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1. Introduction

Acute malnutrition is one of the leading causes of morbidity and mortality in children under the
age of 5 years in developing countries. Severe acute malnutrition (SAM) remains a major health
threat to children, as the mortality rates among children with SAM are nine times higher than
those in well-nourished children (Bhadoria, 2017). Acute malnutrition is responsible for almost
one third of all deaths in children under five years of age and causes intellectual or cognitive
impairment among those who survive. The estimated number of underweight children (weight-
for-age Z score < -2) globally is 101 million or 16%. The prevalence of acute malnutrition
among under-five children is above the World Health Assembly target of reducing and
maintaining prevalence at under 5% by 2025 (Dipasquale, 2020). The global prevalence of acute
malnutrition is affected by relapse of recurring episodes of malnutrition that tends to occur after
discharge from acute malnutrition treatment (SphereAssociation, 2018).

According to the 2018 global nutrition report, 50.5 million children under five years worldwide

suffer from acute malnutrition (WHO, 2018). In Africa, 13.8 million children under five years
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are acutely malnourished, and this represents 27% of children fewer than five years on the
continent. Acute malnutrition among children has been considered as a global health problem,
which endangers the health of one in three children in developing countries. It is also considered
a public health challenge as it is associated with more than four million deaths in children under
five worldwide (Stephenson, 2019). The immediate consequences of childhood acute
malnutrition are life threatening, as a child with severe acute malnutrition is 5 to 20 times more
likely to die than a non-malnourished child given that fatality rate among severely malnourished
children ranges from 30 to 50%(Ashworth & Schofield, 2003)(Ashworth & Schofield, 2003). On
the other hand, about 11% of children under five years old are moderately malnourished, and
moderately malnourished children are 3 times at greater risk of death than well-nourished
children (Abitew, 2020). In East African Countries, acute malnutrition prevalence varies.
According to Buzigi (2018), in Uganda the occurrence of acute malnutrition among under-five
children reduced from 38.3% in 1995 to 29% in 2016. The yearly decrease rate of acute
malnutrition was 0.45% (Buzigi, 2018). The study of Sunguya (2019) indicates that the
occurrence of acutely malnourished children among under-five children dropped by 30% in the
spell of 25 years between 1991 and 2016 in Tanzania (Sunguya, 2019). In Rwanda, the Ministry
of Health ranked acute malnutrition among ten leading causes of death before the fifth birthday
of the children with its consequences contributing to more than 50 percent of under-five
children’s deaths and childhood stunting rate has remained stubbornly high with a 38% in 2015.
Moreover, acute malnutrition is highly distributed in rural areas in Rwanda including Bugesera
District (RDHS, 2016).

Under-nutrition results from reductions in food intake or diet quality and is often combined with
pathological causes and may be categorized as either chronic or acute malnutrition. Acute
malnutrition or wasting is further classified as moderate acute malnutrition (MAM) or severe
acute malnutrition (SAM) based on the degree of malnutrition and the presence of edema
(Abitew, 2020). According to a 2018 report, globally, over 49 million children under 5 have
acute malnutrition and nearly 17 million were classified as severely wasted (WHO, 2018). The
magnitude of acute malnutrition nationally was found to be 33% (RDHS, 2016). It is not only the
magnitude of undernutrition, but also subsequent health consequences that are important, as
children suffering from acute malnutrition have weakened immunity and face an increased risk
of death, particularly when wasting is severe. The mortality rate among children with SAM is 5-
20 times higher than among well-nourished children (Akparibo, 2017). Globally about 1 million
children die every year from SAM (Abitew, 2020) and in Sub-Saharan Africa about 57% of all
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under-five deaths are related to malnutrition, of which three-quarters are related to mild to
moderate malnutrition. It is also estimated that about 70% of all childhood mortality in
developing countries is due to five major conditions, and for these, malnutrition increases the
likelihood of mortality up to 56% (Dodos, 2018). Ten high-impact, nutrition-specific
interventions have been identified that, if taken as a package up to 90 percent coverage, could
reduce wasting by 60 percent. Among these important interventions is the management of SAM
and MAM (Ellen, 2020) . Children with uncomplicated SAM (WHZ below -3 SD cut-off and/or
with MUAC cut-off below 11.5 cm and/or with bilateral edema) and MAM (WHZ between —2
and —3 or mid-upper arm circumference between 11.5 and 12.5 centimeters) may be treated in
primary health care such as community and health centers with special therapeutic foods without
requiring admission to a health facility, referred to as Community based Management of Acute
Malnutrition (CMAM) program. The most common therapeutic regimens are based on severity

and include a short course of basic oral medications to treat infections (Abitew, 2020).

Children diagnosed with SAM are discharged recovered from the program when their weight-
for-height/length is > -2 Z-score and they have had no edema for at least 2 weeks or alternatively
if their mid-upper-arm circumference is >12.5 cm and they have had no edema for at least 2
weeks. In addition, children admitted with only bilateral pitting edema are discharged recovered
based on the anthropometric indicator routinely used in local programmes (Dandona, 2019)
which in the Ethiopian context, is when their W/L> = 85% or W/H> = 85% on more than one
occasion (two days for in-patients, two weeks for out-patients) and they have had no edema for
10 days (as an in-patient) or 14 days (as an out-patient) and/or when target weight gain has been
reached and they have had no edema for 10 days (as an in-patient) or 14 days (as an out-patient)
as the second option (Abitew, 2020).

In Rwanda, the Ministry of Health ranked acute malnutrition among ten leading causes of death
before the fifth birthday of the children with its consequences contributing to more than 50
percent of under-five children’s deaths and childhood stunting rate has remained stubbornly high
with a 38% in 2015. Moreover, acute malnutrition is highly distributed in rural areas in Rwanda
including Bugesera District (RDHS, 2016). In the post- Millennium Development Goal era, the
Government of Rwanda is committed to implementing the 2030 Agenda and addressing the
significant challenges that remain and has prioritized achievement of the Sustainable
Development Goals (SDGs) as a central element in its development strategies (WFP, 2018).

Malnutrition imposes significant cost on Rwandan economy, as it is one of major principal
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causes of death for children before their fifth birthday. Concealed or untreated acute malnutrition
contributes to more than 50 percent of under-five children’s deaths and Children’s deaths related
to acute malnutrition contribute to the reduction and loss of the financial potential of the country
(RDHS, 2016).

However, the prevalence of acute malnutrition is affected by relapse or recurring episodes of
acute malnutrition that tends to occur after discharge from acute malnutrition treatment
(SphereAssociation, 2018). Studies indicate that relapse of acute malnutrition after discharge
from treatment results into recurring cases of acute as well as chronic malnutrition and this

results into habitual presence of cases with in the community (Abitew, 2020)

Studies in other countries have investigated the factors specifically associated with relapse of
acute malnutrition after discharge upon recovery, but none thus far has emanated from Rwanda
as a whole, or Bugesera District in particular. Thus, it was necessary to conduct this study to
determine factors associated with relapse of acute malnutrition among children aged under five
in Bugesera District. The objectives of the study were:
I.  To determine the prevalence of relapse of acute malnutrition among under-five year old
children of Bugesera District of Rwanda
ii. To determine the maternal and child related factors associated with relapse of acute
malnutrition among under-five year old children of Bugesera District of Rwanda
iii.  To identify the socio-economic factors associated with relapse of acute malnutrition

among under-five year old children of Bugesera District of Rwanda.

2. Literature review

2.1. Prevalence of relapse of acute malnutrition

The relapse rate of both Severe Acute Malnutrition (SAM) as well as Moderate Acute
Malnutrition (MAM) after discharge is still high. In some research findings, the recovery rate has
been reported to be above the Sphere Handbook minimum standard of >75%
(SphereAssociation, 2018), but the relapse rate of acute malnutrition (both SAM and MAM)
after discharge as recovered is reportedly still high. This has been noted as 78% as in Bangladesh
where the relapse was 69% among children with MAM and 9% among children with SAM
(Banerjee, 2016), and in Southern Ethiopia the relapse of malnutrition was at 72.1% a total of
34.6% SAM and 37.5% MAM (Tadesse, 2018) . In a systematic review that involved 26 articles

that assessed the prevalence of acute malnutrition relapse among the children, the proportion of
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children who relapsed after SAM treatment varied greatly from 0% to 37% across varying
lengths of time following discharge. However in that review the lack of a standard definition of
relapse limited comparability even among the few studies that have quantified post-discharge
relapse (Stobaugh, 2018). In different studies that were done, relapse of malnutrition tended to
occur more frequently during the first 6 months following discharge from treatment. In the 2016
study in India that followed children on a quarterly basis for 18 months after discharge found that
children were more likely to relapse in the first 3 months (9.1%) versus 6 months (2.9%), 9
months (2.1%), 12 months (2.8%), and 18 months (Burza, 2016). A 2015 longitudinal study in
Ethiopia demonstrated the probability of experiencing a new episode of acute malnutrition (AM)
was 26% and 7.5% for 6 and 12 months, respectively (Stobaugh, 2018).

2.2. Maternal and child related factors associated with relapse of acute malnutrition

In past studies maternal and child related factors were associated with the relapse of malnutrition
among children. Maternal factors such as poor nutrition of pregnant women, intrauterine growth
restriction, low birth weight, poor breastfeeding and inadequate complementary feeding, frequent
infectious illnesses were identified as factors that lead to recurring episodes of acute malnutrition
(Akparibo, 2017). Another study has also noted that boys™ health may be more influenced by
environmental stressor and diarrhea (Kumi-Kyereme, 2016). The odds of relapse were higher
among children not given Vitamin A in the 6 months preceding the survey than among those
who received Vitamin A supplement. Studies also found that children who were given pre-lacteal
feeding were more acutely malnourished than those who were not (Abitew, 2020).

Consistently, studies and program evaluations reported that children who were discharged prior
to reaching recommended anthropometric discharge criteria (default) had higher risk for relapse
(Akparibo, 2017). In Niger, those who defaulted during treatment had 7.1 times higher risk of
death and were more likely to relapse at 3 months than those who were discharged as recovered
(Stobaugh, 2018). A 2016 study in India observed relapse as high as 52% of children who
defaulted from SAM treatment (Burza, 2016). The strongest, most consistent risk factor
associated with relapse was having lower anthropometric measurements upon admission to and
discharge from treatment of SAM (Tadesse, 2018). Iliness was observed at the time of relapse in
eight studies (Abitew, 2020). Several authors suggested that children who are discharged as
recovered from SAM treatment based on anthropometrics alone may not have experienced full
immunologic recovery, leaving them susceptible to infection and subsequent relapse. Although
rarely measured, micronutrient deficiencies were not associated with relapse (Stobaugh, 2018).
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2.3. Socio-economic factors associated with relapse of acute malnutrition

Primary acute malnutrition in children results from insufficient food supply caused by
socioeconomic factors and it is most commonly seen in low and middle-income countries.
Responsible factors include household food insecurity, poverty, poor quality of water, hygiene,
and others (Koletzko, 2017). Relapse of acute malnutrition is considered more social rather than
biomedical in origin, but it is also multifactorial. For instance, poor water quality, sanitation and
hygiene practices are increasingly believed to be the cause of a condition called “environmental
enteropathy” that contributes to acute malnutrition in childhood. The repetitive exposure to
pathogens in the environment causes small intestinal bacterial colonization, with accumulation of
inflammatory cells in the small intestinal mucosa, damage of intestinal villi, and consequently,
malabsorption of nutrients which results in malnutrition (Dipasquale, 2020).

In some studies, place of residence (district) was associated with relapse of acute malnutrition.
This was related to differences in HH food security status, hand washing practices, and access to
water source in the districts. Relapse of acute malnutrition after discharge as recovered was also
related to HH food security status generally. The odds of relapse among children in food insecure
HHs were higher than in food secure HHs (Abitew, 2020). Food insecurity can be linked to
inadequate intake of diversified foods and studies have reported consumption of low dietary
diversity food as being associated with acute malnutrition (Dodos, 2018). Other studies pointed
to the role of low socioeconomic status or monthly income in food insecurity (Wolde, 2016)
which directly or indirectly reduces the HH purchasing power, and thus, reduces access to food.
Having another family member currently on SAM therapy increased the likelihood of being
more acutely malnourished. In one study 1.1% of respondents reported that they shared
therapeutic food with other children in the family and 1.2% reported knowing other households
which had done so. Sharing therapeutic food could make it more likely that a recovered
malnourished child could relapse. The odds of relapse were higher among children whose mother
reported not consuming additional food during pregnancy/lactation. International
recommendations for pregnant and lactating women include additional daily food consumption
to meet extra caloric needs (Abitew, 2020). No regional and local studies were found assessing

the relapse of acute malnutrition among under-five years old children.

3. Materials and methods

3.1. Research design

This study is of a quantitative descriptive retrospective study design. It was conducted on
children aged under five years who had acute malnutrition in Bugesera District, Rwanda.
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3.2. Target population

The research target population was children aged 6 to 59 months who were discharged from
acute malnutrition treatment programs 3 to 24 months prior to data collection in Bugesera
District. According to Bugesera District Bi-annual Bulletin, 180 under-five children suffered
from acute malnutrition (BugeseraDistrict, 2019).

In this study, the sample of 125 malnourished children was obtained by calculation using
SOLVIN FORMULA. The formula was selected because it is used to calculate the size of the
sample in prevalence studies of population less than 10,000 (Ellen, 2020).

The formula is n=N/ [1+N (e)?].

In this formula n is sample size, N is study population, which is 180, the number of children
who suffered from acute malnutrition in Bugesera District in two years prior to the research. e is
error which is 5%. By substituting the values in the formula, we obtain n=180/ [1+180(0.05)?] =
124.7 which is 125 approximately. This sample is large enough to represent the target
population. The error of 5% was selected because it gives the desired number to represent the

population.
3.3. Sampling technique

Systematic sampling method was used in this study. As malnourished children are treated from
health centers across the District, the number of participants at each health center was calculated
by multiplying the desired sample of 125 with the total number of discharged children in the
records at health center during the time of data collection and dividing the product with 180, the
total population. Participants were enrolled according to the time of discharge, starting from
those discharged earlier than others.

3.4. Research instruments

A questionnaire was used to collect data. It was developed by the researcher, since there was no

standardized tool that could be found meeting all the objectives of this study.
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To ensure reliability of the research instrument, a test-retest was conducted on 5 random
participants in separate occasions. The instrument is considered reliable and appropriate for use
in this research as in all those five different occasions, it could consistently reproduce the same
results over all the visits, other variables remaining the same.

For validity, a pretest pilot study was conducted at occasions on random 5 participants from
Gahanga Health Center. This Health Center has similarities with Health Centers of Bugesera
District since their populations are neighbors and mainly rural in character. In all 5 different
occasions the content of the research tool was unchallenged, hence considered.

3.5. Procedures of data collection

A number of 15 Community Health Workers (CHW) were hired and trained on research ethics
and the purpose of the research and questionnaire. At time of collecting data, mothers or
caregivers of the selected participants were given research explanations by the data collectors
and signed a consent form before participating. To identify the relapse, records at health centers
during follow up were consulted and on data collection day, each child was measured for
anthropometric data and parents or caretakers were interviewed to collect socioeconomic status

data. The questionnaire was interviewer-administered.

3.6. Data analysis and presentation

Data was manually checked for completeness. Primary recording and validation was done and
data and data entered in SPPS software version 22 for statistical analysis. Descriptive analysis
was carried out. Demographic characteristics are statistically represented. Factors associated with
relapse of acute malnutrition are represented in tables. Regression and correlation analysis was
done to find the correlation between dependent and independent variables. Since this study has
more than one independent variable, Multivariate Analysis of Variance was used. The results are
represented in tables and figures.

4. Results and discussion

4.1. Demographic characteristics of participants

Table 4. 1. Children’s demographics

(n=125)

Frequency Percentage

(n) (%)

Variable
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Child’s gender
Male 61 48.8

Female 64 51.2

Child age in months

6-11 1 0.80
12-23 58 46.40
24-35 32 25.60
36-47 24 19.20
48-60 10 8.00

Source: computed from SPSS, version 22

The research was conducted on 125 children aged 6 to 59 months who had acute malnutrition in
the last two years. As shown in Table 1 above, 61 (48.8%) of them were boys and 64 (51.2%)
were girls. 1 child (0.80%) of the 125 children was aged 6-11 months, 58 (46.4%) aged 12-23
months, 32 (25.6%) aged 24-35 months, 24 (19.2%) aged 36-47 months and 10 children (8%)
aged 48-59 months.

Table 4. 2.Parents’ socio- demographic characteristics

(n=125)

Variable Frequency Percentage
(n) (%)

Head of family

Male 85 68

Female 40 32

Household size

Mean (SD) 5+2.0

Under five children

One child 58 46.4

Two children 50 40.0

Three children 16 12.8

Four children 1 0.8

Mother’s occupation

No occupation 18 14.4
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Agriculture 71 56.8

Full time Job 1 0.8

Part time job 35 28.0

Father’s occupation

No occupation 17 13.6
Agriculture 64 51.2
Full time Job 7 5.6
Part time job 34 27.2
Other 3 2.4
Religion

None 9 7.2
Catholic 26 20.9
Protestant 59 47.5
Islam 2 1.6
Other 28 22.5

Mother’s marital status

Single 14 112
Married 88 70.9
Separated 16 12.9
Widowed 6 4.8

Source: computed from SPSS, version 22

As per table 2, 85 households (68%) were headed by men, and 40 (32%) headed by women. 58
households (46.4%) had one child aged under five years among the members each, 50
households (40%) had two children aged under five, 16(12.8%) three children aged under five,
and 1 household (0.8%) had four children aged under five years among its members. 18 (14.4%)
of the mothers who participated in this study had no occupation, 71(56.8%) were engaged in
agriculture, 1(0.8%) had a full-time job, while 35(28%) had part-time jobs. Among fathers of
children on whom the research was conducted, 17(13.6%) were jobless, 64(51.2%) were farmers,
7(5.6%) had a full-time job, 34(27.2%) part-time jobs and 3(2.4%) reported to be engaged in
other various activities. 9(7.2%) of the mothers of these children self-reported not to belong to
any religion, 26(20.9%) were catholic, 59(47.5%) protestant, 2(1.6%) Muslims, while 28(22.5%)
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belonged to other religions. Single mothers were 14(11.2%), 88(70.9%) were married,
16(12.9%) separated, and 6(4.8) were widows.

Table 4. 3. Socioeconomic characteristics

(n=125)

Variable (Fnr)equency :’;)r)centage
Ubudehe category

Category 1 28 224
Category 2 55 44.0
Category 3 34 279

No category 8 6.4

Source: computed from SPSS, version 22

As shows Table 3, among the children on whom the research was conducted, 28(22.4%) came
from households under Ubudehe category 1, 55(44%) from households in Ubudehe category 2,
34(27.2%) from Ubudehe category 3, while 8 (6.4%) children were from households which had
no Ubudehe category.

4.2. Presentation of findings
4.2.1. Prevalence of relapse of acute malnutrition

The figure below shows the prevalence of relapse of acute malnutrition among under five years
old children in Bugesera District who had acute malnutrition in two years prior to the study. To
determine the prevalence, every child’s caretaker was asked the number of episodes of acute

malnutrition their child had had.
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Figure 4. 1 Presentation of the prevalence of relapse of acute malnutrition

Relapsed
cases
21%

Non-
relapsed
cases
79%

e Non-relapsed cases 99(79)
o Relapsed cases 26 (21)

Of the 125 children, 26 representing 21%, were found to have had a relapse of acute

malnutrition.

4.2.2. Maternal and child related factors associated with relapse of acute malnutrition

Table 4. 4. Relapse cases and breastfeeding practices

The table below shows the relationship between relapse of acute malnutrition among under five

years old children and child breastfeeding as a child related factor.

(n=125)

Relapse Malnutrition

Yes No P-value
n (%) n (%)

Child is Breastfeed

Yes 9(7.2) 46(36.8) 0.27

No 17(13.6)  53(42.4)
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Exclusive breast feeding

Yes 15(12) 43(34.4) 58(46.4) 0.19
No 11(8.8) 56(44.8) 67(53.6)

Child given Colostrum

Yes 19(15.3)  77(62.1) 96(77.4) 0.55
No 7(5.6) 21(16.9) 28(22.5)

Source: computed from SPSS, version 22

Chi-square test of independence showed no significant association between child being breastfed
and relapse of acute malnutrition with x?(1, n=125) =1.9, p-value=0.27. Chi-square test of
independence also showed no significant association between exclusive breastfeeding and
relapse of acute malnutrition with x*(1, n=125) =1.6, p-value=0.19. there was also no significant
association between giving a child colostrum and relapse of acute malnutrition with x*(1, n=125)
=0.34, p-value=0.55 as shown by the same test.

Table 4. 5. Health and vaccination status of the child

The table below sheds light on the relationship between relapse of acute malnutrition and the
child’s MUAC at both admission and discharge, having received all due vaccines according to
the age of the child, history of illness in two weeks prior to data collection, having been given
deworming tablets in 6 months prior to data collection, and place of birth; as child related
factors.

(n=125)

Relapse Malnutrition

Yes No Total P-value
n (%) n (%) n (%)
MUAC at admission
<11.5cm 11(45.8) 13(54.1) 24(19.2) -
11.5-12.4cm 14(14.4)  83(85.5) 97(77.6) 0.00
>12.4 cm 1(25.0) 3(75.0.2) 4(3.2) 0.44
GSJ© 2022
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MUAC at discharge

<12.7cm 18(30.5)  41(69.4) 59(47.2)

12.7-12.8 cm 4(9.5) 38(90.4) 42(33.6) 0.00
>12.8 cm 4(16.6) 20(83.3) 24(19.2) 0.44
Vaccination

Yes 24(20.5)  93(79.4) 117(93.6) 0.67
No 2(25) 6(75) 8(6.4)

IlIness history in 2 weeks

Yes 12(20.3)  47(79.6) 59(47.2)

No 14(21.2)  52(78.7) 66(52.8) 090
Child given deworming in past 6 months

Yes 19(18.2)  85(81.7) 104(83.2)

No 7(33.3) 14(66.67) 21(16.8)

Place of delivery

Health facility 20(19.8) 81(80.2) 101(80.8)

Other places 6(25.0) 18(75.0) 24(19.2) >

Source: computed from SPSS, version 22

Children admitted to treatment programmes with a lower MUAC were more likely to relapse into
acute malnutrition than others. For instance, as per table 4.5, 11(45.8%) of children admitted
with a MUAC less than 11.5 centimetres relapsed while relapse rate was 14.4% among children
admitted with a MUAC of 11.5 to 12.4 centimetres and 25% among those admitted having a
MUAC greater than 12.4 centimetres.

Children discharged from treatment programmes having a lower MUAC were more likely to
have a relapse of acute malnutrition than children admitted having a higher MUAC, as
18(30.5%) of children discharged having achieved a MUAC less than 12.7 centimetres relapsed,;
while only 4(9.5%) of children discharged with 12.7 to 12.8 cm MUAC relapsed and 4(16.6%)
discharged with a MUAC greater than 12.8 had a relapse of acute malnutrition. Children who
were given deworming in the past 6 months were 2 times less likely to have relapse of
malnutrition than those who were not given deworming (OR=2). Children who were born at
other places had 1.3-time chances to have relapse of acute malnutrition than children who were
born in healthcare facilities (OR=1.3)

Table 4. 6. Maternal factors and relapse of acute malnutrition
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This table presents frequencies and percentages relating to level of education, marital status and
age at delivery as maternal factors that influence relapse of acute malnutrition among children
aged under five years.

n=125

Relapse of Malnutrition

Yes No Total

n (%) n (%) n (%)
Mother’s education
No education 11(22.9) 37(77.0) 48(38.4)
Primary 14(21.5) 51(78.4) 65(52)
Secondary 1(8.3) 11(91.6) 12(9.6)
Mother’s marital status
Single 5(35.7) 9(64.2) 14(11.2)
Married 18(20.4) 70(79.5) 88(70.4)
Separated 1(6.2) 15(93.7) 16(12.8)
Widowed 2(28.5) 5(71.4) 7(5.6)
Mother’s age at delivery
<20 2(16.67) 10(83.3) 12(9.6)
21-25 6(33.3) 12(66.6) 18(14.4)
26-30 5(16.1) 26(83.8) 31(24.8)
>31 13(20.3) 51(79.6) 64(51.2)

Source: SPSS, version 22

Table 4.6 shows that mothers of children that the study was conducted upon, 12(9.6%), reached
secondary school, 65(52%) primary school, while 48(38.6%) did not attend school. As per the
table, relapse of acute malnutrition varied with the education level of mothers. For instance,

children whose mothers had no education were more likely to relapse to acute malnutrition as
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11(22.9%) of them relapsed, while 14(21.5%) of children whose mothers attended primary
school relapsed and only 1(8.3%) of children whose mothers reached secondary school had a
relapse of acute malnutrition.

Also referring to table 4.6, relapse of acute malnutrition was found to be higher among children
born from single mothers as 5(35.7%) had a relapse of acute malnutrition while among children
born from married mothers, relapse of acute malnutrition occurred to 18(20.4%), and to 1(6.2%)
among children of separated mothers and 2(28.5%) of children of widows.

Table 4. 7. Handwashing as a maternal factor of relapse of acute malnutrition

(n=125)

Relapse of malnutrition

Yes No Total P-value
n (%) n (%) n (%)

Number of handwashing events

Less than 2 times 21(84) 4(16) 25(20)

More than 3 times 5(5) 95(95) 100(80) 'S

Source: computed from SPSS, version 22

Handwashing habit was found to be strongly associated with relapsing into acute malnutrition.
21(84%) of children whose mothers wash hands less than two critical times or events had a
relapse of acute malnutrition while 5(5%) of children whose mothers wash hands at more than
three critical times relapsed as shown in table 7.

4.2.3. Socio-economic factors associated with relapse of acute malnutrition
Table 4. 8. Relapse of acute malnutrition and socio-economic factors

The table below indicates relationships between relapse of acute malnutrition and mothers’

occupations, fathers’ occupations and ubudehe categories as socio-economic factors.

n=125

Relapse of Malnutrition

Yes No Total
n (%) n (%) n (%)
Mother’s occupation
No occupation 5(27.7) 13(72.2) 18(14.4)
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Agriculture 17(24.2) 53(16.9) 71(56.8)

Full time Job 0(0) 1(100) 1(0.8)

Part time job 4(11.4) 31(88.5) 35(28)

Father’s occupation

No occupation 4(25) 12(75) 16(12.8)
Agriculture 11(20) 44(80) 55(44)
Full time Job 6(20.6) 23(79.3) 29(23.2)
Part time job 1(33.3) 2(66.6) 3(2.4)
Ubudehe category

No category 0(0.0) 8(100) 8(6.4)
Category 1 9(32.1) 19(67.8) 28(22.4)
Category 2 10(18.1) 45(81.8) 55(44)
Category 3 7(20.5) 27(79.4) 34(27.2)

Source: computed from SPSS, version 22

As according to table 4.8, occupations of the mothers were agriculture (56.8%), full-time jobs
(0.8%), part-time jobs (28%), while others had no occupations (14.4%). Relapse of acute
malnutrition was higher among children whose mothers had no occupation (27.7%) than those
whose mothers had occupations: agriculture (24.2%), full-time jobs (0%) and part-time jobs
(11.4%). Children whose fathers had part-time jobs were more likely to relapse into acute
malnutrition by the fact that 33.3% of children who had fathers doing part-time jobs had a
relapse of acute malnutrition while 25% of those whose fathers had no occupations, 20.6% of
those whose fathers had full-time jobs and 20% of those whose fathers were farmers. Children
from Ubudehe category 1 households were more likely to relapse into acute malnutrition than
their counterparts from households in other Ubudehe categories. For instance, relapse of acute
malnutrition occurred on 32.1% of children from Ubudehe category 1 households, comparatively
to 18.1% and 20.5% of children from Ubudehe category 2 and 3 respectively.

Table 4. 9. Food, Water and Sanitation Services status at the household as socioeconomic

factors of relapse of acute malnutrition

This table presents socio-economic factors in terms of access to food, water and sanitation
services and their linkage to relapse of acute malnutrition among children aged under five years
who were had been discharged from malnutrition treatment programmes. Those are source of
drinking water and time to the source, handwashing, training on preparation of balanced diet,
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eating porridge in six months prior to data collection, number of meals per day and provision of

specific meal to the child.
Table 4.9. Food, Water and Sanitation Service of the Household

n=125

Relapse Malnutrition

Yes No Total P-value

n (%) n (%) n (%)
Time to the source of drinking water
Less than 14 min 5(19.2) 19(19.1) 24(19.2)
15-30 min 8(30.7) 36(36.3) 44(35.2) 0.79
Above 31 min 13(50.0) 44(44.4) 57(45.6) 0.84
Source of drinking water
Tap 1(50.0) 1(50.0) 82(65.6)
Spring 16(19.5) 66(80.4) 2(1.6) 0.03
Boiled water 0(0 3(100) 3(2.4) -
Lake or swamp 9(23.68) 29(76.3) 38(30.4) 0.60
Mother trained on food preparation
Yes 21(80.7)  71(71.7) 92(73.6)
No 5(19.2)  28(28.2) 33(26.4) -
Child eats porridge
Yes 18(20.9) 68(79.0) 86(68.8)
No 8(20.5) 31(79.4) 39(31.2)
Number of handwashing events
Less than 2 times 21(84) 4(16) 25(20)
More than 3 times 5(5) 95(95) 100(80) o0t
Number of HH meal per day
Once 11(20.3)  43(79.6) 54(43.2)
Twice 15(22.3)  52(77.6) 67(53.6) 0.81
Thrice 0(0) 4(100) 4(4.3)
Child given specific meal
Yes 10(30.3) 23(69.7) 33(26.4) 0.12
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No 16(17.3)  76(82.6) 92(73.6)

Source: computed from SPSS, version 22

From the table 4.9, households which self-reported to take one meal per day were 1.15 more
likely to have a child with relapse of acute malnutrition than households which have two meals
per day (AOR=1.15,95% CI=0.4-1.9). Strong association for number handwashing events and
relapse of acute malnutrition has been found. The greater number of handwashing events the less
the chance of having a case of relapse of acute malnutrition. Households whose members are
taken above 31 minutes to the source of drinking water have been found to be at 1.12 times risk
to have a child with relapse of malnutrition than those using less than 30 minutes to the source of
drinking water.

HHs whose source of drinking water is spring had 4 times more chances to have relapse of
malnutrition than families those which get water from taps (AOR=4.1, 95% CI1=0.2-6.9) and 1.2.
times more chance compared to HHs whose drinking water source is lake or swamp (AOR=1.2,
95% CI=0.5-3.2). Children who were given specific meals were 2 times less likely to develop
relapse of acute malnutrition than those who were not given specific meals.

Table 4. 10. Multivariate analysis parent’s demographics and Relapse cases

(n=125)

Variable name Odds ratio (OR) 95% CI P-value
Father’s occupation

No occupation 1.33 0.3-4.9 0.66
Agriculture (base)

Full time job 0.74 0.1-24 0.58
Part time job 1.0 0.3-3.1 0.94

Mother’s occupation

No occupation (base)

Agriculture 0.83 0.2-2.6 0.76
Part time job 0.33 0.7-14 0.14
Ubudehe Category
Category 1 1.8 0.5-5 0.30
Category 2 0.8 0.2-2.5 0.77
Category 3(base)
Religion
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Islam (base)

None 0.4 0.04-4.0 0.4
Catholic 0.9 0.3-2.8 0.9
Protestant 0.8 0.2-3.1 0.8
Under five years children

One (base)

Two 0.8 0.3-2.2 0.7
Three 1.2 0.3-4.6 0.7
Four 0

Mother’s age at delivery

<20 (base)

21-25 2.5 0.4-15 0.3
26-30 0.9 0.1-5.7 0.9
>31 1.2 0.2-6.5 0.7

Source: computed from SPSS, version 22

As shown in this table 4.10, children whose fathers were jobless were 1.3 times more likely to
have a relapse of acute malnutrition than those whose fathers were farmers (AOR=1.3, 95%
CI=0.3-4.9). Children whose fathers had a full-time job were 1.3 times less likely to have a
relapse of acute malnutrition than those whose fathers were farmers. Children whose mothers
were engaged in agriculture were 1.2 times less likely to relapse to acute malnutrition than those
whose mothers had no occupation. Households in Ubudehe Category 1 are 1.8 times more likely
to have a relapse of acute malnutrition than those in Ubudehe Category 3 (AOR=1.8, 95%
CI=0.5-5). Children in families where there were three children aged under five years were 1.2
times more likely to have a relapse of acute malnutrition than children in families where there
was one child aged under five (AOR=1.2, 95% CI1=0.3-4.6).

5. Summary, conclusions and recommendations

The study aimed at determining factors associated with relapse of acute malnutrition among
children under five years old who had had acute malnutrition and had been discharged from
malnutrition treatment programmes in two years prior to data collection in Bugesera district. It
looked at the prevalence of relapse of acute malnutrition among children aged under five, sought
to determine maternal and child factors associated with relapse of acute malnutrition and socio-

economic factors associated with the condition.

GSJ© 2022
www.globalscientificjournal.com



GSJ: Volume 10, Issue 11, November 2022
ISSN 2320-9186 922

5.1.1. Prevalence of relapse of acute malnutrition

Prevalence of relapse of acute malnutrition among children aged under five was found to be at
21% in Bugesera District as 26 of the 125 caretakers of children reported that their children had

more than one episode of acute malnutrition.

5.2.2. Maternal and child related factors associated with relapse of acute malnutrition

among under five years old children of Bugesera District

Handwashing habit of the mother was found as a maternal factor associated with relapse of acute
malnutrition since it is statistically significant (p=0.001). Children whose mothers washed hands
more frequently than others, less likely had a relapse of acute malnutrition. This finding is in line
with findings from another study conducted in Ethiopia(Abitew et al., 2020). Admission to
malnutrition treatment programs at a MUAC measure ranging from 11.5 to 12.4 centimetres is a
child related factor associated with relapse of acute malnutrition (p=0.00). Basing on coloring of
the MUAC, this MUAC measure range is the yellow MUAC. According to the protocol of
treating acutely malnourished children, children admitted having a MUAC measure ranging
between 11.5 and 12.4 cm are not treated using Ready-To-Use Therapeutic Foods. The foods are
used for children having a MUAC measure of 11.4 centimeters and less(Health, 2018). This
implies difficulty for those children in achieving stable MUAC after discharge.

5.2.3. Socio-economic factors associated with relapse of acute malnutrition among under

five years old children of Bugesera District

The socio-economic factors found to be associated with relapse of acute malnutrition are
drinking water from springs (p=0.03), being from a family categorized in Ubudehe category one
(indexed as the poorest according to Ubudehe structure in Rwanda) (AOR=1.3, 95% CI), having
a father without an occupation (AOR=1.8, 95% CI), being from a family which has three
children aged under five years (AOR=1.2, 95% CI), and having one meal per day was found to
be another factor of relapse of acute malnutrition as households which self-reported to take one
meal per day had their children relapsed (AOR=1.15,95% CI=0.4-1.9).

5.2. Conclusions

The prevalence of relapse of acute malnutrition among under five years old children in Bugesera
District is 21%. Maternal and child factors of relapse of acute malnutrition are poor handwashing
habit of the mother or caretaker, admitting malnourished children to treatment programs at a 11.5

to 12.4 centimetres Mid Upper Arm Circumference. Socio-economic factors of relapse of acute

GSJ© 2022
www.globalscientificjournal.com



GSJ: Volume 10, Issue 11, November 2022
ISSN 2320-9186 923

malnutrition are using spring water for drinking, joblessness of fathers, belonging to households
in Ubudehe category One, being from a family where there are at least three children aged under
five and taking only one meal per day. Limitations were that some parents did not remember all
the events of acute malnutrition their children had. This was overcome by using a data collection
tool made of close-ended questions with pre-established options of responses. Another limitation
is that the study being conducted in only one District among the thirty that compose the country,

findings cannot be generalized for the whole country.

5.3. Recommendations

Bugesera District authorities are recommended to strengthen mobilization on hand hygiene
among caregivers of children aged under five years, on the use of safe water for drinking, and on
child spacing through the use of family planning services. Job creation should also be
strengthened to help family members get occupations and economically empower poor families,
hence help them graduate from Ubudehe category one and empower them to afford more than
one meal per day. The Ministry of health is recommended to include the use of Ready-To-Use
Therapeutic Foods among methods of treatment of moderate acute malnutrition to help children

moderate acute malnutrition achieve and maintain a stable MUAC upon treatment.
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