H. Misgina, M. G. Weldu et al.,
“Dietary diversity and related factors among lactating women
visiting public health facilities in Aksum town, Tigray,
Northern, Ethiopia,” BMC Nutrition, vol. 2, p. 38, 2016.

[11] N. Girma, E. Melkie, T. Degnet, N. Amanuel, and
W. M. Rigbe, Dietary Diversity and Associated Factors Among
Rural Households in South Gondar Zone, Northwest Ethiopia,
United States Agency for International Development,
Washington, DC, USA, 2015, https://agri-learning-ethiopia.
org/wp-content/uploads/2016/07/Girma-Nega-et-al-Dietary-
Diversity.pdf.

[12] CSA. Central Statistics Authority, Population and Housing
Census of Ethiopia, https://www.google.com/url?sa=t&rct=j
&q=&esrc=s&source=web&cd=&ved=2ahUKEwiZ6am5tfLr
AhVBZhQKHaVpBkYQFjAAegQIBRAB&url=http%3A%2F
%2Funstats.un.org%2Funsd%2Fcensuskb20%2FAttachment
489.aspx%3FAttachmentType%3D1&usg=AOvVaw2Fq59T
xZb5wjvCrMfk6jr6, 2007.

[13] Amahara Regional Food Security and Preparedness Pro-
gramme. Amhara Livelihood Zone Report, 2009, https://
reliefweb.int/sites/reliefweb.int/files/resources/
F7748F2560C61F57852575D600656480-Full_Report.pdf.

[14] Food andAgricultural Organization,Guidelines forMeasuring
Dietary Diversity; A Simple Tool for Developing and Evaluating
Food and Nutrition Security Interventions, Food and Agri-
cultural Organization, Rome, Italy, 2010.

[15] J. Coates and B. P. Swindale,Household Food Insecurity Access
Scale (HFIAS) for Measurement of Food Access: Indicator
Guide Version 3, Academy for Educational Development,
Washington, DC, USA, 2007.

[16] P. H. Nguyen, R. Avula, M. T. Ruel et al., “Maternal and child
dietary diversity are associated in Bangladesh, Vietnam, and
Ethiopia,” 7e Journal of Nutrition, vol. 143, no. 7,
pp. 1176–1183, 2013.

[17] A. N. Ongosi, G. Gericke, E. Mbuthia, and A. oelofse, “Food
variety, dietary diversity and perceived hunger among lac-
tating women (0–6 months postpartum) in a low socio-
economic area in nairobi, Kenya,” African Journal of Food,
Agriculture, Nutrition and Development, vol. 14, no. 2,
pp. 8663–8675, 2014.

[18] CARE Ethiopia, Underlying Cause of Poverty, the Analysis of
Chronically Food Insecure Rural Women, CARE, Addis
Ababa, Ethiopia, 2009.

[19] Amhara National Regional Agricultural Office Report, 2018.
[20] IK. Sitotaw, K. Hailesslasie, and Y. Adama, “Comparison of

nutritional status and associated factors of lactating women

Journal of Nutrition and Metabolism 7

https://agri-learning-ethiopia.org/wp-content/uploads/2016/07/Girma-Nega-et-al-Dietary-Diversity.pdf
https://agri-learning-ethiopia.org/wp-content/uploads/2016/07/Girma-Nega-et-al-Dietary-Diversity.pdf
https://agri-learning-ethiopia.org/wp-content/uploads/2016/07/Girma-Nega-et-al-Dietary-Diversity.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiZ6am5tfLrAhVBZhQKHaVpBkYQFjAAegQIBRAB&url=http%3A%2F%2Funstats.un.org%2Funsd%2Fcensuskb20%2FAttachment489.aspx%3FAttachmentType%3D1&usg=AOvVaw2Fq59TxZb5wjvCrMfk6jr6
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiZ6am5tfLrAhVBZhQKHaVpBkYQFjAAegQIBRAB&url=http%3A%2F%2Funstats.un.org%2Funsd%2Fcensuskb20%2FAttachment489.aspx%3FAttachmentType%3D1&usg=AOvVaw2Fq59TxZb5wjvCrMfk6jr6
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiZ6am5tfLrAhVBZhQKHaVpBkYQFjAAegQIBRAB&url=http%3A%2F%2Funstats.un.org%2Funsd%2Fcensuskb20%2FAttachment489.aspx%3FAttachmentType%3D1&usg=AOvVaw2Fq59TxZb5wjvCrMfk6jr6
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiZ6am5tfLrAhVBZhQKHaVpBkYQFjAAegQIBRAB&url=http%3A%2F%2Funstats.un.org%2Funsd%2Fcensuskb20%2FAttachment489.aspx%3FAttachmentType%3D1&usg=AOvVaw2Fq59TxZb5wjvCrMfk6jr6
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiZ6am5tfLrAhVBZhQKHaVpBkYQFjAAegQIBRAB&url=http%3A%2F%2Funstats.un.org%2Funsd%2Fcensuskb20%2FAttachment489.aspx%3FAttachmentType%3D1&usg=AOvVaw2Fq59TxZb5wjvCrMfk6jr6
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiZ6am5tfLrAhVBZhQKHaVpBkYQFjAAegQIBRAB&url=http%3A%2F%2Funstats.un.org%2Funsd%2Fcensuskb20%2FAttachment489.aspx%3FAttachmentType%3D1&usg=AOvVaw2Fq59TxZb5wjvCrMfk6jr6
https://reliefweb.int/sites/reliefweb.int/files/resources/F7748F2560C61F57852575D600656480-Full_Report.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/F7748F2560C61F57852575D600656480-Full_Report.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/F7748F2560C61F57852575D600656480-Full_Report.pdf


between lowland and highland communities of District Raya,
Alamata, Southern Tigray, Ethiopia,” BMC Nutrition, vol. 3,
p. 61, 2017.

[21] Central Statistical Agency (CSA), ETHIOPIA Demographic
and Health Survey 2016, )e DHS Program ICF, Rockville,
Maryland, USA, 2017.

[22] A. B. Cabalda, P. Rayco-Solon, J. A. A. Solon, and F. S. Solon,
“Home gardening is associated with Filipino preschool
children’s dietary diversity,” Journal of the American Dietetic
Association, vol. 111, no. 5, pp. 711–715, 2011.

[23] A. Taruvinga, V. Muchenje, and A. Mushunje, “Determinants
of rural household’s dietary diversity: the case of Amatole and
Nyandeni districts, South Africa,” International Journal of
Development and Sustainability, vol. 2, no. 4, pp. 2233–2247,
2013.
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