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Abstract: The latest estimates of child malnutrition produced by the United Nations agencies show that globally 6.9% or
47.0 million children under 5 years of age suffered from wasting in 2019, including 14.3 million with severe wasting. Nigeria
has the second highest burden of stunted children in the world, with a national prevalence rate of 32 percent of children under
five. An estimated 2 million children in Nigeria suffer from severe acute malnutrition (SAM), but only two out of every 10
children affected are currently reached with treatment as a result of multiple factors. The North - East of Nigeria where Yobe
state belongs has been affected by a violent insurgency for over 10 years which has become a protracted crisis that plunged the
region into a humanitarian crisis that is “still far from over” with millions of people affected including women and children —
the most vulnerable population. The heightened humanitarian crisis further amplified the prevalence rate of malnutrition in the
Northeastern region of Nigeria to which United Nation Organizations and International Non-Governmental Organizations
joined the government to deliver life-saving assistance to the most vulnerable persons and households. Efforts to drastically
improve the growth trajectories of young children in northern Nigeria are being made by government agencies at the Federal,
State, and Local Government levels, working and partnering with Local and International non-governmental Organizations. A
retrospective study was conducted by collecting thirty-six (36) months of reported data of SAM and MAM of under-five
children, from District Health Information System (DHIS2)-the standard source of health information in Yobe state across
three years; 2017, 2018 and 2019 for 2 LGAs- Fika and Nangere. Data was analyzed using SPSS. Findings revealed a
statistical significant differences in Malnutrition outcomes across the years and when compared to each LGA. There was also
statistical significant differences in the change of different outcomes. It was suggested that Effective monitoring of the program
quality and adherence to treatment protocols from the beginning and intermittently conducting evaluation or studies,
implementing agencies and the government to conduct pre and post-intervention surveys or systematically review CMAM
outcome data periodically to identify patterns and barriers to consistency in results from the program amongst under 5 children
in Fika and Nangere Local Government Areas in Yobe state.
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1. Introduction

Under nutrition is one of the leading causes of morbidity
and mortality in under-five children in developing countries.
Nearly 20 million children below 5 years of age suffer from
wasting and are at risk of death or severe impairment of
growth and psychological development (2015). Of these,
over 90% are found in South and Southeast Asia and sub-
Saharan Africa [1].

The latest estimates of child malnutrition produced by the
United Nations agencies show that globally 6.9% or 47.0
million children under 5 years of age suffered from wasting in
2019, including 14.3 million with severe wasting [2]. A child
who is moderately or severely wasted has an increased risk of
death. Wasting is responsible for approximately one-half to 1
million deaths of children under 5 worldwide each year.

Poor early nutrition leads to poor school readiness and
performance, resulting in fewer years of schooling, reduced
productivity, and earlier childbearing in females. As such,
poverty, undernutrition, and ill-health are passed on from
generation to generation (cycle) [3].

According to WHO guidelines, children with severe acute
malnutrition (SAM) should be actively detected through
screening and urgently referred to specific therapeutic
feeding programs (TFP) that provide intensive nutritional and
medical support. Children suffering from moderate wasting,
or moderate acute malnutrition (MAM), should also be
detected and referred to appropriate care [2, 4, 5]. The WHO
recommendations for MAM management focus on growth
monitoring, nutritional advice, and medical care, whereas the
use of supplementary foods is only recommended in settings
where the prevalence of wasting, or food insecurity is high.

Nigeria has the second highest burden of stunted children
in the world, with a national prevalence rate of 32 percent of
children under five. An estimated 2 million children in
Nigeria suffer from severe acute malnutrition (SAM), but
only two out of every 10 children affected is currently
reached with treatment [6-9]. Currently, Nigeria ranks 159th
out of 162 countries in progress toward meeting the
Sustainable Development Goals (SDGs) [10]. According to
the most recent Demographic and Health Survey in Nigeria
[11, 12], the lifetime risk of maternal death related to
pregnancy or childbearing is 1 in 30 women. The number of
infants who die between 28 days and one year of age is 28
per 1,000 live births in Nigeria, and one child in every eight
will not survive until their fifth birthday [13-15].

The North East of Nigeria where Yobe state belongs has
been affected by a violent insurgency for over 10 years which
has become a protracted crisis that plunged the region into a
humanitarian crisis that is “still far from over” with millions of
people affected including children [16]. The heightened
humanitarian crisis further amplified the prevalence rate of
malnutrition in the region to which United Nation
Organizations and  International =~ Non-Governmental
Organizations joined the government to deliver life-saving
assistance to the most vulnerable persons and households.

Pregnant and Lactating women and children under 5 receive
nutrition services and treatment for severe malnutrition.
Irrespective of this, about 800,000 people are displaced in
areas where humanitarian aid cannot reach because of ongoing
hostilities and violent attacks. Additionally, a challenging
physical environment (during the rainy season, in particular)
and bureaucratic impediments are preventing the reach of aid
to these populations [17, 18]. These and other factors have
possible effect on the outcomes of humanitarian services being
provided. With the crisis and constrained access is increased
hunger that contributes to Malnutrition which is a combination
of Sever Acute Malnutrition (SAM) and Moderate Acute
Malnutrition (MAM). The country nutrition profile in the 2021
annual report recommended the assessment of progress against
10 of the global nutrition targets, using projected data and
average annual rates of reduction (AARR) [19].

In spite of the huge investment on the provision of food
supplements and other costs involved in this humanitarian
service of nutrition therapy programme, the feeding practice
of the mothers/caregivers, ranging from issues regarding
hygiene to the possibility of sharing the foods among other
non-malnourished children, and their perception regarding
the whole programme are possible determining factors
towards the achievement of the set goals in reducing the
acute malnutrition among under 5 children [20, 21].

MAM and SAM make up GAM which as at March 2021,
Relief Web [22, 23] reported that Prevalence of GAM in
Nigerian North Eastern states mostly affected by the crisis
was 12.3% in Yobe, 10.0% in Borno, and 6.2% in Adamawa.
Prevalence of GAM was highest in Northern Yobe when
assessed by weight-for-height and/or odema and has
exceeded WHO [4, 5] Crisis Classification threshold for
“Very High” (15.8%). Efforts to drastically improve the
growth trajectories of young children in northern Nigeria are
being made by government agencies at the Federal, State,
and Local Government levels, working and partnering with
Local and International non-governmental Organizations.
This study was focused on assessing the impact of CMAM
treatment programs while comparing the treatment indicators
in Fika and Nangere LGAs, Yobe State, Nigeria.

2. Methods
2.1. Study Setting

The study was conducted in 2 Local government Areas in
Yobe State namely Fika and Nangere were Nutrition therapy
services are being carried out.

2.2. Data Collection Methods

CMAM data was collected form District Health
Information System (DHIS2) of Yobe state where
retrospective data was collected from reported CMAM
outcomes in Fika and Nangere LGAs. The period of the data
collected was for Thirty-six (36) months (January 2017 —
December 2019) for each LGA.
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2.3. Study Participant

The study populations were under-five children with either
Severe Acute Malnutrition (SAM) or Moderate Acute
Malnutrition (MAM), diagnosed by measuring Middle Upper
Arm Circumference (MUAC) using MUAC tape.

2.4. Ethical Considerations

Approval to conduct the study was obtained from the
research and ethics committee at the state ministry of health,
Damaturu, Yobe state. Participants were made to give their
consent or otherwise to the study. Only participants who
consented were involved in this study and their anonymity,
privacy and confidentiality was respected.

2.5. Data Analysis

The yearly and average prevalence of SAM was compared
between Fika and Nangere Local Government Areas using
the independence t-test. Furthermore, the Mann Whitney U
test was used to compare malnutrition variables between Fika
and Nangere Local Government Areas. The Friedman
ANOVA was used to analyze the malnutrition indices’ trend
during the intervention's three years (2017, 2018 and 2019).
To compare the impact of CMAM treatment, changes in
malnutrition variables (number of children treated for SAM,
number of children admitted into the CMAM program,
number of children defaulting from the program, and number
of children discharged healthy after nutritional treatment)
were calculated between 2017 and 2019, and then the
changes were compared using the Mann Whitney U test. The
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level of significance was set at p < 0.05.

3. Results

A total of 36 months data for SAM and MAM prevalence
were extracted from District Health Information System
(DHIS) for Fika and Nangere from January 2017 — December
2019.

Table 1 below shows the trend of malnutrition treatment
indices across years of intervention in Fika and Nangere
Local Government Areas. The results of Freidman ANOVA
test show that the median number of children in Fika LGA
placed on treatment for SAM significantly from 104.50 in
2017 to 427.50 in 2019 while the median value in Nangere
LGA significantly increased from 225.00 in 2017 to 294.00
in 2019. The median number of children admitted into the
CMAM programme in Fika LGA significantly increased
from 113.50 in 2017 to 378.00 in 2019, The median value for
the variable also increased in Nangere LGA from 240.00 in
2017 to 243.00 in 2019 but the increase was not significant.
The increase in the median number of children that defaulted
from CMAM programme in Fika LGA from 7.00 in 2017 to
10.5 in 2019 was not significant, whereas, the increase in the
median value of the variable in Nangere LGA from 5.00 in
2017 to 9.00 in 2019 was significant. In terms of the number
children discharged healthy after nutritional treatment, the
median number of children in Fika LGA placed on treatment
for SAM significantly from 86.00 in 2017 to 304.00 in 2019
while the increase in the median value of the variable in
Nangere LGA from 138.00 in 2017 to 186.50 in 2019 was
not significant.

Table 1. Trend of malnutrition treatment indices across years of intervention in Flka and Nangere Local Government Area.

FIKA LGA

2017 2018 2019

Media (IQR) Median (IQR) Median (IQR) Chi-square  p-value
<5 years placed on treatment for SAM 104.50 (81.25, 224.00)*  352.50 (193.25, 401.25)° 427.50 (241.50, 531.50)°  20.583 <0.001*
Child admitted into CMAM program 113.50 (88.00, 242.25)*  239.50 (209.25, 323.00)°  378.00 (181.50,473.75)® 17.333 <0.001%
Child defaulted from CMAM program 7.0 (5.25, 10.75) * 20.00 (11.25, 33.75) ® 10.50 (7.75, 15.00) * 17.224 <0.001%
Npsepiecasedieeibvb iy 86.00 (69.00, 102.25)*  171.00 (108.50, 233.75)®  304.00 (154.00, 382.50)° 24.083 <0.001%
Nutritional Treatment
NANGERE LGA
<5 years placed on treatment for SAM  225.00 (145.75,315.50) a  122.50 (95.75, 156.75)b 294 (175.00,362.25)a  20.583 <0.001*
Child admitted into CMAM program 240.00 (172.75,309.00) a 94.00 (80.00, 126.25)b  243.00 (134.75, 309.00) a  26.800 <0.001%
Child defaulted from CMAM program  5.00 (2.25, 7.75) a 7.50 (5.00, 10.50) b 9.00 (4.50, 13.50) b 8.024 0.018*
<5 years discharged healthy after 138.00 (117.75,205.75)a 69.00 (52.50,77.75)b  186.50 (116.25,236.75)a  33.083 <0.001*

Nutritional Treatment

*denotes significant difference at p <0.05

Superscripts (a, b, ¢) represent post-hoc multiple pairwise comparisons. Median scores that are significantly different have the different superscripts while
median scores that are statistically comparable have the same superscripts at p <0.05

Table 2. Comparisom of Malnutrition variables in Flka and Nangere LGAs at the beginning of programme in 2017.

Variable Fika LGA Nangere LGA 2 el
Median (IQR) Median (IQR)

Children placed on treatment for SAM 104.50 (81.25, 224.00) 225.00 (145.75, 315.50) -2.588 0.010%*

Children admitted into CMAM program 113.50 (88.00, 242.25) 240.00 (172.75, 309.00) -2.475 0.013*

Children defaulted from CMAM program 7.50 (5.25, 10.75) 5.00(2.25,7.75) -2.256 0.024*

Children discharged healthy after nutritional treatment 86.00 (69.00, 102.25) 138.00 (117.75, 205.75) -3.630 <0.001*

*denotes significant difference at p <0.05
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For better understanding of the impact of CMAM
treatment programme on malnutrition variables, the
malnutrition variables in 2017 at the beginning of the
programme were compared and presented in table 2 above.
Results showed that Nangere LGA had significantly higher

number of children placed on treatment for SAM (p = 0.010),
children admitted into CMAM program (p = 0.013), children
discharged healthy after nutritional treatment (p< 0.001) but
a significantly lower number of children that defaulted from
CMAM program than Fika LGA (p = 0.024).

Table 3. Comparism of the impact of CMAM treatment programme in Flka and Nangere LGAs measured by changes in variables between 2017 and 2019.

. Fika LGA Nangere LGA
Variable - N z p-value
Median (IQR) Median (IQR)
Change in number of children placed on treatment for SAM 283.50 (48.75,369.25)  64.50 (-133.50, 169.25)  -3392 <0.001*
Change in number of children admitted into CMAM program 143.00 (85.00, 284.00)  -42.00 (-99.25, 114.75) -3.134 0.002*
Change in number of children defaulted from CMAM program 3.00 (-6.00, 7.50) 3.50 (-0.75, 6.75) -0.010 0.992
Change in number of children discharged healthy after nutritional treatment  224.00 (51.50, 289.75)  9.00 (-35.00, 120.50) -3.536 <0.001*

*denotes significant difference at p <0.05
Change = Number of children in 2019 - Number of children in 2017

The impact of CMAM treatment programme (measured by
changes in variables between 2017 and 2019) was compared
and presented in Table 3. The results of Mann Whitney U test
showed that Fika LGA had significantly higher median
changes in the number of children placed on treatment for
SAM (p < 0.001) and the number of children admitted into
the CMAM program (p = 0.002) but lower median change in
the number of children that were discharged healthy after
nutritional treatment (p < 0.001) than Nangere LGA.
However, no significant difference was observed in terms of
changes in the number of children that defaulted from
CMAM program both LGAs (p = 0.992).

4. Discussions

The aim of this study is to assess the Impact of CMAM
treatment programs through a comparison of treatment
indicators in Fika and Nangere LGAs, Yobe State Nigeria.
The result of the study shows significance across the years
with various treatment outcomes which can be explained by
findings from an evaluation of CMAM in Pakistan [24]
where it was mentioned that CMAM outcomes are hampered
also by inefficient usage and lack of compliance to
prescribed intake of RUTF, sharing of products with siblings,
sale of the products, and supply shortages in some centres
within the same program. Similarly, Azeez Afebu Oseni et al
conducted a study on the impact of CMAM interventions on
Demand for other Primary Health Care Services in Katsina
State, Nigeria [25] and found that Integrating vertical donor-
funded programs into existing primary health systems can be
both challenging and rewarding because nutrition is probably
the most important component of primary health care, donor-
funded nutrition programs, therefore, represent a promising
opportunity to boost coverage and reach of PHC programs
through improving service delivery quality. Daniel Obi et al
in studying the Pattern of Prevalence of Severe and Moderate
Acute Malnutrition among Under-Five Children of Three
Counties in War-Torn Lakes States, South Sudan [21]
highlighted that results may be due to variations in diagnosis
according to standards by the Community Nutrition

Volunteers (CNVs) and Community Health Workers (CHWSs)
in each county using MUAC tapes, and political sentiments
in screening exercise, which may be twisted, in
collaborations with health workers in order to attract more
nutrition intervention funds which in turn would exaggerate
the number of Under 5 children discharged as cured.

The change between 2019 and 2019 for CMAM outcomes
were compared between the LGAs which showed
significance was concluded by a study with similar findings
on the Effectiveness of community-based treatment programs
for the treatment of uncomplicated severe acute
malnourished children aged 6-59 months using locally
produced nutrient-dense foods: protocol for a multicentric
longitudinal quasi-experimental study [26] that working
strategies in one location can be scaled up to all or parts of
the high- burden districts because they found the
collaboration between the frontline workers and community
level structure effective agreeing with World Vision’s impact
of Community Management of Acute Malnutrition [27] that
the program’s impact may be attributable to existing
community structures such as home-based caregivers and
village health workers to implement CMAM because of some
local beliefs that may affect caregivers’ practices, use of
RUTF which is widely accepted by the local community and
integration of [YCF messaging in treatment and concluding
also that CMAM needs to be an integral part of the national
primary health care system [28-32].

5. Conclusion

Overall, this study has shown that there are significant
differences in the CMAM indices among under-five children
under, within 2 LGAs of Yobe state- Fika and Nangere,
across three years being studied likewise in the change in
outcome across the years. Hence it is a pointer to the fact that
there is a need for a careful determination of the clear
enablers for CMAM outcomes in each LGA in the 3 years.

There is need for implementing agencies and the
government to conduct pre and post intervention surveys or
systematically review CMAM outcome data periodically to
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identify patterns and barriers to consistency in results from
the program amongst under 5 children.

6. Limitations of the Study

The study was limited to only data that was available on
DHIS 2 for the study period. Therefore, other variables that
may have enriched the study were not available.

7. Recommendations

From the study, the following are recommended for a

steady positive CMAM outcome:

1) A reliable supply chain for medicine and therapy
feeding is essential to the program’s success.

2) Community health workers need sufficient training and
supervision of CMAM implementation by LGA and
state health personnel to ensure children receive
adequate follow-up during the referral process.

3) Data management was a major challenge as data was
incomplete and not of good quality.

4) Effective monitoring of the program quality and
adherence to treatment protocols from the beginning
and intermittently conducting evaluation or studies.
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