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ABSTRACT
Background

Stunting affects more than 161 million children under five years of age worldwide. Rwanda has a high
prevalence of stunted children under five years of age (~38%) according to the 2014-2015 Rwanda Demographic
and Health Survey.

Objectives

The aim of this study is to compare the prevalence rates of stunting in Rwanda using the Rwanda Demographic
and Health Survey data of 2005, 2010 and 2014-2015.

Methods

The three Rwanda Demographic and Health Survey cross-sectional studies into consideration were conducted
in 2005, 2010 and in 2014-2015. Stunting prevalence rates from those surveys were compared using Pearson's
chi-squared tests and Marascuilo procedure using STATA (StataCorp. 2013. Stata Statistical Software: Release
13. College Station, TX: StataCorp LP.).

Results

The Pearson's chi-squared tests and Marascuilo procedure used in this research confirmed a significant
difference between the reported three RDHS stunting prevalence rates. The trends in the stunting prevalence
rates among children under five years of age showed a decrease of 13% in stunting prevalence rate, falling from
~51%in 2005 to ~38%in 2014-15.

Conclusion

A statistical analysis based on2005, 2010 and 2014-15 RDHS surveys datasets confirmed that there is a
statistically significant reduction in stunting prevalence rates over that decade(from ~51% in 2005 to ~38%in
2014-2015). The main persistent associated factors with stunting were the age, sex, size at birth, residence
place of the child, and the mother’s educational level and household wealth index.
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INTRODUCTION

The growth retardation known as stunting is a
devastating consequence of improper nutrition in
the womb, early childhood growth that may
diminish a child's cognitive and physical
developmental capacities[l, 2], retards linear
growth[3] and leads to childhood mortality.[4,
S|Normally, stunting is measured by combining
data from children's height, sex and age.[6, 7]The
new World Health Organization (WHO)'s Child
Growth Standards state that to be stunted, a child’s
height-for-age z-score must be less than minus two
standard deviations from the median of the Child
Growth Standards, among children under five years
of age.[8]Stunting is not only depending on the
nutrients, but it is also associated with different
sociodemographic factors. Those factors are the
place of residence or region,[9]wealth, mother's
characteristics including age, education[10], marital
status[11, 12] and child-related characteristics
such as sex[10, 13] age,[14]and size at birth.[14,
15]

Globally, stunting affects more than 161 million of
children, and it has been reported that one-third of
affected children live in Africa.[16]The Millennium
Development Goals (MDs)'s reported in 2015by the
United Nations[17] highlighted that stunting
prevalence in children under five years of age was
24.5%, and the prevalence rates of underweight and
wasted children was 15% and 7.7% respectively
worldwide. The prevalence of stunting of 37.8% in
low and middle-income countries (LMICs) is
associated with a high risk of child mortality
(HR=5.48, 95%CI 4.62, 6.50) in these countries.

In Rwanda, the prevalence of stunting shifted from
51% to 38% between 2005 and 2015 due to different
efforts made by the government of Rwanda (GoR)
and stakeholders.[13, 14]However, little is known
about the trends and contributing factors of
stunting in Rwanda. The RDHS reports delivered
descriptive information regarding the proportion of
the stunted population but did not show the
national variability of the stunting reduction from
2005 to 2015.The goal of this study was to describe
the trends in the stunting prevalence rates in
Rwanda as reported in the RDHS for 2005, 2010

and 2014-2015 surveys, and identify the persistent
contributing factors.

METHODS
Study design

We used a descriptive cross-sectional design to
compare stunting prevalence rates in children
under five years of age from three consecutive
Rwanda Demographic and Health Surveys of 2005,
2010 and 2014-15.

Study area

The study setting was Rwanda. The National
Institute of Statistics of Rwanda (NISR), in
collaboration with the Demographic and Health
Surveys Program, collected the data for the three
DHS studies. For RDHS 2005, a sample of
10,307households was used in the survey. For
RDHS 2010, 12,570 households were identified and
used during the survey. In the RDHS 2014-2015,
12,717 households were selected at the time of the
survey.

Study population and sample size

We used children datasets from RDHS 2005, 2010
and 2014-2015. The study population was all
children under-five years of age from the selected
households in the three surveys. For the 2005
RDHS, the sample size was 3,840 children, for the
RDHS 2010 it was 4,133 children, for the RDHS
2014-2015 it was 3,599 children selected for
completing anthropometric data.

Sampling techniques

The data used in this cross-sectional study is from
the three RDHS conducted in 2005, 2010, and
2014-2015. The DHS surveys are population-based
household surveys and nationally representative.
The sampling frame for each DHS survey consists of
households selected in a two-stage cluster sampling
strategy. Selecting the primary sampling units
(PSUs) was the first stage. The second stage
consisted in selecting a sample of households in the
enumeration areas (EA).[18-20]Households were
systematically selected within clusters, and all
inhabitants were enumerated. For completing a
detailed questionnaire, one woman from each
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household aged 15-49 years was selected.
Information related to the children within the
households is contained in a data set called
Children's Recode (KR). In this dataset, every child
born in the five years before survey and belonging to
the interviewed women had one record[21] and was
eligible for height and weight measurements to
determine their nutritional status.[18-20]

In each survey, RDHS collected data on every child,
and, using the WHO Child Growth Standards,
calculated height-for-age z-score (HAZ) that must be
below or above the median value determined by
WHO in 2006 as a growth reference population.
Measurements units were centimeters, and they
had to divide by a hundred in order to use meters
as units of measurements. Then, stunted children
were those with z-scores lower than -2SD.[22]

Study variables

The dependent variable for this study is stunting
categorized as stunted and not stunted. This
variable was computed based on the height-for-age
Z-scores (HAZ) provided in the RDHS data sets. The
explanatory variables were these: age in months,
size at birth, place of residence, immunization
status (vaccination) of the child; current
breastfeeding status, current marital status and
highest educational level of the mother, number of
ANC visits during pregnancy of the mother;
educational level of father or mother’s partner and
the wealth index of the households. All these
predictor variables were categorized.

Data analysis

STATA software (StataCorp. 2013. Stata Statistical
Software: Release 13. College Station, TX:
StataCorpLP) was used to analyze datasets from the
RDHS of 2005, 2010 and 2014-2015 surveys. To
adjust for inconsistent sampling and non-response,
DHS weighs its data to reestablish the sample
representativeness, so that the whole sample
distribution resembles to the actual population
distribution of the country. When analyzing
children's data, the weight variable (vO0S5) is
included in the calculations. Because there are no
decimals in the DHS weight variables, we must
divide by 1,000,000 before using the weight. Briefly,

we created the weight variable before weighting the
data.

We used the chi-square test of independence for
assessing any significant relationship between
stunting and predictor variables. The Marascuilo
procedure was used to test the significance of the
trends in stunting prevalence rates taken two-by-
two, and provided the magnitude of variation in the
pairs of proportions. The null hypothesis test
showed no difference between the three stunting
prevalence rates. Rejecting the null hypothesis
resulted in concluding that not all the proportions
were equal.

The first step was to compute the differences of all

pairs of proportions (p; —
pj, where i is not equal toj,and i,j = 1,2,3) among all
k(k-1)

pairs of proportions, k being the number of

proportions. The absolute values of these
differences are the test statistics. The second step
was to choose a significance level (@ = 0.05) and
compute the corresponding critical values for
Marascuilo procedure[24] wusing the following
formula:

- ,XZ pi(1 —py) 4 pi(1-p;)
ij 0.95,2 n; n]_ 4

where n;; are the sample sizes corresponding to the proportions.

The last step was to compare each of the @test
statistics against its corresponding critical valuer;;.

The pairs that have a test statistic that exceeds the
critical value are significant at a — level.

The significantly associated variables with stunting
were comprised in binary logistic regression to
assess the persistent risk factors with stunting
among the three 2005, 2010 and 2014-2015
surveys. For each of the three surveys, the
backward selection method of non-significant
variables was completed to get a reduced model for
each RDHS. Statistically significant associated
variables with stunting at a p-value less than 0.05
were kept within all adjusted models. Sampling
weights were used as provided in the RDHS data
sets, and were applied to all analyses.
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Ethical considerations

The permission of accessing data from the DHS
program website was granted within 24 hours to
access the three datasets. All surveys used by DHS
program are approved by "ICF International
Institutional Review Board," which guarantees that
the surveys abide by the regulations of the
Department of Health and Human Services of the
United States human subjects' protection. DHS
uses rigid measurements to keep the privacy and
confidentiality of the participants and their
household members. The participants were asked to
accept or deny a consent form. The form informed
the participants about the purpose of the survey,
expected duration, procedures, potential risks and
benefits along with contact information in case the
participants had more questions or wanted more
information. The respondents were also informed
that participation were voluntary and that they
could withdraw at any point. In cases where the
participant is a minor, the guardian or parent must
approve the consent form before the survey is
completed.[25]

RESULTS
Description of the study population

Table 1 depicts the general characteristics of
children under five years in 2005, 2010, 2014-15
RDHS. The same table shows that 11.57% of the
3,840 children sampled in this study were under six
months in 2005, 31.06% of them were between 6
and 23 months, and in 2014-15, most of children
sampled were aged between 24 and 59 months
(57.75% of 3,599). Boys sampled were 50.81% of
3,840 in 2005, 50.96% of 4,133 in 2010 and 50.37%
of 3,599 in 2014-15; girls sampled were 49.19% of
3,840 in 2005, 49.04% of 4,133 in 2010 and 49.63%
of 3,599 in 2014-15.

Among the children reported for size at birth in the
three surveys, 11.54% of 4,133 were reported as
very large size at birth in 2010, 35.98% of 3,840
were reported as lager size than average in 2005. In
2005, 46.3% of 3,840 were reported average;
13.03% of 4,133 were reported as smaller size than
average at birth in 2010, 2.97% of 3599 were
reported as very small in 2014-15 RDHS survey.
Among the three RDHS surveys, a high percentage

of children were breastfed during the 2005 RDHS
(77.37% of 3,840 sampled children) than in other
RDHS surveys. High percentages were recorded for
children under five who ever had a vaccination in
the 2010 RDHS, with 96.79% of 4,133 sampled
children. In three surveys, children sampled from
rural areas were compared to their counterparts
from urban areas. The frequency of less than four
ANC visits was high in the 2005 RDHS (53.82%) and
that of 4 ANC visits and above was high in the 2014-
15 RDHS (57.56%).

In relation to marital status of the mother, the high
percentages per RDHS were reported as follows:
8.82% of never-married interviewed mothers were
reported in the 2014-15 RDHS; 58.72% of married
women in the 2010 RDHS, 35.72% of women in
cohabitation with a male reported in the 2005
RDHS; 2.44% of widowed women were reported in
the 2010 RDHS , 5.04% of divorced interviewed
women were reported in 2010 RDHS and 4.52% of
interviewed women were reported as not living with
a partner in the 2014-15 RDHS.

In terms of education, a high percentage of
interviewed mothers with no education was reported
in 2005 RDHS (28.34%), 71.66%o0f mothers with
primary education level were reported in the 2010
RDHS, 10.54%o0f mothers with secondary education
and 2.04% of mothers with higher education level
were reported in the 2014-15 RDHS. In the 2005
RDHS, 27.19% of husbands or partners of
interviewed women had primary education, whereas
71.12% had post-primary/CERAI (Centre
d'Education Rurale et Artisanale Intégrée)/ CERAR
(Centre d'Education Rurale et Artisanale au
Rwanda)/familial education level in 2014-15 RDHS;
0.96% had secondary education level in the 2005
RDHS; 3.18% had higher education in the 2014-15
RDHS.
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Table 1: Characteristics of children under five years in Rwanda (2005, 2010, 2014-15 RDHS)

2005(n=3840)

2010(n=4133)

2014-15(n=3599)

Variable n wt.% n wt.% n wt.%
Stunting

Stunted 1983 51.64 1804 43.65 1350 37.51
Not stunted 1857 48.36 2329 56.35 2249 62.49
Child's age category in months

<6 446 11.6 366 8.8 353 9.65
23-Jun 1,205 31.1 1,214 29.4 1,171 32.6
24-59 2,189 57.4 2,553 61.8 2,091 57.8
Sex of child

Male 4,379 50.8 4,586 51 3,978 50.4
Female 4,270 49.2 4,416 49 3,878 49.6
Size of child at birth

Very large 367 4.38 1,025 11.5 543 7.02
Larger than average 3,044 36 2,986 33.3 2,511 32.5
Average 4,112 46.3 3,547 39.2 3,497 44.1
Smaller than average 803 9.55 1,184 13 1,026 12.9
Very small 283 3.34 208 2.31 237 2.98
Don't know 26 0.293 36 0.403 33 0.435
Currently breastfed

No 2,029 22.6 2,575 28.4 2,376 30.3
Yes 0,620 77.4 0,427 71.6 5,480 69.7
Ever had vaccination

No 283 11.8 60 2.88 68 9

Yes 2,033 86.9 2,000 96.8 687 90.6
Place of residence

Urban 1,701 14.1 1,225 12 1,725 16.8
Rural 6,948 85.9 7,777 88 6,131 83.2
Mother’s current marital status

Never married 312 3.36 536 5.8 693 8.66
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Married 4,377
Living together 3,089
Widowed 162
Divorced 66
Not living together 643

Mother's highest educational level

No education 2,390
Primary 5,449
Secondary 762
Higher 48

Educational level of partner

Primary 2,241
Post-primary/ CERAI
/CERAR/familial 4,884
Secondary 976
Higher 101
Don't know 110

50.1
36.6
1.81
0.728

7.45

28.3
63.3
7.99
0.407

27.2

59.2

11
1.02

1.41

Number of ANC visits during pregnancy

Less than 4 4,664
Ex)rzater than or equal 3,985
Wealth index

Poorest 1,773
Poorer 1,704
Middle 1,676
Richer 1,766
Richest 1,730

53.8

46.2

21.2
20.6
20.5
20

17.8

5,286
2,404
220
454

102

1,702
6,451
742
107

1,682

5,758

810
156
57

4,075

4,927

2,082
1,904
1,767
1,649
1,600

58.8
26.8
2.48
5.02

1.11

19.2
72

7.85
0.93

20.1

68.4

9.28
1.53
0.64

45.1

54.9

23.4
21.5
19.9
18.6
16.7

4,157
2,294
155
202
355

1,141
5,624
891
200

1,196

5,008

649
278
30

3,331

4,525

1,893
1,643
1,479
1,340
1,501

52.8
29.5
1.96
2.61

4.47

14.9
72.5
10.5
2.04

17

71.1

8.28
3.18
0.46

42.4

57.6

24.2
21.7
19.7
17.3
17.1
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The household wealth index results showed a high
percentage of poorest households in 2014-15 RDHS
(24.19%); the frequency of poorer households in
2014-15 RDHS was 21.7%; for middle income
households in 2005 RDHS it was 20.48 %;for richer
households in 2005 RDHS it was 19.99 % and for
richest households in 2005 RDHS it was 17.77 %.

Table 2 shows critical values and significance of the
difference in the three stunting prevalence rates
reported in the 2005, 2010 and 2014-15 RDHS
using the Marascuilo procedure. This procedure
allows comparison of the three pairs of stunting
prevalence rates taken two-by-two, and a difference
between two proportions is statistically significant
if its value exceeds the critical range value.[24]All
the compared proportions were significantly
different from each other, hence there was an
evidence of a statistical significance of the difference
in those reported stunting prevalence rates.

Binary logistic regression analysis was performed to
find out persistent determinants of child stunting
during 2005, 2010 and 2014-2015 RDHS. Table 3
shows the results from the reduced models of each
survey. The adjusted model of 2005 RDHS shows
that children aged between 6 and 23 months (OR=
3.15; 95% CI= [2.39- 4.20]), and children aged
between 24 and 59 months (OR= 4.96; 95% CI=
[3.74- 6.58]) were 3.15 and 4.96 times more likely
to be stunted than their peers of under six months
respectively. The child’s size at birth was found as
positively associated with stunting, and those
children who were born very small (OR=3.91; 95%
CI= [2.05-7.44]) were 3.91 times likely to be stunted
than those born with very large size. Rural children
(OR=1.41; 95% CI= [1.12-1.77]) were 1.41times
more likely to be stunted than children from urban
areas were. Children born from the poorest families
(OR= 2.19; 95% CI= [1.63-2.94]) were 2.19 times
more likely to be stunted than those born from the
richest families.

In 2010, the reduced model shows that the category
of children aged between 6 and 23 months (OR=
3.93; 95% CI= [2.74-5.63]) were 3.93 times more
likely to be stunted than that of under 6 months of
age. The category of children between 24 and 59
months of age (OR= 6.01; 95% ClI= [4.22-8.55]) were
6.01 times more likely to be stunted compared to
the category of children aged under 6 months. Male
children (OR= 1.48, 95% CI=[1.29-1.70]) were 1.48

times more likely to be stunted than to female
children. Children who were born very small
(OR=2.75; 95% CI= [1.61-4.73]) were found to be
2.75 times more likely to be stunted compared to
those born with very large size. Rural children (OR=
1.50, 95% CI= [1.07-2.1]) were 1.50 times more
likely to be stunted compared to urban children.
Children born from mothers with no education
(OR=1.85; 95% CI= [1.27-2.71]) were 1.85 times
more likely to be stunted than those born from
mothers with secondary educational level. Children
born from the poorest families (OR= 2.46; 95% CI=
[1.82-3.32]) were 2.46 times more likely to be
stunted than those born from the richest families.

In 2014-15, results from the reduced model show
that the category of children aged between 6 and 23
months (OR= 5.08; 95% CI= [3.38-7.62]), and
children aged between 24 and 59 months of age
(OR= 6.64; 95% CI= [4.39-10.05]) were 5.08 times
and 6.64 times more likely to be stunted than their
peers aged under six months respectively.

Male children (OR=1.59; 95% CI = (1.37-1.85]) were
1.59 times more likely to be stunted than female
children. Children born with very small size
(OR=2.48; 95% CI= [1.30-4.70]) were 2.48 times
more likely to be stunted than those born with very
large size. Children born from mothers with no
education (OR=1.72; 95% CI=[1.16-2.54]) were 1.72
times more likely to be stunted than those born from
mothers with secondary educational level. Children
born from poorest families (OR= 2.22; 95% CI=
[1.52-3.24]) were 2.22 times more likely to be
stunted than children born from richest families.
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Table 2: Critical values and significance of the difference in the three stunting prevalence rates
reported in the 2005, 2010 and 2014-15 RDHS

Year of Survey Prevalence Absolute Differences Value Critical range Significant
of stunting (p;) |pi — pj

2005 p1 =0.5164 Ip1 — P2l 0.080 0.054 Yes

2010 p2 =0.4365 Ip2 — p3l 0.061 0.054 Yes

2014-15 p3 =0.3751 Ip1 — p3l 0.141 0.054 Yes

Analysis of stunting risk factors according to 2005, 2010 and 2014-2015 RDHS

Table 3. Analysis of stunting determinants among children (0-59 months) in Rwanda (2005, 2010 and
2014-15 RDHS)

2005 (n=3840) 2010 (n=4133) 2014-15(n=3599)

Full model Reduced Full model Reduced Full model Reduced
model model model
OR p- OR p- OR p- OR p- OR p- OR p-
val val val val val val
95% 95% 95% 95%
Factors (950/0 CI) ue (95% CI) ue i:l) ° ue i:l) ° ue i:l) ° ue (CI) ° ue
Child's age category in months
<6 1 1 1 1 1 1
3.05 < <
6-23 (2.33- 0.0 3.15(2.3 0.0 3.35(2.4 <0. 3.93(2.7 <0. 4.89(3.3 <0. 5.08(3.3 <0.
: ’ 9- 4.20) ' 2-4.64) 01 4-5.63) 01 2-7.20) 01 8-7.62) 01
3.99) 1 1
245 4.76(3.6 80 4.96(3.7 80 5.14(3.7 <0. 6.01(4.2 <0. 6.48(4.3 <0. 6.64(4.3 <O.
8-6.15) |~ 4-6.58 . 4705 01 2855 0l 8959 01 9-10.05 O1
Sex of child
Female 1 1 1 1 1
Male 1.1(0.96 0.1 1.33(1.1 <0. 1.48(1.2 <0. 1.51(1.3 <0. 1.59(1.3 <O.
-1.27) 8 7-1.51) 01 9-1.70) 01 1-1.73) 01 7-1.85) 01
Size of child at birth
Vvery 1 00 1 1 1 1
large 1
iﬁ;ﬁer 1.65(1.1 172(1.1 L1809 1. 1.150.9 0. 0.990.7 0. 1.00(0.7 O
3-2.39) 5-2.58) " 4-1.47) 47 0-1.47) 9 2-1.37) 95 1-1.40) 98
average
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Average

Smaller
than
average

Very
small

Don't
know

Currently breastfed

No

Yes

Ever had vaccination

No

Yes

1.74(1.1
9-2.55)

1.77(1.1
6-2.69)

3.70(2.0
3-6.76)

6.42(0.9
9-41.49)

1
0.86(0.7

2-1.03)
1

1.13(0.7
6-1.68)

Place of residence

Urban

Rural

1

1.93(1.5
8-2.36)

<
0.0

[y

0.1

0.5
4

1.96(1.3
0-2.96)

2.01(1.2
8-3.16)

3.91(2.0
5-7.44)

7.87(0.9
3-66.32)

Mother’s current marital status

Never
married

Married

Living
together

Widowed

Divorced

Not living
together

1.27(0.9
-1.79)

1.46(1.0
1-2.09)

1.74(0.9
1-3.34)

2.19(0.9
-5.33)

1.71(1.1
3-2.58)

0.1

0.0

0.0

0.0

0.0
1

<
0.0
1
<
0.0
1
<
0.0
1

0.0
6

1.22(0.9
8-1.53)

1.59(1.2
3-2.05)

2.51(1.5
8-4)

1.29(0.5
2-3.18)

1.74(0.7
1-4.25)

2.22(1.6
6-2.97)

1.21(0.9
0-1.62)

1.3(0.96
-1.76)

1.57(0.9
8-2.51)

1.09(0.7
2-1.66)

1.37(0.4
8-0.83)

0.
07

<0.

01

<0.

01

o

<0.

01

29

1.35(1.0
6-1.73)

1.88(1.4
2-2.48)

2.75(1.6
1-4.73)

1.1(0.46
-2.60)

1.50(1.0
7-2.1)

0.
01

<0.

01

<0.

01

83

<0.

01

1.2(0.87
-1.63)

2.06(1.4
5-2.94)

3.04(1.8
4-5.03)

3.24

1

0.90(0.7
7-1.06)

2.13(0.9
0-5.01)

2.18(1.7
2-2.77)

0.91(0.7
1-1.16)

1.15(0.8
8-1.50)
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DISCUSSION

This study described the trends in the prevalence
rates of stunting among Rwandan children under
five years of age between 2005 and 2015 by several
characteristics. The findings showed a childhood
stunting reduction at the national level from 51% in
2005 to 38% in 2014-2015. This reduction of
stunting prevalence rate was related to the
implementation of different policies and programs
developed by the Government of Rwanda.[20]

Concerning the place of residence, our findings
corroborated the results from a study conducted in
Mozambique and published in 2017[27],which
showed that children living in urban areas had a
lower risk of being stunted compared to children
living in rural areas. The better complementary
feeding practices, good socio-economic conditions,
proper nutrition, child health improved, educated
parents are mostly found in urban areas compared
to the rural areas, and this could explain these
findings.

Consistent with results of a study conducted in
Uganda[14, 28], and other research conducted in
Bangladesh[29], being born from a mother with no
education was a common predictor of stunting in
children under five years of age in Rwanda in 2010
and 2014-2015. The women's education
contributed to teaching her accurate child feeding
practices,[30] and higher education was linked with
employment and higher family revenue.[11]
Contrary to the African culture that gives more
importance to the education of men,[31]findings
from this study wunderscored that mother’s
education is as important as father's education.

Regarding the size at birth, children born with small
size are at higher risk of being stunted than those
born with average or larger size in the three surveys.
Similar findings were reported in Bangladesh[46], in
Kenya, and in Nigeria[ll, 32]; poor maternal
nutrition during the pregnancy could cause a small
size at birth. The findings from the present study
agree with other researches, such as the one
conducted by Ettyang, et.al, [33] that showed that
malnutrition of pregnant mothers could negatively
affect child growth and development.

Results from this study showed that, in 2010 and
2014-2015, male children were more at risk of being
stunted than female children of the same age under
five years. Those results matched the findings in
ten African countries under the Saharan desert,[34,
35] where it has been found that boys were more
likely to become stunted than girls under five years
of age. This can be explained by the fact that male
children are more affected by adverse health
outcomes than female children.[36] Consistent with
findings in Nepal,[37] in comparison with children
aged of less than six months, the child's age group
between 6 and 59 months was associated with
stunting in the final model for the three surveys.

Regarding the wealth index, the findings showed
that children from poor families were significantly
more likely to be stunted in 2005, 2010, and 2015
than their counterparts from rich families. Other
researchers conducted in  Nigeria,[38] in
Bangladesh,[19]Tanzania, Kenya and Zambia,[39,
40] underscored similar findings where children
from poor households were more likely to become
stunted than children from rich households. This
difference explains that, in comparison with poor
families, rich families would have sufficient means
for ensuring satisfactory nutritional consumption
for children.[41]

CONCLUSION

The objective of this study was to describe the
trends in the prevalence rates of under-five
childhood stunting over 15 years in Rwanda and to
analyze the persistent determinants of stunting. The
analysis showed a statistical significant decrease of
the percentage of stunted children from 2005 to
2015 in Rwanda.

The main persistent associated factors with
stunting were the age, sex, size at birth, residence
place of the child, educational level of mothers and
household wealth index over the three 2005, 2010
and 2014-15 RDHS surveys. Combined efforts from
other stakeholders in child nutrition and child
health should be strengthened in order to address
the high level of stunting, and factors that expose
under-five children to stunting. Future studies
could focus on exploring different measures that
have been applied to reducing children under-five
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stunting in the past decades to see the challenges to
achieving higher results in this endeavor.
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