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N o G

Abstract: Regular growth monitoring can be used to evaluate the nutritional and physical health
of children. Ample evaluation of the reach and quality of nutrition interventions is necessary to
increase their effectiveness, but there is little research on improving coverage measurement. The
aim of this study was to explore the coverage of growth monitoring, nutrition promotion, and
associated factors by Rwandan caregivers of children under the age of five. Data from 2019-2020
Rwanda Demographic and Health Survey with a total of 8092 children under the age of five were
used for this study. Prevalence of growth monitoring and nutrition promotion were reported and
the factors influencing this were evaluated using multivariable logistic regression model. The
prevalence of growth monitoring and nutrition promotion among under-5 children was 33.0% (95%CI:
30.6-35.6%). Older children, caregivers who were native residents, those with a health insurance,
in a marital relationship, employed, and residing in rural areas had higher odds to participate in
growth monitoring and nutrition promotion compared to their counterparts. Rwanda has a low rate
of coverage for growth monitoring and nutrition promotion among children <5 and public health
nutrition interventions should prioritize nutritional counseling as well as the availability of growth
monitoring and promotion services.

Keywords: inequality; growth monitoring; child health; nutrition promotion; malnutrition; undernutrition;
first 2000 days

1. Background

Child malnutrition is a global public health issue. Inadequate or excessive nutrient
intake, an imbalance of vital nutrients, or poor nutrient utilization are all considered
forms of malnutrition. Undernutrition, overweight, and obesity all contribute to the double
burden of malnutrition. About 45% of deaths in children under the age of five are attributed
to undernutrition [1]. The resource-constrained settings account for the majority of sub-
optimal feeding among children. Moreover, the rates of childhood obesity and overweight
are also increasing in resource-poor countries. Globally, approximately 45.4 million wasted,
38.9 million overweight, and 149.2 million under-5 children had stunted growth by 2020 [2].
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All regions, with the exception of Africa, are seeing reduction in the burden of stunted
children. Of all the progress made in various indicators of child health, the reduction in
stunting remains the greatest achievement made in about two-thirds of countries [2]. On
the other hand, regarding overweight, roughly half of all countries have not made any
progress or have seen a worsening situation [2].

According to the conceptual framework of the United Nations Children’s Fund
(UNICEF), nutrition, health, and psychosocial stimulation are the essential elements re-
quired to enhance children’s quality of life [3]. To improve health and development, proper
feeding practices must be promoted [4]. The Sustainable Development Goals (SDGs), par-
ticularly those that aim to end poverty in all of its forms worldwide (SDG 1), end hunger,
achieve food security and improve nutrition, and promote sustainable agriculture (SDG 2),
as well as ensure healthy lives and promote wellbeing for all people of all ages (SDG 3),
must be accomplished in large part by reducing malnutrition among children [5,6]. Many
countries have endorsed global targets to lower stunting (chronic undernutrition) by 40%
by 2025 and to lower and maintain the prevalence of wasting (acute undernutrition) in
children under five years old to less than 5%. This is due to the serious consequences of
childhood malnutrition [7]. Considering the global initiatives to enhance infant and child
feeding practices through the International Code of Marketing of Breast milk Substitutes,
the promotion of proper nutrition, including breastfeeding [8], the Global Strategy for
Infant and Young Child Feeding [9], and the baby-friendly hospital initiative (BFHI) [10],
are crucial part of a child’s growth mechanisms.

The prevalence of stunting among children under the age of five in Rwanda decreased
from 47.4% in 2000 to 38.3% in 2015 [11]. The high rate of undernutrition among children
has reportedly been linked to a number of factors. For instance, a study performed in
Rwanda found that a high rate of stunting was linked to factors such as being a male,
having a low birth weight, living in the lowest household wealth quintile, having a mother
who smoked, and having a mother with limited education [11].

Malnutrition may be more prevalent in Rwanda as a result of the severe political and
economic crisis that followed the 1994 genocide [12]. Since then, Rwanda has implemented
a number of progressive measures outlined in its Vision 2020 plan to promote economic
recovery [13]. As aresult, the population’s health has significantly improved across a variety
of population health parameters [14]. For instance, there has been a decline in infant and
under-5 mortality and the vaccination rates have improved significantly between 2000 and
2015 [11]. This development could be related to extensive reforms and innovations created
with community involvement to strengthen the health system, including implementing the
community-based health insurance plan (known as Mutuelles de Santé) to improve financial
access to care; creating a strong network of community health workers to provide care
at the village level; and creating performance-based financing programs to increase the
quality of healthcare services [15-17].

Malnutrition continues to be a significant burden for Rwandan children, despite
the country’s improvements in health outcomes, with the rate of stunting remaining
largely stable [18,19]. In Rwanda, the prevalence of stunting increased from 16.2% among
children under the age of six months and reached its peak (40.4%) among children aged
24 to 35 months [19]. This represents the staggering occurrence of malnutrition in the
first 1000 days of life [19]. To develop more effective programs and policies to address
childhood malnutrition, it will be helpful to have a better understanding of the coverage
and factors linked to child growth monitoring and nutrition promotion in Rwanda. This
study was motivated by the fact that the persistent burden of malnutrition conflicts with
the overall improvements in child health outcomes. Therefore, this study aims to explore
the coverage of routine growth monitoring, nutrition promotion, and associated factors
were utilized by Rwandan caregivers of children under the age of five.
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2. Methods
2.1. Data Source

For this study, data from children questionnaires in the 2019-2020 Rwanda Demo-
graphic and Health Survey (RDHS) were extracted. A total sample of 8092 under-5 children
were examined. The 2019-2020 RDHS was the sixth round following the 1992, 2000, 2005,
2010, and 2014-2015 surveys. The survey was carried out by the National Institute of Statis-
tics of Rwanda, supported by Ministry of Health and Inner City Fund (ICF). The survey
was conducted November 2019 through July 2020. Because of the impact of lockdown
following the coronavirus pandemic in 2020, data collection was halted for about three
months (March-June) [19]. The RDHS gathered information on factors, such as fertility
rates and preferences, use of contraception, maternal and child health, rates of mortality,
nutrition, knowledge of HIV/AIDS, and STIs, among others relevant to monitor population
health [19]. A previous study has reported the methodology of RDHS [20].

2.2. Sampling Design

A two-stage stratified cluster sampling was adopted in the 2019-2020 RDHS, with the
goal of allowing important indicators for the country to be estimated, while considering
urban versus rural residence, geographical region (5 divisions) and districts (30 in Rwanda)
for selected metrics. The National Institute of Statistics, RDHS’s implementing agency,
provided a sampling frame of enumeration areas (EAs) for the entire country. EA is a
community established for the 2012 Rwanda Population and Housing Census used as
census counting unit. In the first step, sample clusters made up of EAs designated for the
2012 Rwanda Population and Housing Census were chosen. A total of 500 clusters were
chosen, with 388 in rural and 112 in urban residence. Systematic household sampling was
done in the second phase. From June to August 2019, a household listing was conducted
in all chosen EAs, and households included in the survey were randomly chosen. Each
cluster had approximately 26 households, thereby resulting in 13,000 households across
the country.

2.3. Selection and Measurement of Variables
Outcome

The dependent variable for this study was measured in binary form and coded as “1”
if “yes” was answered to the question: “Participated in monthly growth monitoring and
nutrition promotion sessions” and “0” if otherwise.

2.4. Explanatory Variables

Mother’s age (years): 15-24, 25-34, 35+; family motility: <5 years versus 5+ years;
mother’s education: no formal education, primary and secondary+; read newspaper: no
versus yes; listen to radio: no versus yes; watch tv: no versus yes; covered by health
insurance: no versus yes; mother’s marital status: never in union, currently in union/living
with a man, and formerly in union; currently pregnant: no or unsure versus yes; currently
breastfeeding: no versus yes; mother’s employment status: not employed versus employed;
child’s age (months): 0-11, 12-23, 24-35, 3647, and 48-59; sex of child: male versus female;
preceding birth interval: <2 years, 2—4 year, 5+ years, and first born; place of delivery:
health facility versus home; birthweight: low (<2.5 kg) versus normal (>2.5 kg); sex of
household head: male versus female; household wealth quintiles: poorest, poorer, middle,
richer, and richest; residential status: urban versus rural; geographical region: Kigali, south,
west, north, and east; household size: 1-4, 5-6, and 7+.

2.5. Ethical Consideration

A secondary dataset available in the public domain with identifier information re-
moved, was analyzed for this study. RDHS followed a standard ethical procedure to obtain
informed consent from respondents. There was no need for additional participants’ consent,
as the authors obtained permission to use the dataset for the purpose of this study. The
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No means to contribute to the cooking
demonstration

information regarding DHS ethical standards can be found here: http://goo.gl/ny8T6X
(accessed on 20 September 2022).

2.6. Statistical Analysis

To compute the estimates of growth monitoring and nutrition promotion among
under-5 children, Stata ‘svy’ module was used in adjusting for clustering, stratification,
and sampling weights. Univariable and multivariable logistic regression analyses were per-
formed to examine the potential predictors of growth monitoring and nutrition promotion
among under-5 children. Variables that were significant at p < 0.2 in the univariable model
were then included in the multivariable model. The adjusted odds ratios (AORs) with a 95%
confidence interval (95%CI) are reported in the results. In the absence of multicollinearity,
significant variables from the Chi-square test were retained in the logit model. Stata Version
16 was used for data analyses.

3. Results

The weighted prevalence of growth monitoring and nutrition promotion among
under-5 children was 33.0% (95%CI: 30.6-35.6%). By implication, approximately two-thirds
of under-5 children in Rwanda did not participate in growth monitoring and nutrition
promotion services in 2019-2020.

Figure 1 shows the main reason for not participating in growth monitoring and
nutrition promotion for under-5 children in Rwanda. Prominently, more than half (55.3%) of
the respondents were not aware about under-5 growth monitoring and nutrition promotion
sessions. In addition, the effect of COVID-19 (19.9%) and not having time to attend (15.1%)
were the main reasons for not participating in growth monitoring and nutrition promotion
among under-5 children in Rwanda.

Site is too far for me to attend | 0.3%

| 0.4%

Do not find it relevant to attend 0 0.8%

My child was sick W 1.6%
Other reasons Il 2.9%

Family emergency Il 5.5%

Do not have time to attend N 15.1%
No session/ COVID-19 effect N 17.9%

Not aware about these sessions T 55.3%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%

Figure 1. Main reasons for not participating in growth monitoring and nutrition promotion for
under-5 children in Rwanda.

Table 1 shows the weighted prevalence of growth monitoring and nutrition promotion
across respondents’ characteristics. Approximately 38.3% of under-5 children from older
mothers (35+ years) reported participating in growth monitoring and nutrition promotion.
The native under-5 children reported 38.4% coverage of growth monitoring and nutrition
promotion. About 44.8% of children from mothers with no formal education and about
one-third of mothers that have health insurance, who are currently in a union, and who
are employed reported participating in growth monitoring and nutrition promotion. The
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children from poor, uneducated, and rural residence reported higher prevalence of growth
monitoring and nutrition promotion.

Table 1. Prevalence of under-5 growth monitoring and nutrition promotion (1 = 8092).

Prevalence of under-5 Growth

Variable n (%) Monitoring and Nutrition Promotion p
(95% Confidence Interval)
Mother’s age (years) <0.001 *
15-24 1287 (15.9) 27.8 (24.9-30.8)
25-34 3949 (48.8) 33.9 (32.0-35.9)
35+ 2856 (35.3) 38.3 (35.8-40.8)
Family motility <0.001 *
<5 years 2791 (34.5) 26.9 (24.8-29.1)
5+ years (native) 5301 (65.5) 38.4 (36.6-40.2)
Mother’s education <0.001 *
No formal education 918 (11.3) 44.8 (40.5-49.2)
Primary 5277 (65.2) 35.3 (33.6-37.1)
Secondary+ 1897 (23.4) 26.5 (24.0-29.1)
Mother read newspaper 0.605
No 6528 (80.7) 33.9 (32.4-35.5)
Yes 1564 (19.3) 34.8 (31.8-8.0)
Mother listen to radio 0.150
No 1935 (23.9) 32.2(29.5-35.1)
Yes 6157 (76.1) 34.7 (33.1-36.3)
Mother watch tv 0.395
No 4946 (61.1) 34.6 (32.8-36.4)
Yes 3146 (38.9) 33.3 (31.2-35.6)
Covered by health insurance <0.001 *
No 1523 (18.8) 26.7 (23.7 t0 29.9)
Yes 6569 (81.2) 35.7 (34.2 to 37.2)
Mother’s marital status <0.001 *
Never in union 719 (8.9) 22.1 (18.1-26.6)
Currently in union/living with a man 6734 (83.2) 35.6 (34.1-37.1)
Formerly in union 639 (7.9) 29.3 (24.2-34.9)
Currently pregnant 0.295
No or unsure 7568 (93.5) 34.0 (32.6-35.4)
Yes 524 (6.5) 38.3 (30.5-46.9)
Currently breastfeeding 0.335
No 2967 (36.7) 31.2 (25.5-37.4)
Yes 5125 (63.3) 34.3 (32.9-35.7)
Mother’s employment status <0.001 *
Not employed 2009 (24.8) 29.6 (27.2-32.2)
Employed 6083 (75.2) 35.9 (34.2-37.5)
Child’s age (months) <0.001 *
0-11 1618 (20.0) 29.1 (26.9-31.4)
12-23 1633 (20.2) 36.4 (34.1-38.8)
24-35 1643 (20.3) 35.7 (30.3—41.5)
36-47 1633 (20.2) 35.3 (31.4-39.3)
48-59 1565 (19.3) 39.6 (35.7-43.7)
Sex of child 0.205
Male 4095 (50.6) 33.2(31.3-35.2)
Female 3997 (49.4) 35.0 (33.1-37.0)
Preceding birth interval <0.001 *
<2 years 867 (10.7) 34.9 (30.9-39.2)
2—4 year 3618 (44.7) 38.1 (36.0-40.2)
5+ years 1527 (18.9) 34.3 (31.0-37.7)
First born 2080 (25.7) 27.2 (24.9-30.0)
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Table 1. Cont.

Prevalence of under-5 Growth

Variable n (%) Monitoring and Nutrition Promotion p
(95% Confidence Interval)
Place of delivery 0.844
Health facility 7663 (94.7) 34.1 (32.7-35.6)
Home 429 (5.3) 33.4 (27.5-40.0)
Birthweight 0.333
Low (<2.5 kg) 541 (7.1) 31.7 (26.4-37.4)
Normal (>2.5 kg) 7118 (92.9) 34.5 (33.1-36.0)
Sex of household head <0.001 *
Male 6257 (77.3) 35.4 (33.8-36.9)
Female 1835 (22.7) 29.2 (26.3-32.2)
Household wealth quintiles <0.001 *
Poorest 2007 (24.8) 37.3 (34.5-40.1)
Poorer 1569 (19.4) 39.2 (36.1-42.3)
Middle 1518 (18.8) 36.9 (33.7-40.3)
Richer 1510 (18.7) 33.0 (29.9-36.2)
Richest 1488 (18.4) 22.1(19.3-25.1)
Residential status <0.001 *
Urban 1702 (21.0) 19.9 (17.4-22.7)
Rural 6390 (79.0) 37.5(36.0-39.1)
Geographical region <0.001 *
Kigali 948 (11.7) 14.7 (12.0-18.0)
South 1853 (22.9) 40.8 (37.8-43.8)
West 2069 (25.6) 46.6 (43.8-49.3)
North 1282 (15.8) 37.3 (33.7-41.0)
East 1940 (24.0) 20.4 (18.1-23.0)
Household size 0.107
1-4 3084 (38.1) 32.4 (30.1-34.7)
5-6 3154 (39.0) 35.8 (33.6-38.0)
7+ 1854 (22.9) 33.8 (31.1-36.6)

* Significant at p < 0.05; p value is for cross-tabulated significance estimation in the uptake or non-uptake of
under-5 growth monitoring and nutrition promotion across the study factors (sociodemographics, among others).

Table 2 shows the factors associated with under-5 growth monitoring and nutrition
promotion. The native residents had 33% higher odds of participating in growth monitoring
and nutrition promotion, when compared with families who have stayed <5 years in the
location of residence (OR = 1.33; 95%CI: 1.14-1.56). Those covered by health insurance
had 71% higher odds of participating in growth monitoring and nutrition promotion,
when compared with those not covered by health insurance (OR = 1.71; 95%CI: 1.42-2.07).
Married women had 1.66 times higher odds to present their children for growth monitoring
and nutrition promotion, when compared with single women (OR = 1.66; 95%ClI: 1.21-2.26).
The under-5 children from caregivers who are currently employed had 17% higher odds
to participate in growth monitoring and nutrition promotion, when compared with the
unemployed (OR = 1.17; 95%CI: 1.01-1.36). The odds of participating in growth monitoring
and nutrition promotion was positively associated with the age of children. Rural children
had 1.79 times higher odds of participating in growth monitoring and nutrition promotion,
when compared with those with urban residence (OR = 1.79; 95%CI: 1.44-2.23). The
geographical region was significantly associated with participating in growth monitoring
and nutrition promotion.
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Table 2. Factors associated with under-5 growth monitoring and nutrition promotion.

Adjusted Odds Ratio (95%

Variable Confidence Interval) P
Mother’s age (years)
15-24 RC
25-34 0.95 (0.77-1.18) 0.659
35+ 0.96 (0.75-1.23) 0.743
Family motility
<5 years RC
5+ years (native) 1.33 (1.14-1.56) <0.001 *
Mother’s education
No formal education RC
Primary 0.76 (0.62-0.94) 0.010 *
Secondary+ 0.83 (0.63-1.09) 0.176
Covered by health insurance
No RC
Yes 1.71 (1.42-2.07) <0.001 *
Mother’s marital status
Never in union RC
Currently in union/living with a man 1.66 (1.21-2.26) 0.001 *
Formerly in union 1.34 (0.91-1.98) 0.144
Mother’s employment status
Not employed RC
Employed 1.17 (1.01-1.36) 0.037 *
Child’s age (months)
0-11 RC
12-23 1.44 (1.23-1.69) <0.001 *
24-35 1.34 (1.01-1.78) 0.043 *
3647 1.30 (1.04-1.62) 0.019 *
48-59 1.45(1.17-1.81) 0.001 *
Preceding birth interval
<2 years RC
2—4 year 1.06 (0.85-1.32) 0.600
5+ years 0.99 (0.77-1.28) 0.934
First born 0.83 (0.64-1.07) 0.159
Sex of household head
Male RC
Female 0.96 (0.79-1.16) 0.655
Household wealth quintiles
Poorest RC
Poorer 1.02 (0.84-0.23) 0.865
Middle 0.96 (0.79-1.18) 0.706
Richer 0.99 (0.80-1.22) 0.896
Richest 0.74 (0.56-0.96) 0.023
Residential status
Urban RC
Rural 1.79 (1.44-2.23) <0.001 *
Geographical region
Kigali RC
South 2.46 (1.83-3.30) <0.001 *
West 3.17 (2.39-4.22) <0.001 *
North 2.03 (1.49-2.78) <0.001 *
East 0.89 (0.66-1.22) 0.478

RC, reference category; * significant at p < 0.05; p value is for significance testing in the odds of a factor, relative to
the reference category in the uptake of under-5 growth monitoring and nutrition promotion.

4. Discussion

The prevalence of uptake of growth monitoring and nutrition promotion services was
33% among under-5 children in Rwanda. This prevalence is lower than studies conducted in
northwest Ethiopia (39%), Accra (64%), and Lawar, Ghana (60%) [21-23]. Additionally, this
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study’s results were lower than those from Ethiopia’s southern region (56%), rural Rwanda
(90%), and northern Ethiopia (50%) [24-26]. A previous study among under-5 children
showed a yearly and steady increase in the use of community-based growth-monitoring
services from 53% in 2004 to 80% in 2008 [26]. There could be various reasons for the
discrepancy, including differences in the study design, demographics of respondents, and
study population. However, uptake of growth monitoring in Rwanda was implemented
for under-5 populations, while Ethiopians between 0-23 months were targeted for growth
monitoring [23]. Institution-based research with a relatively limited number of participants
and a focus on immunization and unwell children have also been common in the past. This
result indicates a greater demand for growth monitoring and promotion services.

The main reason why many mothers did not present their children for growth moni-
toring and nutrition promotion was due to a lack of awareness. According to a previous
study [27], the majority of mothers were aware of the importance of routine height and
weight checks, and health professionals also appeared knowledgeable about growth mon-
itoring in accordance with global best practices. However, the study reported a lack of
mothers” knowledge regarding child feeding and a lack of essential resources to store
and/or purchase nutritious food [27]. In general, if mothers are unaware of the importance
of growth monitoring and nutrition promotion, growth monitoring is unlikely to succeed.
Other prominent reasons reported were disruption of growth monitoring and health promo-
tion sessions due to COVID-19 and caregivers not having the time to take their children to
uptake the services. Poor nutrition among children has a major adverse effect in growth and
cognitive development [28]. Hence, early detection is necessary to prevent its occurrence.
Several factors have been reported to be responsible for hidden hunger among children,
including household socioeconomic status [29]. Therefore, awareness creation or behavior
change communication must target all households and the hard-to-reach communities.

The uptake of growth monitoring and nutrition promotion can be affected by var-
ious factors. The years lived in the current location, rural residence, and geographical
region were significantly associated with the uptake of growth monitoring and nutrition
promotion. The children from families who had lived more than 5 years in their residence
(native residents) had higher uptake of growth monitoring and nutrition promotion ser-
vices compared to those within 5 years of their stay in their residence. The native residents
could probably be more aware of existing health services, including growth monitoring,
than the non-natives. It is also possible that the native residents have better geograph-
ical access to service centers than the non-natives. Such differences in information and
geographical access could be attributed to disparities in the uptake of growth monitoring
among under-5 children. The rural residents and those from the southern, western, and
northern geographical zones of Rwanda had higher odds of uptake of growth monitoring
and nutrition promotion services, compared to those from urban and Kigali region. These
findings were consistent with previous studies done in Rwanda [26,30]. In this study, about
79.0% of participants are rural residents. It is not unlikely that such representation could
be linked to higher report of growth monitoring coverage among the rural residents. In
addition, it is possible that the awareness campaign for growth monitoring service uptake
may be more effective in the rural residence. It is possible that respondents within the
same location, for example individuals with urban residence or those residing in certain
geographical zones, may not be aware about the service or are prevented from participating
due to COVID-19.

Children that were covered by health insurance and those from mothers who were
employed had higher odds in the uptake of growth monitoring and nutrition promotion
services. This is bolstered by findings of a Rwandan study that revealed increased enroll-
ment and utilization into Rwandan community-based health insurance schemes among
female-headed households compared to their male counterparts [31,32]. Mothers who
are employed are most likely educated or have the ability to read and understand the
importance of health promotion, enabling them to understand child health and growth
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needs. The children from unemployed mothers would have a low uptake of child health
services and are prone to malnutrition, as highlighted in the national nutrition analysis [33].

The children from mothers who are currently married or in union had increased odds
of utilizing growth monitoring and nutrition promotion services, as supported in similar
studies in South Asia, Ethiopia, and Ghana [34-36]. The age of children was positively
associated with the uptake of growth monitoring and nutrition promotion services. This is
supported by the studies conducted in Kenya [8] and Ghana [9,10], which found a negative
correlation between child’s age and uptake of growth monitoring and nutrition promotion.
These could be attributed to the fact that growth monitoring and nutrition promotion
services are delivered along with integrated routine child health services, including vac-
cination, as in the case of most African countries [35]. These allow children to uptake
growth monitoring and nutrition promotion services along with immunization services.
In a previous study, the age of children was significantly associated with the utilization of
growth monitoring and promotion [35]. Thus, the findings of this study are consistent with
the previous report on child’s age in relation to uptake of growth monitoring and nutrition
promotion services in Rwanda.

Strengths and Limitations

The use of a recently conducted household survey to gather nationally representative,
high-quality data was a significant strength of this study. The reliability of the study’s
findings is further ensured by appropriate statistical adjustments for the survey designs.
This study’s primary outcome variable was based on self-report, which is susceptible to
social desirability bias and recall effects. As a result, the coverage of growth monitoring
and nutrition promotion may have been over- or under-estimated. The household income
and expenditure data, which are the conventional metrics for calculating wealth, were
not collected from the population-based survey. The asset-based wealth index used in
this study is only a proxy indicator of household economic status and does not always
yield results that are comparable to those obtained from direct income and expenditure
measurements when such data are available or can be accurately collected. A significant
flaw in the DHS data was the absence of pertinent variables, such as caregivers’ behavior
regarding children’s health. Moreover, we were unable to evaluate the extent of availability
of growth monitoring and health promotion sessions, which can also impact attendance.
This was due to the use of secondary data which did not capture information on the
availability of growth monitoring and health promotion sessions. As a result of the study’s
cross-sectional design, only associations—not causality—can be deduced.

5. Conclusions

Children in Rwanda receive insufficient nutrition education and growth monitoring.
The findings of this study show that only one-third of under-5 children participated in
growth monitoring and nutrition promotion. Older children, caregivers who were native
residents, those with a health insurance, and mothers who were in a marital union, em-
ployed, and residing in rural areas had higher odds to participate in growth monitoring
and nutrition promotion compared to their counterparts. Nutritional interventions should,
therefore, emphasize nutritional counseling and the availability of services for growth
monitoring and promotion.

Author Contributions: Conceptualization, M.E., A.B., ALW. and A.A.; data curation, M.E., A.B,,
A.IW. and A.A; formal analysis, M.E. and A.A ; investigation, M.E., A.B. and A.A.; methodology,
ME., AB., ALW. and A.A,; project administration, M.E. and A.A.; resources, M.E. and A.A.; supervi-
sion, M.E. and A.A.; validation, M.E., ALW. and A.A_; visualization, M.E.; writing—original draft,
M.E., AB., AILW. and A.A,; writing—review and editing, M.E., A.B., A.LW. and A.A. All authors
have read and agreed to the published version of the manuscript.



Children 2022, 9, 1758 10 of 11

Funding: The Inner City Fund (ICF) provided technical assistance throughout the survey program
with funds from the United States Agency for International Development (USAID). However, there
was no funding or sponsorship for this study or the publication of this article.

Institutional Review Board Statement: Ethics approval was not required for this study because the
authors used secondary data that was freely available in the public domain. As a result, IRB approval
is not required for this study. More information about DHS data and ethical standards can be found
at: http://dhsprogram.com/data/available-datasets.cfm (accessed on 20 September 2022).

Informed Consent Statement: The Demographic and Health Survey is an open-source dataset that
has been de-identified. As a result, the consent for publication requirement is null and void.

Data Availability Statement: Data for this study were obtained from the National Demographic and
Health Surveys (DHS) of the studied African countries, which can be found at http://dhsprogram.
com/data/available-datasets.cfm (accessed on 20 September 2022).

Acknowledgments: The authors are grateful to the MEASURE DHS project for granting permission
to use and access the original data.

Conflicts of Interest: The authors state that the research was carried out in the absence of any
commercial or financial partnerships or connections that could be interpreted as potential conflicts

of interest.

References

1. World Health Organization. Malnutrition Key Facts; World Health Organization: Geneva, Switzerland, 2018; pp. 1-7. Available
online: https://www.who.int/news-room/fact-sheets/detail /malnutrition (accessed on 24 July 2022).

2. Levels and Trends in Child Malnutrition: UNICEF/WHO/The World Bank Group Joint Child Malnutrition Estimates: Key
Findings of the 2021 Edition. Available online: https://www.who.int/publications-detail-redirect/9789240025257 (accessed on
24 July 2022).

3. Bellamy, C.; UNICEF. The State of the World’s Children; UNICEF: New York, NY, USA, 1998.

4. World Health Organization (WHO). Indicators for Assessing Infant and Young Child Feeding Practices: Conclusions of a Consensus
Meeting, Washington DC, USA, 6-8 November 2007; World Health Organization (WHO): Geneva, Switzerland, 2008.

5. Rosa, W. Transforming Our World: The 2030 Agenda for Sustainable Development. A New Era in Global Health; Springer Publishing:
New York, NY, USA, 2017. [CrossRef]

6. Kumar, S.; Kumar, N.; Vivekadhish, S. Millennium Development Goals (MDGs) to Sustainable Development Goals (SDGs):
Addressing Unfinished Agenda and Strengthening Sustainable Development and Partnership. Indian |. Community Med. Off.
Publ. Indian Assoc. Prev. Soc. Med. 2016, 41, 1. [CrossRef] [PubMed]

7. de Onis, M.; Dewey, K.G.; Borghi, E.; Onyango, A.W.; Blossner, M.; Daelmans, B.; Piwoz, E.; Branca, F. The World Health
Organization’s global target for reducing childhood stunting by 2025: Rationale and proposed actions. Matern. Child Nutr. 2013,
9, 6-26. [CrossRef]

8.  World Health Organization. International Code of Marketing of Breast-Milk Substitutes; World Health Organizatio: Geneva,
Switzerland; Obtainable from WHO Publications Centre: Albany, NY, USA, 1981.

9.  WHO Global Strategy for Infant and Young Child Feeding. 2003. Available online: https://www.ennonline.net/
globalstrategyiycfarticle (accessed on 15 February 2019).

10. World Health Organization; UNICEF. Baby-Friendly Hospital Initiative: Revised, Updated and Expanded for Integrated Care.
2009. Available online: http://www.ncbi.nlm.nih.gov/books/NBK153471/ (accessed on 20 September 2022).

11. Binagwaho, A.; Rukundo, A.; Powers, S.; Donahoe, K.B.; Agbonyitor, M.; Ngabo, F.; Karema, C.; Scott, KW.; Fawzi, M.C.S. Trends
in burden and risk factors associated with childhood stunting in Rwanda from 2000 to 2015: Policy and program implications.
BMC Public Health 2020, 20, 83. [CrossRef] [PubMed]

12.  Ministry of Finance and Economic Planning, Republic of Rwanda. In Annual Report on the Implementation of the Economic
Development and Poverty Reduction Strategy (EDPRS)-2008. 2009. Available online: http://statistics.gov.rw /sites/default/
files/publications /d4fd56f7-23d9-4814-afcd-47f98d99c2c6 / EDPRS_APR_2008.pdf (accessed on 20 September 2022).

13. Republic of Rwanda Ministry of Finance and Economic Planning. Rwanda Vision 2020. Available online: https:
/ /www.greengrowthknowledge.org/sites/default/files/downloads/policy-database/ RWANDA %29%20Rwanda%20
Vision%202020.pdf (accessed on 20 September 2022).

14. Farmer, PE; Nutt, C.T.; Wagner, C.M.; Sekabaraga, C.; Nuthulaganti, T.; Weigel, ].L.; Farmer, D.B.; Habinshuti, A.; Mugeni, S.D.;
Karasi, J.-C.; et al. Reduced premature mortality in Rwanda: Lessons from success. BM]J 2013, 346, f65. [CrossRef]

15.  Rusa, L.; Ngirabega, J.de.-D.; Janssen, W.; Van Bastelaere, S.; Porignon, D.; Vandenbulcke, W. Performance-based financing for

better quality of services in Rwandan health centres: 3-year experience. Trop. Med. Int. Health 2009, 14, 830-837. [CrossRef]
[PubMed]


http://dhsprogram.com/data/available-datasets.cfm
http://dhsprogram.com/data/available-datasets.cfm
http://dhsprogram.com/data/available-datasets.cfm
https://www.who.int/news-room/fact-sheets/detail/malnutrition
https://www.who.int/publications-detail-redirect/9789240025257
http://doi.org/10.1891/9780826190123.ap02
http://doi.org/10.4103/0970-0218.170955
http://www.ncbi.nlm.nih.gov/pubmed/26917865
http://doi.org/10.1111/mcn.12075
https://www.ennonline.net/globalstrategyiycfarticle
https://www.ennonline.net/globalstrategyiycfarticle
http://www.ncbi.nlm.nih.gov/books/NBK153471/
http://doi.org/10.1186/s12889-020-8164-4
http://www.ncbi.nlm.nih.gov/pubmed/31959142
http://statistics.gov.rw/sites/default/files/publications/d4fd56f7-23d9-4814-afcd-47f98d99c2c6/EDPRS_APR_2008.pdf
http://statistics.gov.rw/sites/default/files/publications/d4fd56f7-23d9-4814-afcd-47f98d99c2c6/EDPRS_APR_2008.pdf
https://www.greengrowthknowledge.org/sites/default/files/downloads/policy-database/RWANDA%29%20Rwanda%20Vision%202020.pdf
https://www.greengrowthknowledge.org/sites/default/files/downloads/policy-database/RWANDA%29%20Rwanda%20Vision%202020.pdf
https://www.greengrowthknowledge.org/sites/default/files/downloads/policy-database/RWANDA%29%20Rwanda%20Vision%202020.pdf
http://doi.org/10.1136/bmj.f65
http://doi.org/10.1111/j.1365-3156.2009.02292.x
http://www.ncbi.nlm.nih.gov/pubmed/19497081

Children 2022, 9, 1758 11 of 11

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

Janssen, W.; Ngirabega, J.de.-D.; Matungwa, M.; Van Bastelaere, S. Improving quality through performance-based financing in
district hospitals in Rwanda between 2006 and 2010: A 5-year experience. Trop. Doct. 2015, 45, 27-35. [CrossRef] [PubMed]
Binagwaho, A.; Scott, K.W. Improving the world’s health through the post-2015 development agenda: Perspectives from Rwanda.
Int. ]. Health Policy Manag. 2015, 4, 203-205. [CrossRef]

Vinck, P; Brunelli, C.; Takenoshita, K.; Chizelema, D. Rwanda: Comprehensive Food Security and Vulnerability Analysis and
Nutrition Survey July 2009: National Institute of Statistics of Rwanda, Ministry of Finance and Economic Planning. United
Nations World Food Programme; UNICEF; World Vision. 2009. Available online: https://documents.wfp.org/stellent/groups/
public/documents/ena/wfp284395.pdf (accessed on 20 September 2022).

National Institute of Statistics of Rwanda (NISR) [Rwanda]; Ministry of Health (MOH) [Rwanda]; ICE. Rwanda Demographic and
Health Survey 2019-20 Final Report; NISR: Kigali, Rwanda; ICF: Rockville, MD, USA, 2021; Available online: https://dhsprogram.
com/pubs/pdf/FR370/FR370.pdf (accessed on 20 September 2022).

Corsi, D.J.; Neuman, M.; Finlay, ].E.; Subramanian, S. Demographic and health surveys: A profile. Int. J. Epidemiol. 2012, 41,
1602-1613. [CrossRef]

Debuo, D.; Appiah, P.; Kweku, M.; Asalu, G.; Ahiabor, S.; Takramah, W.K.; Duut, A.B. Caregivers Knowledge, Attitude and
Practices on Child Growth Monitoring and Promotion Activities in Lawra District, Upper West Region of Ghana. Sci. J. Public
Health 2017, 5, 20-31. [CrossRef]

Gyampoh, S.; Otoo, G.E.; Aryeetey, R.N.O. Child feeding knowledge and practices among women participating in growth
monitoring and promotion in Accra, Ghana. BMC Pregnancy Childbirth 2014, 14, 180. [CrossRef]

Yeshaneh, A.; Fentahun, T.; Belachew, T.; Mohammed, A.; Adane, D. Utilization of growth monitoring and promotion services
and associated factors among children aged 0-23 months in Banja District, Northwest Ethiopia 2020: A cross-sectional study.
PLoS ONE 2021, 16, €0259968. [CrossRef] [PubMed]

Desalegne, L. Assessment of Knowledge and Utilization of Growth Monitoring and Promotion for 0-23-month-old children in Butajira,
Ethiopia; Addis Ababa University: Addis Ababa, Ethiopia, 2017; Available online: http://etd.aau.edu.et/handle/123456789 /11937
(accessed on 20 September 2022).

Daniel, B.; Tesfaye, N.; Mekonin, E.; Kassa, A.; Mensur, K.; Zerihun, E.; Deriba, K.; Tadess, H.; Yeheyis, T. Knowledge and Attitude
on Growth Monitoring and its Associated Factors among Mothers/Guardians of Children Less than Two Years in Areka Town,
Southern Ethiopia, 2017. J. Nutr. Disord. 2017, 7, 216. [CrossRef]

Ngirabega, J.; Leonard, W.; Munyanshongore, C.; Wilmet, M.D. Utilization of community based growth monitoring services by
eligible children in rural Rwanda. Rwanda Med. ]. 2010, 68, 40—48.

Bilal, S.M.; Moser, A.; Blanco, R.; Spigt, M.; Dinant, G.J. Practices and Challenges of Growth Monitoring and Promotion in
Ethiopia: A Qualitative Study. J. Health Popul. Nutr. 2014, 32, 441-451. [PubMed]

Ekholuenetale, M.; Barrow, A.; Ekholuenetale, C.E.; Tudeme, G. Impact of stunting on early childhood cognitive development in
Benin: Evidence from Demographic and Health Survey. Egypt. Pediatr. Assoc. Gaz. 2020, 68, 31. [CrossRef]

Ekholuenetale, M.; Tudeme, G.; Onikan, A.; Ekholuenetale, C.E. Socioeconomic inequalities in hidden hunger, undernutrition,
and overweight among under-five children in 35 sub-Saharan Africa countries. . Eqypt Public Health Assoc. 2020, 95, 9. [CrossRef]
Groupe De La Bangue Africaine De Development. Programme national D’alimentation en eau Potable et D’assainissement en Ru-
ral (PNEAR)-Phase de Lancement. Republique Du Rwanda. 2012. Available online: https://www.afdb.org/fileadmin/uploads/
opev/Documents/Programme_national_d%E2%80%99alimentation_en_eau_potable_et_d%E2%80%99assainissement_en_
milieu_rural  PNEAR__-_Phase_de_lancement.pdf (accessed on 20 September 2022).

Finnoff, K. Gender Disparity in Access to the Rwandan Mutual Health Insurance Scheme. Fem. Econ. 2016, 22, 26-50. [CrossRef]
Koch, R.; Nkurunziza, T.; Rudolfson, N.; Nkurunziza, J.; Bakorimana, L.; Irasubiza, H.; Sonderman, K_; Riviello, R.; Hedt-Gauthier,
B.L.; Shrime, M.; et al. Does community-based health insurance protect women from financial catastrophe after cesarean section?
A prospective study from a rural hospital in Rwanda. BMC Health Serv. Res. 2022, 22, 717. [CrossRef]

Government of Rwanda. Rwanda Nutrition Situation Analysis and Policy Implications. 2018. Available online: https:/ /thedocs.
worldbank.org/en/doc/554941595276442131-0090022020/ original / TF0A4965ASARwandaNutritionSituation AnalysisNovember2
12018FINALwithlogo.pdf (accessed on 20 September 2022).

Dagne, S.; Aliyu, J.; Menber, Y.; Wassihun, Y.; Petrucka, P.; Fentahun, N. Determinants of growth monitoring and promotion
service utilization among children 0-23 months of age in northern Ethiopia: Unmatched case-control study. BMC Nutr. 2021, 7, 67.
[CrossRef]

Seidu, F.; Mogre, V.,; Yidana, A.; Ziem, J.B. Utilization of growth monitoring and promotion is highest among children aged
0-11 months: A survey among mother-child pairs from rural northern Ghana. BMC Public Health 2021, 21, 910. [CrossRef]
Marphatia, A.A.; Ambale, G.S.; Reid, A.M. Women’s Marriage Age Matters for Public Health: A Review of the Broader Health
and Social Implications in South Asia. Front. Public Health 2017, 5, 269. [CrossRef] [PubMed]


http://doi.org/10.1177/0049475514554481
http://www.ncbi.nlm.nih.gov/pubmed/25406257
http://doi.org/10.15171/ijhpm.2015.46
https://documents.wfp.org/stellent/groups/public/documents/ena/wfp284395.pdf
https://documents.wfp.org/stellent/groups/public/documents/ena/wfp284395.pdf
https://dhsprogram.com/pubs/pdf/FR370/FR370.pdf
https://dhsprogram.com/pubs/pdf/FR370/FR370.pdf
http://doi.org/10.1093/ije/dys184
http://doi.org/10.11648/j.sjph.20170501.13
http://doi.org/10.1186/1471-2393-14-180
http://doi.org/10.1371/journal.pone.0259968
http://www.ncbi.nlm.nih.gov/pubmed/34780536
http://etd.aau.edu.et/handle/123456789/11937
http://doi.org/10.4172/2161-0509.1000216
http://www.ncbi.nlm.nih.gov/pubmed/25395907
http://doi.org/10.1186/s43054-020-00043-x
http://doi.org/10.1186/s42506-019-0034-5
https://www.afdb.org/fileadmin/uploads/opev/Documents/Programme_national_d%E2%80%99alimentation_en_eau_potable_et_d%E2%80%99assainissement_en_milieu_rural__PNEAR__-_Phase_de_lancement.pdf
https://www.afdb.org/fileadmin/uploads/opev/Documents/Programme_national_d%E2%80%99alimentation_en_eau_potable_et_d%E2%80%99assainissement_en_milieu_rural__PNEAR__-_Phase_de_lancement.pdf
https://www.afdb.org/fileadmin/uploads/opev/Documents/Programme_national_d%E2%80%99alimentation_en_eau_potable_et_d%E2%80%99assainissement_en_milieu_rural__PNEAR__-_Phase_de_lancement.pdf
http://doi.org/10.1080/13545701.2015.1088658
http://doi.org/10.1186/s12913-022-08101-3
https://thedocs.worldbank.org/en/doc/554941595276442131-0090022020/original/TF0A4965ASARwandaNutritionSituationAnalysisNovember212018FINALwithlogo.pdf
https://thedocs.worldbank.org/en/doc/554941595276442131-0090022020/original/TF0A4965ASARwandaNutritionSituationAnalysisNovember212018FINALwithlogo.pdf
https://thedocs.worldbank.org/en/doc/554941595276442131-0090022020/original/TF0A4965ASARwandaNutritionSituationAnalysisNovember212018FINALwithlogo.pdf
http://doi.org/10.1186/s40795-021-00470-y
http://doi.org/10.1186/s12889-021-10980-w
http://doi.org/10.3389/fpubh.2017.00269
http://www.ncbi.nlm.nih.gov/pubmed/29094035

	Background 
	Methods 
	Data Source 
	Sampling Design 
	Selection and Measurement of Variables 
	Explanatory Variables 
	Ethical Consideration 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

