Dessie et al. BMC Pediatrics (2019) 19:83
https://doi.org/10.1186/s12887-019-1459-x

BMC Pediatrics

RESEARCH ARTICLE Open Access

Maternal characteristics and nutritional
status among 6-59 months of children in

Check for
updates

Ethiopia: further analysis of demographic

and health survey

Zufan Bitew Dessie', Melkitu Fentie”’, Zegeye Abebe? Tadesse Awoke Ayele® and Kindie Fentahun Muchie®

Abstract

months of children in Ethiopia.

considered statistically significant.

Background: Nutritional status of children influences their health status, which is a key determinant of human
development. In Ethiopia, 28% of child mortality is caused by under nutrition. There is also some controversial
evidence about the association between maternal characteristics and nutritional status of under five children. This
study was aimed to assess the association between maternal characteristics and nutritional status among 6-59

Methods: This was furtheranalysis ofthe 2016 Ethiopian Demographic and Health Surveyusing7452 children..
Generalized estimating equations was used to quantify the association of maternal factors with stunting and
wasting. Both crude Odds ratio and adjusted odds ratio with the corresponding 95% confidence intervals were
reported to show the strength of association. In multivariable analysis, variables with a p-value of < 0.05 were

Results: The higher odds of stunting were found among children whose mothers had no education (AOR =1.58;
95%Cl: 1.25, 2.0) and primary education (AOR =1.42; 95%Cl: 1.13, 1.78), underweight nutritional status (AOR = 1.59;
95%Cl: 1.27, 2.0), and anemia (AOR = 1.16; 95%Cl: 1.04, 1.30). Similarly, higher odds of wasting were observed among
children whose mother had underweight nutritional status (AOR = 2.34; 95%Cl: 1.65, 3.38), delivered at home (AOR
=1.31; 95%Cl: 1.07, 1.60), and lower than 24 months birth interval (AOR = 1.31; 95%Cl: 1.04, 1.64).

Conclusion: Maternal education, nutritional status, and anemia were associated with child stunting. Also maternal
nutritional status, place of delivery, and preceding birth interval were associated with wasting. Therefore, there is
needed to enhance the nutritional status of children by improving maternal underweight nutritional status,
maternal educational and maternal anemia status, prolonging birth interval, and promoting health facility delivery.
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Background

Malnutrition refers to imbalances in intake of energy,
protein and or other nutrients and encompass both
under and over-nutrition. Under nutrition, a group of
disorders that includes stunting, wasting and under-
weight. It is the result of inadequate intake of food, in-
fection, inadequate access to food, inadequate care and
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feeding practices, limited health services and unhealthy
environment and poor financial, human physical and so-
cial capital [1-4]. It is recognized as a public health
problem especially in developing country, mostly affect-
ing children, women of childbearing age and pregnancy.

Child under nutrition has long-term negative effects
on individuals and communities in all areas of life, in-
cluding health, education, and productivity and seriously
affects the human capital of a country on which the
economy relies. It is due to undernutrition is strongly
associated with faltered growth, delayed mental
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development, and reduced intellectual capacity [5, 6]. In
addition, it has been associated with overweight, obesity,
insulin resistance, and chronic non-communicable dis-
ease during adulthood [7].

Globally, under nutrition in children is highly preva-
lent and remains a big challenge [1]. According to
United Nations Children’s Fund (UNICEF) report, 25%
of children under the age of five years are stunted, 16%
underweight and 8% wasted, and an estimated 6.3 mil-
lion live born children worldwide died before age 5
years, because of under nutrition [8]. In addition, nearly
half of all deaths in children under 5 are attributable by
under nutrition. The highest prevalence of under-five
under nutrition is found in Africa (36%) followed by
Asia (27%). Accordingly, the three forms of malnutrition
in Sub-Saharan Africa was 40, 21 and 9% stunting,
underweight and wasting, respectively [9, 10].

In Ethiopia, among children under age five, 38% were
stunted, 24% are underweight, and 10% are wasted [11].
The burden of malnutrition in Ethiopia is the second
highest in SSA [4]. Ethiopia has made progress in redu-
cing hunger and, to an extent, under nutrition; however,
malnutrition is one of the major public health problem
in Ethiopia [1]. Accordingly, the country endorsed a Na-
tional Nutrition Program, prepared infant and young
child feeding manual, and implemented monthly child
growth and monitoring program. However, it is
remained as a major public health problem in Ethiopia.

Child under nutrition in Ethiopia is the result of several
complex, multidimensional, and interrelated factors that
operate at different levels from which maternal character-
istic is one of the factors. As mothers are the main pro-
viders of primary care to their children, understanding the
contribution of maternal characteristics on child nutrition
is a key towards addressing the problem of child under
nutrition [1, 12]. Consequently, understanding of maternal
characteristics could be important to achieve the country
plan of ending childhood under nutrition by 2030.

In Ethiopia, most studies on child nutrition were de-
scriptive and few have been conducted analytically but
were founded on pocket area survey data that might be
difficult to generalize diverse Ethiopia.

Therefore, we analyzed EDHS data to assess the asso-
ciation between maternal characteristics and nutritional
status among 6—59 months of children in Ethiopia. The
result of this analysis will generate evidence for policy
makers and program designer to take appropriate action
to achieve the national goal of reaching zero level of
childhood under nutrition by 2030.

Methods

Study area and design

The study was conducted in Ethiopia, is found in the
East Horn of Africa at the Sub Sahara. In Ethiopia, as in
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most African countries, women play the principal roles
in the rearing of children and the management of family
affairs. On the other hand, the health status of these
women remains poor.

This was a further analysis of the 2016 Ethiopian
Demographic and Health Survey (EDHS) conducted
from January 18,2016 to June 27, 2016 [11]. The 2016
EDHS was a national representative cross-sectional sur-
vey and it is part of the worldwide MEASURE DHS pro-
ject which was implemented by the Ethiopian Central
Statistical Agency (CSA).

Study population

The 2016 EDHS is the fourth survey conducted in nine
regional states namely; Tigray, Afar, Amhara, Oromia,
Somali, Benishangul Gumuz, Southern Nations Nation-
alities and Peoples (SNNP), Gambella and Harari and
two city Administrations namely; Addis Ababa and Dire
Dawa. The target population was all 6-59 months of
children in Ethiopia. Whereas, study population were all
6—59 months of children in the randomly selected enu-
meration areas (EAs) of Ethiopia.

Sampling procedures

The 2016 EDHS use a stratified, two-stage cluster sam-
pling to identify the representative samples. The sam-
pling frame for the 2016 EDHS consists of a total of
84,915 Enumeration Areas (EAs). On the first stage645
EAs (202 in urban areas and 443 in rural areas) were se-
lected. Then, on the second stage, a fixed number of 28
households are selected from each EA. A total of 16,650
households are included in the interview. The survey
interviewed a nationally representative population of
9504 children age 6—59 months in the selected house-
holds, of which 7452children with complete anthropo-
metric record had included in this analysis. The detailed
explanation of sampling procedure can be found in the
methodology of the EDHS final report [11].

Data collection procedures

The EDHS used structured and pre-tested questionnaire
as a tool for data collection. Structured interview sched-
ules were performed by trained interviewers. Frequent
supervision was performed during data collection and
interviews were performed using local languages. Socio-
economic; and demographic, child and maternal charac-
teristics related information was collected from child,
women and household questionnaires.

Height and weight measurements were carried out on
under-5 children in all selected households. Weight
measurements were obtained using lightweight SECA
mother-infant scales with a digital screen designed and
manufactured under the guidance of UNICEF. Children
younger than 24 months were measured for height while
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lying down, and older children were measured while
standing using a Shorr measuring board. The detailed
explanation of data collection procedure can be found in
the methodology of the EDHS final report [11].

Variables of the study

The outcome variables of this study were Stunting and
wasting. Accordingly, for stunting,0 coding implies ‘not
stunted’ and 1 coding implies stunted [13]. And also
Wasting was coded as Ofor ‘not wasted” and 1 coding im-
plies wasted [13].

Independent variables were selected based on litera-
tures [12] and their availability in our data. They were
socio-demographic characteristics and environmental
factors such asage of child, sex of child, age of mother,
level of education, employment status, wealth status,
residence, marital status, region, family size, source of
drinking water, type of toilet facility. Also, maternal
characteristics such as preceding birth to conception
interval, antenatal care visit, anemia status, nutritional
status, place of delivery. Additionally, we included child
factors such assize at birth, child’s health status (fever,
diarrhea, and cough), breast feeding status, dietary diver-
sity, and birth order.

Maternal nutritional status was classified as underweight
(<18.4); normal (18.5-24.9); overweight (25.0-29.9); obese
(230 kg/m?) using BMI (weight (kg)/height (m?)) accord-
ing to the definitions of the World Health Organization
[14]. Besides, maternal anemia status was classified as
anemic if Hb <11.0 g/dl [15].

Minimum dietary diversity score (DDS) was assessed
using 24h dietary recall method based on seven food
groups in the local context. Then the reported food
items were classified in to grains/roots/tubers; legumes
and nuts; dairy products; flesh foods (meats/fish/
poultry); eggs; vitamin A-rich fruits and vegetables; and
other fruits and vegetables. Then those children who
consumed four or more food groups out of the seven
food groups were defined as having adequate dietary di-
versity score [13]. Early initiation of breastfeeding, exclu-
sive breastfeeding, and ever breastfeeding status of the
child was collected from the mother/caregivers and the
detail procedure is found from EDHS 2016 report.

Data processing and analysis

The data were cleaned and analyzed using STATA ver-
sion 14 Software. Descriptive analyses were conducted
to describe the characteristics of the study participants
and the result was presented using text and table.
Generalized estimating equations (GEE) with binomial
family and exchangeable correlation structure, were used
to determine association of maternal factors with
stunting and wasting in a child. GEE adjusts the
standard errors by accounting clustered observations.
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An exchangeable correlation structure was chosen for
the main models by assuming two observations are
equally correlated within a cluster, with no correlation
between observations from different clusters. Accord-
ingly, the bi-variable GEE for maternal characteristics,
child factors, environmental factors and socio demo-
graphic factors on child stunting and wasting were fitted.
All variables with p-value <0.2 in the bi-variable were fit-
ted in multivariable GEE. Both crude odds ratio (COR)
and adjusted odds ratio (AOR) with the corresponding
95% confidence intervals were reported to show the
strength of association. In multivariable analysis, vari-
ables with a p-value of <0.05 were considered statisti-
cally significant.

Results

Socio-demographic and economic characteristics

A total of 7452 children aged 6-59 months were in-
cluded in the analysis. Among the total children, 3816
(51.2%) were males, and 1692(22.7%) found in the age
group of 12-23 months. The mean (+SD) age of the
child was 31.63(+15.62) months. About 3650 (49%) chil-
dren were lived-in a family size of 5-7. Most, 6161
(82.7%), of children were lived in rural areas. About
5419 (72.7%) children of mothers were in the age range
of 20-34 years and 6963 (93.4%) mothers of children
were married. About 4823 (64.7%) and 5334(71.6%)
mothers of children were uneducated and unemployed,
respectively (Table 1).

Child and maternal characteristics

About 1944 (26.1%) of the children were small sized at
birth. Nearly one-third, 2391 (32.1%), had 2-3 birth
order and 7149 (95.9%) children were breast feed. A
total of 583 (13%) children had adequate dietary diver-
sity. Among the participants 899 (12.1%), 1104 (14.8%),
1267 (17%) of children had experienced diarrhea, fever
and cough in the last two weeks preceding the date of
survey, respectively (Table 2).

About 1845 (24.8%) mothers of children were under-
weight. Around two-third, 3316 (67.1%), mothers of chil-
dren had ANC follow up, 3084 (41.4%) children had a
birth interval of 24—47 months, only 2308 (31%)mothers
of children had health facility delivery and 2579 (34.6%)
had anemia.

Factors associated with stunting

To see the selected maternal characteristics on child-
hood stunting, generalized estimating equation (GEE)
with a Binary Logistic Regression function was done.
Child sex, child age, residence, region, mother’s educa-
tion, family size, source of drinking water, toilet facility,
wealth index, size of child at birth, birth order, mother’s
nutritional status, mother’s anemia, place of delivery
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Table 1 Socio-demographic and economic characteristics of
children (6-59 months) and their mother in Ethiopia, May 2018
(n =7452)
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Table 1 Socio-demographic and economic characteristics of
children (6-59 months) and their mother in Ethiopia, May 2018
(n =7452) (Continued)

Variables Frequency Percentage  Variables Frequency Percentage
Age of child in months Wealth status
6-11 887 119 Poor 4002 53.7
12-23 1692 22.7 Medium M2 15.0
24-35 1620 21.7 Rich 2329 313
36-47 1584 213 *piped water, public tap/stand pipe, tube well or bore hole, protected dug
well, protected spring, rain water, bottled water *unprotected dug well,
48-59 1669 224 unprotected spring, tanker truck/cart with small tank, surface water **flush
Age of mother toilet system, ventilated improved pit latrine, pit latrine with slab, composting
toilet ***pit latrine without slab/open pit, bucket toilet, hanging toilet, flush
15-19 221 3.0 not to piped sewer
20-34 5419 72.7 o o )
were the factors showed significant association with
35-49 1812 243 . . .
' stunting on the basis of p — value less than 0.2 in the
Region bi-variable analysis.
Tigray 813 109 By controlling all other variables (Table 3), the result of
Afar 700 94 the final multivariable analysis revealed that, mother’s
Amhara 771 103 education status, mother’s nutritional status, and mother’s
Orommia 171 157 anemia were significantly associated with stunting.
Somali 939 126
Benishangul 634 85 Table 2 Child and maternal characteristics of children aged
SNNPR 958 129 6-59 months in Ethiopia, May 2018 (n=7452)
Gambela 477 64 Variables Frequency Percentage
Harar 343 46 Size of child at birth
Dire Dawa 343 46 Large 2255 303
Addis Ababa 303 4 Average 3253 37
Small 1944 26.1
Mother's educational level ma
irth
No education 4823 647 Birth order number
Primary 1915 257 ! 1443 19:4
2-3 2391 321
Secondary /above 714 96
, 4-5 1751 235
Mother's Employment status
>=6 1867 25.1
Not employed 5334 716
Breast feeding stat
Employed 2118 284 reastieeding status
- Breast feed 7149 959
Family size
94 2009 270 Never breast feed 303 4.1
5.y 3650 490 Dietary diversity
— 1793 21 Inadequate 3906 87
Source of drinking water Adequate °83 13
Improved water source® 4472 60.0 Mother's nutritional status
ight 184 24,
Unimproved water source” 2980 40.0 Under weig 845 8
) - Normal 4967 66.7
Type of toilet facility
O ight/ Ob 640 8.6
Improved toilet™* 1186 159 ver weight/ Obese
p i irth interval
Unimproved toilet** 3051 409 receding birth interva
Fi irth 144 194
Open defecation 3215 43,1 st birt 3 o
<24 1515 20.3
24-47 3084 414

> =48 1410 18.9
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Table 3 Factors associated with stunting among 6-59 months children in Ethiopia, May 2018 (n = 7452)
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Variables Stunting COR (95% Cl) AOR (95%Cl)
Yes (%) No (%)
Sex of child
Male 1571 (41.2) 2245 (58.8) 1.15 (1.05, 1.26) 1.20 (1.09, 1.33)*
Female 1389 (382) 2247 (61.8) 1.00 1.00
Age of child in months
6-11 131 (14.8) 756 (85.2) 1.00 1.00
12-23 656 (38.8) 1036 (61.2) 3.64 (295, 4.49) 3.84 (3.10, 4.76)*
24-35 783 (483) 837 (51.7) 539 (4.37, 6.64) 5.76 (4.64,7.13)*
36-47 749 (47.3) 835 (52.7) 513 (4.16, 633) 535 (431, 6.64)*
48-59 641 (384) 1028 (61.6) 3.57 (290, 441) 368 (2.96, 4.57)*
Residence
Urban 346 (26.8) 945 (73.2) 1.00 1.00
Rural 2614 (424) 3547 (57.6) 2.11(1.78, 249) 0.85 (0.67, 1.06)
Region
Tigray 352 (433) 1(56.7) 3.88 (2.64, 5.70) 8 (1.30, 3.02)*
Afar 340 (48.6) 360 (514) 491 (3.32,7.26) 5(1.13,273)*
Amhara 392 (50.8) 379 (49.2) 522 (3.56,7.67) 256 (1.66, 3.94)*
Oromia 449 (38.3) 722 (61.7) 3.05 (2.09, 4.44) 0 (0.98,2.30)
Somali 274 (29.2) 665 (70.8) 2.10 (142, 3.09) 0.91 (0.60, 1.40)
Benshangul 300 (47.3) 334 (52.7) 441 (297, 6.56) 2.10(1.34, 3.28)*
SNNPR 398 (41.5) 560 (58.5) 354242, 5.17) 7 (1.22, 2.86)*
Gambela 134 (28.1) 343 (71.9) 2.01 (132, 3.05) 0.94 (0.60, 1.48)
Harari 118 (344) 225 (65.6) 248 (160, 3.84) 2 (1.02, 257)*
Dire Dawa 154 (44.9) 189 (55.1) 363 (2.35,5.59) 211 (1.34, 332
Addis Ababa 49 (16.2) 254 (83.8) 1.00 1.00
Mother's educational status
No education 2093 (43.4) 2730 (56.6) 2.36 (1.95, 2.86) 1.51 (119, 1.91)*
Primary 712 (37.2) 1203 (62.8) 1.84 (1.50, 2.25) 142 (1.13,1.78)*
Secondary /above 155 (21.7) 559 (783) 1.00 1.00
Family size
2-4 738 (36.70 1271 (63.3) 1.00 1.00
5-7 1511 (414) 2139 (58.6) 1.21 (1.08,1.35) 1.11 (0.96,1.27)
>=8 711 (39.7) 1082 (60.3) 1.14 (1.00, 1.31) 1.0 (0.84, 1.20)
Source of drinking water
Improved water source 1718 (38.4) 2754 (61.6) 1.00 1.00
Unimproved water source 1242 (41.7) 1738 (58.3) 1.13(1.02, 1.26) 091 (0.81,1.02)
Type of toilet facility
Improved toilet 301 (25.4) 885 (74.6) 1.00 1.00
Unimproved toilet 1241 (40.7) 1810 (59.3) 77 (1.51, 2.08) 1.29 (1.10, 1.60)*
Open defecation/bush/field 1418 (44.1) 1797 (55.9) 2.14 (1.82,2.69) 1.32(1.06, 1.58)*
Wealth index
Poor 1810 (45.2) 2192 (54.8) 1.94 (1.72, 2.19) 1.59 (1.35, 1.87)*
Medium 454 (40.5) 667 (59.50 1.54 (1.31,1.79) 1.27 (1.07,1.52)*
Rich 696 (29.9) 1633 (70.1) 1.00 1.00
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Table 3 Factors associated with stunting among 6-59 months children in Ethiopia, May 2018 (n = 7452) (Continued)
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Variables Stunting COR (95% Cl) AOR (95%Cl)
Yes (%) No (%)

Size of child at birth

Large 770 (34.1) 1485 (65.9) 0.83(0.74, 0.93) 0.82 (0.73, 1.03)

Average 1264 (38.9) 1989 (61.1) 1.00 1.00

Small 926 (47.6) 1018 (524) 1.39 (1.24,1.56) 138 (1.22, 1.56)*
Birth order number

1 529 (36.7) 914 (63.3) 1.00 1.00

2-3 887 (37.1) 1504 (62.9) 0.99(0.87,1.13) 092 (0.79, 1.07)

4-5 750 (42.8) 1001 (57.2) 1.24 (1.08, 1.44) 1.02 (0.85, 1.22)

>=6 794 (42.5) 1073 (57.5) 1.18 (1.03,1.37) 1.03 (0.85, 1.25)
Mother's nutritional status

Under weight 801 (43.40 1044 (56.6) 1.16 (1.04, 1.29) 1.20 (1.06, 1.35)*

Normal 2004 (40.3) 2963 (59.7) 1.00 1.00

Over weight/ Obese 155 (24.2) 485 (75.8) 0.57 (047, 0.68) 0.76 (061, 1.03)
Mother's anemia status

Not anemic 1875 (38.5) 2998 (61.5) 1.00 1.00

Anemic 1085 (42.1) 1494 (57.9) 1.16 (1.05, 1.29) 1.18 (1.06, 1.32)*
Place of delivery

Health facility 728 (31.5) 1580 (68.5) 1.00 1.00

Home 2232 (434) 2912 (56.6) 1.57 (140, 1.75) 1.09 (0.95, 1.26)

NB: - * statistical significant variables at p < 0.05

Accordingly, children whose mothers had no educa-
tion were 1.51 times (AOR =1.51; 95%CIL: 1.19, 1.91)
more likely to be stunted as compared to children of
mother who had educational status of secondary and
above. Likewise, the odds of being stunted among chil-
dren whose mothers had primary education were 1.42
times (AOR = 1.42; 95%CI: 1.13, 1.78) compared to chil-
dren whose mother had higher educational status.

The finding of this study also identified that mother’s
nutritional status had significant association with stunt-
ing. Children whose mothers had underweight nutri-
tional status werel.20 times (AOR =1.20; 95%CI: 1.06,
1.35) more likely to be stunted as compared to children
of mothers with normal nutritional status.

Finally, the likelihood of being stunted was 1.18 times
(AOR =1.18; 95%CI: 1.06, 1.32) higher among children
whose mothers had anemia compared to their counter
parts (Table 3).

Factors associated with wasting

We follow similar procedure to identify maternal character-

istics associated with wasting. From the final model three

variables, maternal nutritional status, birth interval and

place of delivery were associated with wasting (Table 4).
Based on the results, children whose mothers had under-

weight nutritional status were 1.52 times (AOR=1.52;

95%CIL: 1.29, 1.79) more likely to be wasted as compared to
children of mothers who had normal nutritional status.

The likelihood of developing wasting was 1.31 times
(AOR =1.31; 95%CI: 1.04, 1.64) higher among children
of birth interval less than 24 months as compared to
children of birth interval greater or equal to 48 months.

As compared to children whose mothers had health
facility delivery, children of mothers with home delivery
werel.24 times (AOR=1.24; 95%CI: 1.04, 1.52) more
likely to be wasted.

Discussion
Recognizing under nutrition among children is vital
since it affects the health and long term productivity of
the child [1]. Regarding maternal characteristics associ-
ated with stunting and wasting, analysis of this study in-
dicated that mother’s educational status, mother’s
nutritional status, and mother’s anemia status were sig-
nificantly associated with stunting. Similarly, mother’s
nutritional status, preceding birth interval and place of
delivery were significantly associated with wasting.
Mother’s educational status was significantly associ-
ated with stunting. Children whose mothers had no edu-
cation were more likely to be stunted as compared to
children whose mother had educational status of sec-
ondary or above. Also children whose mothers had pri-
mary education were higher risk of being stunted. This
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Table 4 Factors associated with wasting among 6-59 months children, Ethiopia May 2018 (n = 7452)

Variables wasting COR (95% Cl) AOR (95%Cl)
Yes (%) No (%)
Sex of child
Male 481 (12.6) 3335 (874) 1.18 (1.03,1.37) 1.26 (1.09,1.46)*
Female 392 (10.8) 3244 (89.2) 1.00 1.00
Age of child in months
6-11 156 (17.6) 731 (824) 1.92(1.52,2.43) 1.95 (1.52,249)*
12-23 249 (14.7) 1443 (85.3) 1.56(1.27,1.92) 1.61 (1.29,2.00)*
24-35 171 (10.6) 1449 (894) 1.05(0.84,1.32) 1.05 (0.83, 1.32)
36-47 129 8.1) 1455 (91.9) 0.76(0.60,0.97) 0.77 (0.60,0.98)*
48-59 168 (10.1) 1501 (89.9) 1.00 1.00
Residence
Urban 123 (9.5) 1168 (90.5) 1.00 1.00
Rural 750 (12.2) 5411 (87.8) 1.54 (1.18,2.00) 0.65 (0.48, 1.09)
Region
Tigray 93 (11.4) 720 (88.6) 1.00 1.00
Afar 128 (183) 572 (81.7) 1.81 (1.28,2.55) 1.37 (0.96, 1.96)
Amhara 71 (9.2) 700 (90.8) 0.80 (0.55,1.18) 0.78 (0.53, 1.16)
Oromia 118 (10.10 1053 (89.9) 0.86 (0.61,1.22) 091 (063, 1.30)
Somali 200 (21.3) 739 (78.7) 2.12 (1.54,2.92) 2.10 (1.50,2.94)*
Benshangul 7 (10.6) 567 (89.4) 0.92 (061,1.37) 1.04 (068, 1.56)
SNNPR 5(57) 903 (94.3) 049 (0.32,0.74) 057 (0.37,087)*
Gambela 0(14.7) 407 (85.3) 1.37 (0.93,2.03) 1.32 (0.89, 1.96)
Harari 3(96) 310 (904) 083 (0.51,1.35) 1.02 (062, 1.67)
Dire Dawa 2 (9.3) 311 (90.7) 0.73 (0.44,1.23) 0.78 (0.47,1.32)
Addis Ababa 6 (2.0) 297 (98.0) 0.17 (0.07,041) 028 (0.11,0.71)*
Mother's educational status
No education 641 (133) 4182 (86.7) 1.99 (1.45,2.73) 1.29 (0.89, 1.87)
Primary 183 (9.6) 1732 (904) 145 (1.04,2.03) 1.19 (0.82, 1.71)
Secondary / above 49 (6.9) 665 (93.1) 1.00 1.00
Family size
2-4 200 (10.0) 1809 (90.0) 1.00 1.00
5-7 444 (12.2) 3206 (87.8) 1.22 (1.02,1.46) 1.20 (0.97, 1.48)
>=8 229 (12.8) 1564 (87.2) 123 (1.0, 1.52) 1.08 (0.83, 1.42)
Type of toilet facility
Improved toilet 106 (8.9) 1080 (91.1) 1.00 1.00
Unimproved toilet 285 (9.3) 2766 (90.7) 1.16 (0.90,1.50) 1.14 (0.86, 1.51)
Open defecation/bush/field 482 (15.0) 2733 (85.0) 1.79 (1.40,2.29) 1.22 (0.92, 1.62)
Wealth index
Poor 579 (14.5) 3423 (85.5) 1.94 (1.60,2.36) 1.34 (1.03,1.74)*
Medium 117 (104) 1004 (89.6) 147 (1.14,1.89) 1.29 (097,1.72)
Rich 177 (7.6) 2152 (92.4) 1.00 1.00
Size of child at birth
Large 201 (8.9) 2054 (91.1) 0.79(0.66, 0.95) 0.80(0.66, 1.06)
Average 357 (11.0) 2896 (89.0) 1.00 1.00

Small 315 (16.2) 1629 (83.8) 1.55 (1.31,1.83) 144 (1.21,1.72)*
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Table 4 Factors associated with wasting among 6-59 months children, Ethiopia May 2018 (n = 7452) (Continued)
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Variables wasting COR (95% Cl) AOR (95%Cl)
Yes (%) No (%)
Birth order number
1 147 (10.2) 1296 (89.8) 1.00 1.00
2-3 244 (10.2) 7 (89.8) 1.00 (0.80,1.24) 091 (0.72, 1.15)
4-5 228 (13.0) 1523 (87.0) 1.32 (1.05,1.64) 1.08 (0.82, 1.42)
>=6 254 (13.6) 1613 (86.4) 1.37 (1.10,1.71) 1.16 (0.87, 1.55)
Preceding birth interval
First birth 166 (11.5) 1277 (88.5) 1.04 (0.82,1.31) 1.04 (0.82, 1.30)
<24 212 (14.0) 1303 (86.0) 1.28 (1.02,1.59) 1.31 (1.04,1.64)*
24-47 334 (10.8) 2750 (89.2) 0.95 (0.78,1.17) 095 (0.77,1.12)
> =48 161 (114) 1249 (88.6) 1.00 1.00
Diarrhea in last two weeks
No 745 (11.4) 5808 (88.6) 1.00 1.00
Yes 128 (14.2) 771 (85.8) 1.32 (1.08,1.62) 1.14 (091, 1.43)
Fever in last two weeks
No 715 (11.3) 5633 (88.7) 1.00 1.00
Yes 158 (14.3) 946 (85.7) 1.31(1.09,1.58) 1.17 (0.95, 1.45)
Mother's nutritional status
Under weight 318 (17.2) 1527 (82.8) 1.68 (1.44,1.97) 1.52 (1.29,1.79)*
Normal 513(10.3) 4454 (89.7) 1.00 1.00
Over weight/ Obese 42 (6.6) 598 (934) 0.61(0.44, 0.80) 0.67 (0.48, 1.05)
Place of delivery
Health facility 199 (8.6) 2109 (91.4) 1.00 1.00
Home 674 (13.1) 4470 (86.9) 148 (1.241.77) 1.24 (1.04,1.52)*

NB: - * statistical significant variables at p < 0.05

finding is consistent with the study conducted in
Tanzania [16], Kenya [17], and Ethiopia [1, 18, 19]. This
might be due to mother who had no education had lim-
ited knowledge which related to better child feeding and
caring, low income and low living conditions [20]. Edu-
cation of women has several positive effects on the qual-
ity of care rendered to children since women are the
main care takers of children. Their ability to process in-
formation, acquire skills, and positive caring behavior
improves with education. Educated women use health
care facilities, interact more effectively with health
professionals, comply with treatment recommendations,
and keep their environment clean. Also, more educated
mothers are committed to child care and interact very
well with their children [19]. Moreover, education of
mothers improves child health by altering intra-house-
hold allocation of resources in a manner that favors chil-
dren. Educated mothers are more likely to follow child
feeding recommendations, which ultimately improves
dietary diversity and meal frequency and nutritional sta-
tus [21].

The current study found that children of underweight

mothers are more likely to be stunted than children of
normal weight mothers. This finding is supported by
studies conducted in Ethiopia [22], Nigeria [23],
Tanzania [24],and Brazil [25]. It is known that malnutri-
tion has an intergenerational cycle of malnutrition. As a
result, maternal deficiency means infant deficiency and a
risk factor for fetal growth restriction, result in low birth
weight [25, 26]. Low birth weight means more depletion
of already low stores of key growth nutrients, which the
mother’s breast milk continues to lack due to poor ma-
ternal nutritional status, thus resulting in a prolonged
lack in these children [27].

This study also showed that children of anemic
mothers are more likely to be stunted. This might be
children of anemic mother’s influences fetal growth and
birth weight [28]. This results more depletion of already
low stores of key growth nutrients. There is ample evi-
dence supporting the fact that stunting begins in utero
as a result of trans-generational relationship, and anemia
is a strong predictor of stunting [29, 30].
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This study showed that the level of wasting was also
higher in children of underweight mothers as compared
to children of normal weight mothers. This was also ob-
served in Ethiopia [31], and Sub-Saharan Africa coun-
tries [32]. This could be explained by the presence of an
intergenerational link between maternal and child nutri-
tion means a small mother will have small babies who in
turn grow to become small mothers [31, 33].

The findings of this study showed that preceding birth
interval of children is a significant predictor of nutri-
tional status. Children having birth interval less than 24
months had higher risk of being wasting as compared
with children having greater than or equal to 48 month’s
birth interval. This study was in line with the study con-
ducted in Bangladesh [34, 35]. This might be due to
short birth interval between birth might pose sharing
problems among living siblings and parents can’t take
better care of their children and compromise the breast-
feeding duration of the index child [36]. The mother
herself may be biologically depleted from too frequent
births, and this could also negatively affect the nutri-
tional status of the newborn baby as a result of the inter-
generational link [1].

The findings of this study showed that place of deliv-
ery of mother is a significant predictor of nutritional sta-
tus of children. Children whose mothers had home
delivery were higher risk of being wasted than children
whose mothers had health facility delivery. This finding
in line with study in Ethiopia [31]. This might be due to
information gap regarding child feeding practice due to
their poor health care seeking behavior to [1].

Limitations

The cross-sectional nature in this study, whereby it may
not explain the temporal relationship between maternal
characteristics and child nutritional status. Further, sam-
ple weighting was not considered in order to avoid over
complexity of the generalized estimation equations
model. There might be recall bias during dietary recall
and answering other child characteristics. The mother’s
social value was not available in the data set and not
considered in the analysis.

Conclusion

Maternal education, maternal nutritional status, and
maternal anemia status were associated with stunting.
Also maternal nutritional status, place of delivery, and
preceding birth interval were associated with wasting.
Therefore, there is needed to enhance the nutritional
status of children by improving maternal nutritional
status, maternal education, maternal anemia status
and prolonging birth interval, and promoting health
facility delivery.

Page 9 of 10

Abbreviations

ANC: Antenatal Care; AOR: Adjusted Odd Ratio; BMI: Body Mass Index;

Cl: Confidence Interval; COR: Crude Odd Ratio; CSA: Central Statistical
Agency; EAs: Enumeration Areas; EDHS: Ethiopia Demographic and Health
Survey; GEE: Generalized Estimating Equation; SD: Standard Deviation;
SNNPR: South Nations and Nationality of Peoples Republic; SPSS: Statistical
Package for Social Sciences; SSA: Sub Saharan Africa; UNICEF: United Nations
Children’s Emergency Fund; USAID: United States Agency for International
Development; WHO: World Health Organization

Acknowledgements
Our sincere thanks go to MEASURE DHS program which granted us the
permission to use DHS data.

Funding
No funding was obtained for this study.

Availability of data and materials
The minimal data up on which the analysis was based can be obtained from
the corresponding author up on reasonable request.

Authors’ contributions

7B contributed in the generation of the topic, preparation of proposal, data
acquisition, analyses, interpretation drafting and development of the
manuscript. ZA, MF,TA and KF contributed in reviewing the proposal, data
analysis,interpretation,development of the manuscript and critical review of
final manuscript. All authors read and approved the final manuscript.

Ethics approval and consent to participate

Ethical clearance for the survey was provided by the Ethiopian Health
andNutrition Research Institute (EHNRI) Review Board, the National Research
Ethics Review Committee (NRERC) at the Ministry of Science and
Technology, the Institutional Review Board of ICF International, and the CDC.
All respondents to the survey provided verbal informed consent; consent for
children was obtained through the parents, caregivers or guardians. Ethical
clearance for this study was obtained from ethical review committee of
Institute of public Health, College of Medicine and Health Sciences,
University of Gondar. The authors requested the Measure DHS by briefly
stating the objectives of this analysis and access was granted to use the data
(http//dhsprogram.com/data/available-datasets.cfm).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

!Central Gondar Zone Health Department, Amhara Regional State,
AmbaGiorgis, Ethiopia. “Department of Human Nutrition, Institute of Public
Health, College of Medicine and Health Sciences, University of Gondar,
Gondar, Ethiopia. *Department of Epidemiology and Biostatistics, Institute of
Public Health, College of Medicine and Health Sciences, University of Gondar,
Gondar, Ethiopia. “Department of Epidemiology and Biostatistics, School of
Public Health, College of Medicine and Health Sciences, Bahir Dar University,
Bahir Dar, Ethiopia.

Received: 14 August 2018 Accepted: 13 March 2019
Published online: 20 March 2019

References

1. GIRMA W, Genbo T. Determinants of nutritional status of women and
children in Ethiopia. Calverton, Maryland, USA: ORC macro; 2002.

2. WHO. World health report: make every mother and child count. Geneva:
World Health Organization; 2005.


http://dhsprogram.com/data/available-datasets.cfm

Dessie et al. BMC Pediatrics

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

(2019) 19:83

Christiaensen L, Alderman H. Child malnutrition in Ethiopia: can maternal
knowledge augment the role of income? Econ Dev Cult Chang. 2004;52(2):
287-312.

Mekonnen A, Jones N, Tefera B. Tackling Child Malnutrition in Ethiopia: Do
the sustainable development poverty reduction Programme’s underlying
young lives, save the children UK. In: Policy assumptions reflect local
realities? . Working paper No19; 2005.

Shrimpton R, Victora CG, de Onis M, Lima RC, Blossner M, Clugston G.
Worldwide timing of growth faltering: implications for nutritional
interventions. Pediatrics. 2001;107(5).

Zere E, McIntyre D. Inequities in under-five child malnutrition in South
Africa. Int J Equity Health. 2003;2(7).

Judith EB. Nutrition through the life CydeAth edition. USA: Wadsworth; 2011.
Le Cuziat G. Maximising the nutritional impact of food security and

livelihoods interventions, a manual for field workers: ACF International; 2011.

Aliyu AA, Oguntunde OO, Dahiru T, Raji T. Prevalence and determinants of
malnutrition among pre-school children in northern Nigeria. Pak J Nutr.
2012;11(11):1092-5.

Government FDRE. National nutrition program. In: June 2013-June; 2015.
EDHS. Central Statistical Agency (CSA) [Ethiopia] and ICF. In: Ethiopia
Demographic and health survey: Addis Ababa, Ethiopia: Rockville, Maryland,
USA, CSA and ICF; 2016.

Michael T. The role of maternal characteristics on nutritional status of
Ethiopian children: Addis Ababa University, Department of Economics.
Ethiopian Journal of Health Development; 2006.

WHO. Indlicators for assessing infant and Young Child feeding practices Part 3
Country Profiles. 2010.

WHO. BMI classification. In: Global database on body mass index. World
Health Organization, Department of Nutrition for health and development
(NHD); 2004.

WHO. Iron defficiency Anemia, Assessment, Prevention, and control. In: A
Guide for Program Managers. Geneva Switzerland: World Health
Organization; 2001.

Happiness S. Persistent child malnutrition in Tanzania: risks associated with
traditional complementary foods (a review). Afr J Food Sci. 2010;4:679-92.
Abuya BA, Ciera J, Kimani-Murage E. Effect of mother's education on child's
nutritional status in the slums of Nairobi. BMC Pediatr. 2012;12(80).

EDHS CSAII. Ethiopia Demographic and Health Survey. Addis Ababa,
Ethiopia and Calverton, Maryland, USA: Central Statistical Agency and ICF
international; 2011.

Macro. International Inc. Nutrition of Young Children and Women, Ethiopia.
Calverton, Maryland, USA: Macro International Inc. 2008.

Yimer G. Malnutrition among children in southern Ethiopia: levels and risk
factors. Ethiop J Health Dev. 2000;14(3):283-92.

Raj A, Sagqurti N, Winter M, Labonte A, Decker MR, Balaiah D, et al. The
effect of maternal child marriage on morbidity and mortality of children
under 5 in India: cross-sectional study of a nationally representative sample.
BMJ. 2010;340 (b4258).

Edris M. Assessment of nutritional status of preschool children of Gumbirit.
Ethiop J Health Dev. 2006;21:125-9.

Adekanmbi VT, Kayode GA, Uthman OA. Individual and contextual factors
associated with childhood stunting in Nigeria: a multilevel analysis. Maternal
& child nutrition. 2013;9:244-59.

Semali IA, Tengia-Kessy A, Mmbaga EJ, Leyna G. Prevalence and determinants
of stunting in under-five children in Central Tanzania: remaining threats to
achieving millennium development goal 4. BMC Public Health. 2015;15(1153).
Correia LL, Silva AC e, Campos JS, Andrade FM d O, Machado MMT, Lindsay
AC, et al. Prevalence and determinants of child undernutrition and stunting
in semiarid region of Brazil. Revista Saude Publica. 2014;48:19-28.

Black RE, Allen LH, Bhutta ZA, Caulfield LE, de Onis M, Ezzati M, et al.
Maternal and child undernutrition study group maternal and child
undernutrition: global and regional exposures and health consequences,
vol. 371; 2008. p. 243-60.

Ergin F, Okyay P, Atasoylu G. E. B. Nutritional status and risk factors of
chronic malnutrition in children under five years of age in Aydin, a western
city of Turkey. Turk J Pediatr. 2007;49:283-9.

Women and nutrition Nutrition Policy Discussion Paper,. Symposium
report. 2001.

WHO. Global targets 2025:Anemia policy brief. 2014.

Thorne CJ, Roberts LM, Edwards DR, Haque MS, Cumbassa A, Last AR.
Anaemia and malnutrition in children aged 0-59 months on the Bijagds

31

32.

33.

34,

35.

36.

Page 10 of 10

archipelago, Guinea-Bissau, West Africa: a cross-sectional, population-based
study. Paediatrics International Child Health. 2013;33(3):151-60.

Teller H, Yimar G. Levels and determinants of malnutrition in adolescent and
adult women in southern Ethiopia. Ethiop J Health Dev. 2000;14(1):57-66.
Loaiza E. Maternal nutritional status. In: DHS Comparative Studies No.24.
Calverton, Maryland, USA: Macro International Inc; 2002.

Genebo T, Girma W, Hadir J, Demmissie T. The association of children's
nutritional status to maternal education in Ziggbaboto, Guragie zone
SouthEthiopia. Ethiop J Health Dev. 2001;13(1):55-61.

Das S, Rahman RM. Application of ordinal logistic regression analysis in
determining risk factors of child malnutrition in Bangladesh. Nutr J. 2011;
10(124).

Rayhan M, MSH K. Factors causing malnutrition among under-five children
in Bangladesh. Pak J Nutr. 2006;5(6):558-62.

Sommerfelt, et al. Children’s nutritional status. In: DHS Comparative Studies
No. 12. Calverton, Maryland, USA: Macro International Inc; 2003.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study area and design
	Study population
	Sampling procedures
	Data collection procedures
	Variables of the study
	Data processing and analysis

	Results
	Socio-demographic and economic characteristics
	Child and maternal characteristics
	Factors associated with stunting
	Factors associated with wasting

	Discussion
	Limitations

	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

