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ABSTRACT

Introduction Patient-centred task-shifting models may be
a promising strategy in the community-based management
of severe acute malnutrition (SAM) to alleviate pressure on
health systems and increase access to treatment in low-
resource settings. The engagement of caregivers in clinical
and anthropometric surveillance has not been evaluated.
Objectives We examined the effect of caregiver training
on their knowledge and confidence in at-home clinical and
anthropometric surveillance of children with uncomplicated
SAM in Sokoto, Nigeria.

Methods We used data from a cross-over cluster-
randomised trial (n clusters=10) comparing a monthly
follow-up schedule with caregiver training to standard
weekly follow-up for the outpatient management of
children 6-59 months with uncomplicated SAM. Caregivers
in the monthly follow-up group received a one-time
training on at-home clinical surveillance and mid-upper
arm circumference (MUAC) measurement. Intention-to-
treat analyses assessed mean differences in knowledge
and confidence scores within the monthly follow-up

group and between groups at enrolment, post-training,
programme discharge and 3 months post-discharge.
Accuracy of MUAC measurement and classification was
compared in the monthly follow-up group to study staff

at enrolment post-training, programme discharge and
3months post-discharge.

Results Of 3945 enrolled children, 96% were followed to
programme discharge and 91% to 3months post-discharge.
Caregivers’ knowledge and confidence scores in clinical
surveillance increased significantly in the monthly follow-up
group post-training and remained elevated at programme
discharge and 3 months post-discharge, compared with
pretraining. Agreement in MUAC classification between
caregiver and study staff was high (>92% agreement at all
time points). Caregivers’ knowledge and confidence scores in
clinical surveillance were significantly greater in the monthly

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Patient-centred task-shifting models have been
used in various healthcare settings, allowing for
more efficient use of healthcare workforce by redis-
tributing tasks from highly skilled professionals to
less-trained healthcare workers.

= These models of care can improve access to care in
resource-limited settings by addressing workforce
shortages, potentially reducing costs and enhancing
patient satisfaction by providing timely care while
ensuring quality standards are maintained through
proper training.

= Since 2007, the community-based management of
acute malnutrition has allowed children with un-
complicated severe acute malnutrition (SAM) to be
treated on an outpatient basis with weekly or bi-
weekly follow-up visits at local health facilities with
skilled healthcare professionals.

= Studies have shown that community health work-
ers may be able to deliver care in the community
and caregivers are able to conduct anthropometric
surveillance using measurement of mid-upper arm
circumference (MUAC).

= Caregivers’ ability to conduct at-home clinical and an-
thropometric surveillance between routine facility visits
with skilled healthcare professionals is not known.

= To date, no randomised controlled trials have evaluated
the effect of caregiver training on caregiver knowledge
and confidence in at-home clinical and anthropometric

surveillance of children with uncomplicated SAM.

follow-up group compared with the weekly follow-up group at
all time points.

Discussion These findings confirm caregiver training
increases knowledge and confidence in at-home clinical
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WHAT THIS STUDY ADDS

= This study provides the first evidence from a large randomised con-
trolled trial on the effect of caregiver training on their knowledge,
confidence and skills in conducting at-home clinical and anthropo-
metric surveillance of children with uncomplicated SAM receiving
community-based treatment for SAM in Sokoto, Nigeria.

= Results show that with minimal training, caregivers’ knowledge
and confidence in identifying clinical danger signs and their skills in
MUAC measurement significantly improved from pretraining levels.

= The improvement in caregiver’s knowledge and skills was sus-
tained for 3 months post-discharge.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR
POLICY

= These findings support further consideration of patient-centred
task-shifting models for the community-based management of
SAM with caregiver training for at-home clinical and anthropo-
metric surveillance of children with uncomplicated SAM in low-
resource settings.

= Caregiver training models should be adapted and tested according
to the local context and population.

and anthropometric surveillance in the management of children with
uncomplicated SAM, encouraging the continued consideration for task-
shifting models in the community-based management of SAM in similar
settings.

Trial registration number NCT03140904.

INTRODUCTION

Since 2007, Community-based Management of Acute
Malnutrition programmes have successfully treated chil-
dren with severe acute malnutrition (SAM) with high rates
of recovery and low mortality.'™ These programmes use
standardised medical and nutritional protocols that allow
children with uncomplicated SAM (eg, those with no clin-
ical complications requiring inpatient care and with suffi-
cient appetite) to be treated on an outpatient basis with
weekly or biweekly follow-up visits at local health facilities
by skilled healthcare professionals. Despite the proven
effectiveness of these programmes, programme coverage
remains low:* globally, only 39% of children with SAM
received treatment in 2023.” Key demand-side barriers to
accessing treatment include the distance to healthcare
facilities and cost of care, while supply-side challenges
include inadequate facility readiness and a shortage of
healthcare personnel.*® Alternative delivery models for
the outpatient management of uncomplicated SAM are
needed to address these barriers and improve coverage
of this life-saving intervention.

Task-shifting, defined as the transfer of tasks typically
performed by health professionals to lower-level health
workers or trained community members, is an effective
strategy to improve coverage of various health and nutri-
tion interventions in many low- and middle-income coun-
tries (LMICs).” Evidence shows that community health
workers (CHWs) can effectively provide standard care
for children with SAM, and this approach is included in

WHO guidelines for the treatment of wasting in specific
settings.'""? Further decentralising care to the household
level may be another promising approach, especially in
areas with shortages of trained CWHs or CWHs with exces-
sive workloads. By involving caregivers in the treatment
of uncomplicated SAM through athome clinical and
anthropometric surveillance, programmes can reduce
the demands on healthcare staff, minimise the time and
resources families spend on frequent visits to health facil-
ities and encourage early detection of life-threatening
complications at home. Previous studies have shown that,
with brief training, mothers can diagnose SAM using
measurement of mid-upper arm circumference (MUAC)
as accurately as CHWs."” '* While caregiver involvement
in athome clinical and anthropometric surveillance
for SAM appears promising, caution is warranted given
the risk associated with delayed care-seeking for clinical
complications, which could slow recovery and increase
mortality risk.'” Before implementation, it is essential to
assess the effect of caregiver training to support athome
clinical and anthropometric surveillance for children
with uncomplicated SAM.

We conducted a cluster randomised trial to estimate the
effectiveness of monthly versus standard weekly follow-up
schedules in children aged 6-59 months with uncompli-
cated SAM. Caregivers in the monthly follow-up group
received a one-time training for athome clinical and
anthropometric surveillance of their children between
monthly visits at a local health facility by skilled health-
care professionals. In this paper, we present the effect of
caregiver training on their knowledge and confidence
in athome clinical and anthropometric surveillance
and accuracy of MUAC measurement. These results are
intended to provide evidence on the effectiveness of a
new task-shifting model that directly engages caregivers
in the community-based management of children with
uncomplicated SAM.

METHODS

Study setting

The trial was conducted in 10 outpatient health facil-
ities in the rural area of Sokoto state of Northwestern
Nigeria. The area had a high burden of undernutrition
among children under 5 years of age with the preva-
lence of stunting (height for age z score <-2) of 34% and
wasting (weight for height z score <-2) of 7% in 2023.”
The female literacy rate among women 15 years of age
and older was 53%, and the prevalence of severe food
insecurity was 21.3% in 2021."°'” The community-based
treatment of SAM was provided free of charge in all 10
study sites by the Sokoto State Ministry of Health, with
support from UNICEF.

Study design

The parent trial was a cluster randomised trial with a
crossover design to examine the effect of monthly versus
weekly follow-up schedules for outpatient treatment of
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uncomplicated SAM among children aged 6-59 months (
ClinicalTrials.gov ID: NCT03140904). Details of the study
design have been published previously.'” In summary, 10
health facilities in the Binji and Wamako Local Govern-
ment Areas were stratified based on size (+500 admis-
sions per site per year). Within each stratum, the facilities
were randomly assigned in 1:1 ratio by lottery to either
a monthly follow-up schedule with caregiver training
for athome clinical and anthropometric surveillance
or standard weekly follow-up schedule without training.
All children enrolled within a health facility received the
same follow-up schedule. Given the nature of the inter-
vention, neither the investigators nor the participants
were blinded. Due to lower-than-expected enrolment,
after 11 months of intervention, a crossover was executed
to increase study power. The crossover was a two-period,
two-treatment cross-sectional design: facilities assigned
to the monthly follow-up schedule switched to weekly
follow-up schedules for all new admissions from that time
forward, and vice versa. There was no washout period at
the time of crossover; children who were already under
follow-up at the time of the crossover continued with the
facility’s originally assigned schedule until discharge.
The study was suspended 3weeks before the planned end
date due to the COVID-19 pandemic, when the outcome
assessment at 3months post-discharge was incomplete for
1.9% (n=72) children. Nutritional recovery was lower in
the monthly follow-up group compared with the weekly
group (52.4% vs 58.8%) and non-inferiority was not
demonstrated with a margin of 10% (lower bound of the
CI was -11.5%)."

Study population

Children aged 6-59 months newly admitted for treatment
of uncomplicated SAM at the study facilities between
January 2018 and November 2019 were included.
According to the national protocol, children were
eligible for outpatient SAM management if they weighed
at least 3.5kg, had a MUAC of less than 115mm and/or
had grade 1 or 2 oedema with no illness requiring inpa-
tient care. Additional study eligibility criteria included
living within the catchment area of one of the study
facilities and obtaining written informed consent from
a parent or legal guardian. Children who had previ-
ously been successfully treated and discharged as cured
but returned with a new episode of acute malnutrition
within 2months were also eligible, as were those trans-
ferred from inpatient to outpatient care. However, chil-
dren were excluded if they had missed three consecutive
visits before recovery during previous treatment, had
been transferred from another outpatient site or had a
reported allergy to peanuts or any other condition that
in the field investigator’s judgement could interfere with
protocol adherence or informed consent.

Intervention
The parent trial was designed to evaluate two follow-up
schedules in the outpatient treatment of uncomplicated

SAM: (1) the standard approach according to the national
protocol involving weekly follow-up visits to a health
facility until programme discharge and (2) a monthly
follow-up schedule with caregiver training for at-home
clinical and anthropometric surveillance and scheduled
visits to a health facility at 4, 8, 10 and 12 weeks until
programme discharge. The additional visit at week 10 was
included with the aim to reduce participant burden and
programme costs among children eligible for discharge
before the next monthly visit at week 12. Distribution of
therapeutic foods and facility-based clinical and anthro-
pometric surveillance by trained healthcare workers was
conducted at all scheduled facility visits in both groups.
Caregivers in the monthly follow-up group received a
small-group training session at the time of programme
enrolment, which lasted <30 min and presented informa-
tion to complete at-home clinical surveillance of nine clin-
ical danger signs, three signs of respiratory distress, five
steps for the assessment of nutritional oedema and four
steps for measuring MUAC for at-home anthropometric
surveillance. The nine clinical danger signs included
convulsions, diarrhoea, oedema, fever, persistent cough,
poor appetite, respiratory distress, lethargy and vomiting.
Signs of respiratory distress included rapid breathing,
difficulty speaking or eating, chest retractions during
inhalation and abnormal breathing sounds. Steps in
assessing nutritional oedema included examining both
feet, gently pressing the tops of both feet with thumbs
for three seconds, removing fingers and checking for an
indent in the skin; if an indent was present on both feet,
bringing the child to a health centre. Steps of MUAC
measurement included measuring at the left arm, band
midway between elbow and shoulder, band properly tight-
ened and eyes levelled to the arm and band when reading.
Training was delivered using illustrated flipcharts devel-
oped in the local language, which were previously pilot
tested in Niger (see online supplemental materials 1 and
2)."® Caregivers were given a water-resistant, postcard-
sized copy of the illustrations and a colour-coded MUAC
tape marked in 1 mm increments for home use, with no
further training provided during the follow-up period.
Regardless of the assigned intervention of their treat-
ment site, all children received standard medical care
according to national guidelines. Additionally, they
received an unannounced home safety visit within 2 weeks
of study enrolment. Children exhibiting any clinical
danger signs during the home safety visit were referred
to the nearest health facility for immediate care. All chil-
dren were asked to return to the health facility 3 months
after programme discharge for a final clinical and anthro-
pometric assessment at 3months post-discharge.

Outcomes

The primary outcome of the parent trial was nutri-
tional recovery, as previously published.15 In this anal-
ysis, we presented the secondary outcomes of caregiver
knowledge and confidence in athome clinical and
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anthropometric surveillance and accuracy in MUAC
measurements.

Caregiver knowledge and confidence in clinical surveil-
lance were evaluated using a standardised questionnaire,
administered pretraining at enrolment, post-training at
enrolment, programme discharge and 3months after
programme discharge. Caregivers were asked to list clin-
ical danger signs that require facility-based care (convul-
sions, diarrhoea, oedema, fever, persistent cough, poor
appetite, respiratory distress, lethargy and vomiting),
signs of respiratory distress (rapid breathing, difficulty
speaking or eating, chest retractions during inhalation
and abnormal breathing sounds), steps in assessing nutri-
tional oedema (examining both feet, gently pressing the
tops of both feet with thumbs for 3 s, removing fingers
and checking for a dent in the skin; if a dent is present
on both feet, bringing the child to a health centre) and
steps of MUAC measurement (measured at left arm,
band midway between elbow/shoulder, band prop-
erly tightened and eyes fixed to band when reading).
Understanding these specific signs and steps for clinical
and anthropometric assessment was considered crucial
for caregivers to engage in athome surveillance and
appropriate care-seeking behaviour if the child became
ill. Caregiver confidence in their assessment of clinical
danger signs, signs of respiratory distress, nutritional
oedema assessment steps and MUAC measurement steps
was also assessed using a Likert scale ranging from 1 to 5,
where one represented the least confidence and five the
most confidence. Caregivers were additionally presented
with 20 clinical case scenarios and asked to determine
whether the situation required facility-based care."
These scenarios assessed how well caregivers could apply
their theoretical knowledge to hypothetical care-seeking
decisions. Study staff not involved in the training sessions
administered the questionnaires.

Among caregivers in the monthly follow-up group,
accuracy in measuring MUAC was assessed by comparing
caregiver measurements to those taken by study staff
at enrolment post-training, programme discharge and
3months post-discharge. Caregivers and study staff inde-
pendently measured each child’s MUAC in mm one time
and determined the colour of their MUAC measurements
(red: MUAC <115mm; yellow: MUAC=115-124mm and
green: MUAC =125 mm) at each time point.

Statistical analysis

We created composite scores for the knowledge subdo-
mains by summing the number of correct responses in
each subdomain during the interview. The subdomain
scores ranged from 0 to 9 for clinical danger signs, 0 to
3 for signs of respiratory distress, 0 to 5 for signs of nutri-
tional oedema and 0 to 4 for MUAC measurement. Scores
for clinical case studies ranged from 0 to 20, reflecting
the accuracy of interpretations of the 20 clinical case
scenarios presented during the interview. Confidence
subdomain scores ranged from 1 to 5 (ordinal scales),

where 1 indicated no confidence and 5 indicated strong
confidence.

We assessed sociodemographic characteristics and the
clinical profile of children at enrolment using means and
SD for continuous variables and frequencies and percent-
ages for binary and categorical variables. To compare
group differences in the sociodemographic characteris-
tics and child clinical profile at enrolment, we used log-
binomial regression for the binary variables and linear
regression for the continuous variables.

We examined changes in mean knowledge and confi-
dence subdomain scores pretraining and post-training in
the monthly follow-up group, as well as mean differences
in knowledge and confidence subdomain scores between
the weekly and monthly follow-up groups over time
(pretraining, programme discharge and 3months post-
discharge). We used log-binomial regression for knowl-
edge subdomain scores and an ordinal logistic regression
model for confidence subdomain scores. Additionally,
we calculated the mean differences and 95% CIs between
caregiver-measured and study staff-measured MUAC
using linear regression. Per cent agreement between
the MUAC colour determinations (red, yellow, green)
of caregivers versus study staff was calculated as well as
Cohen’s kappa to finally compare MUAC group clas-
sifications at post-training, programme discharge and
3months post-discharge.

All analyses were intent-to-treat and conducted at the
individual level. To account for clustering in outcomes at
the site level, we used generalised estimating equations
with an exchangeable correlation structure, allowing
individuals attending the same clinic to have correlated
outcomes. To account for the crossover design, regres-
sion models included a fixed effect term for ‘period’ (e,
after the crossover vs before the crossover).'??’ Statistical
significance was defined as p value <0.05, and no adjust-
ments were made for multiple comparisons. Data entry
was performed using Epi Info V.7.2.2.2, and sample size
calculations and analyses were performed using SAS V.9.3
(SAS Institute, Cary, North Carolina, USA) and R V.4.0.2.

RESULTS

Between 23 January2018and 30 November 2019, 3945 chil-
dren were enrolled in the study, of which 1875 were from
facilities randomised to standard weekly follow-up sched-
ules and 2070 were from facilities randomised to monthly
follow-up with caregiver training for athome clinical
and anthropometric surveillance (online supplemental
figure 1). In the weekly follow-up group, 1802 children
(96%) completed assessments at programme discharge
and 1721 (92%) at 3months post-discharge, compared
with 1976 (95%) children in the monthly follow-up group
who completed assessments at programme discharge and
1873 (90%) children at 3months post-discharge. Study
exclusions due to protocol violations were related to
confirmation of caregiver residence outside of the study
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Table 1 Characteristics of the study population at study enrolment
Total Weekly follow-up Monthly follow-up
Characteristic (N=3945) group (n=1875) group (n=2070) P value*
Sociodemographic characteristics:
Mother’s age in years, mean (SD) 26.18 (6.51) 26.43 (6.8) 25.95 (6.22) 0.004
Mother’s education (any), n (%) 225 (5.73) 113 (6.06) 112 (5.43) 0.91
Mother’s number of pregnancies, mean (SD) 4.25 (2.56) 4.2 (2.52) 4.29 (2.59) 0.45
Time to health facility by foot (minutes), mean (SD) 57.32 (39.04) 55.25 (35.38) 59.18 (41.98) 0.91
Child characteristics:
Age in months, mean (SD) 15.75 (7.12) 15.74 (7.09) 15.77 (7.16) 0.81
Female sex, n (%) 2097 (53.16) 962 (51.31) 1135 (54.83) 0.057
Currently breastfeeding, n (%) 2616 (66.33) 1228 (65.53) 1388 (67.05) 0.42
Anthropometric data, mean (SD)
Weight-for-height z-score, mean (SD) -3.75(1.15) -3.78 (1.19) -3.73 (1.11) 0.44
Height-for-age z-score, mean (SD) -3.52 (1.45) -38.53 (1.51) -3.5(1.4) 0.44
Weight-for-age z-score, mean (SD) -4.51(0.83) -4.53(0.84) -4.49 (0.82) 0.080
MUAC, mm, mean (SD) 105.77 (6.01) 105.67 (6.05) 105.85 (5.98) 0.50

*P values for binary outcomes from generalised estimating equations with an exchangeable correlation structure and a log-binomial
distribution. P values for continuous outcomes from generalised estimating equations with an exchangeable correlation structure with a

normal distribution.
MUAC, mid-upper arm circumference.

catchment area and illness requiring inpatient care at
admission or interfering with protocol adherence.

Participants’ characteristics

Table 1 describes the sociodemographic characteris-
tics and clinical profile of children at study enrolment.
Groups did not differ in terms of the sociodemographic
and clinical profile of children. Overall, 6% of mothers
received any education, with an average (SD) fertility
rate of 4.3 (2.6). The mean (SD) age of children at enrol-
ment was 15.8 (7.1) months. The mean (SD) MUAC at
enrolment was 105.8mm (6.0). Children presented with
a variety of mild clinical danger signs at enrolment, the
most prevalent including dehydration and coughing.

Difference in caregiver knowledge and confidence in at-home
clinical and anthropometric surveillance over time in the
monthly follow-up group

We compared changes in caregiver knowledge and confi-
dence within the monthly follow-up group over time
(table 2). Across all subdomains, knowledge scores signif-
icantly increased from pretraining to all post-training
assessments. At pretraining, mean (SD) knowledge
scores for clinical danger signs were 3.61 (1.47) out of 9
total, for signs of respiratory distress were 1.16 (0.83) out
of 3 total, nutritional oedema assessment steps were 0.19
(0.87) out of 5 total, for MUAC measurement steps were
0.14 (0.67) out of 4 total and for clinical case studies were
10.01 (4.01) out of 20 total. At post-training at enrolment,
knowledge scores for clinical danger signs increased
significantly to 8.27 (1.02), signs of respiratory distress
to 2.74 (0.52), nutrition oedema assessment steps to 4.66

(0.73), MUAC measurement steps to 3.84 (0.53) and
case studies for care-seeking to 14.13 (2.09). Caregiver
knowledge scores remained significantly higher than
pretraining scores at programme discharge and 3 months
post-discharge. Caregiver knowledge scores for the
assessment of nutritional oedema and MUAC measure-
ment were significantly different between programme
discharge and 3months post-discharge; however, the
magnitude of these differences was small. Caregiver
knowledge scores at programme discharge and 3 months
post-discharge were lower compared with scores at post-
training at enrolment. Similar trends were observed in
caregiver confidence scores over time in the monthly
follow-up group (table 2). Confidence scores for all
subdomains, measured on a 1-5 scale, increased signif-
icantly from pretraining to all post-training assessments
and remained elevated throughout follow-up to 3 months
post-discharge.

Difference in caregiver knowledge and confidence in at-home
clinical and anthropometric surveillance over time between
groups

We further assessed mean differences in caregiver knowl-
edge and confidence scores between groups pretraining
at enrolment, programme discharge and 3months post-
discharge (figures 1 and 2). There were no between-
group differences in knowledge and confidence scores
pretraining. Both at programme discharge and 3 months
post-discharge, caregivers in the monthly follow-up
group had significantly higher knowledge and confi-
dence scores than the caregivers in the weekly follow-up
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Table 2 Caregiver knowledge and confidence within the monthly follow-up group over time

Pretraining at Post-training at At programme At 3months post-
enrolment enrolment discharge discharge
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
N 1976 1975 1763 1695
Caregiver knowledge*
Clinical danger signs (total: 9) 3.61 (1.42) 8.27 (1.02)t 6.85 (1.6)t+ 6.74 (1.61)tf
Signs of respiratory distress (total: 3) 1.16 (0.83) 2.74 (0.52)t 2.08 (0.85)t% 2.1 (0.84)tF
Steps of nutritional oedema assessment (total: 5) 0.19 (0.87) 4.66 (0.73)1 4.38 (1.2t 4.29 (1.34)t18§
Steps of MUAC measurement (total: 4) 0.14 (0.67) 3.84 (0.53)T 3.65 (0.85)t% 3.56 (0.99)T1§
Clinical case studies (total: 20) 10.01 (4.07) 14.13 (2.09)t 13.58 (2.17)t% 13.57 (2.51)tt
Caregiver confidence to assess (scale 1-5)
Clinical danger signs 2.86 (0.89 4.84 (0.41)t 4.22 (0.8)t+ 4.25 (0.79)tt
Signs of respiratory distress 3.55 (1.28 4.75 (0.56)t 4.57 (0.7)t% 4.49 (0.77)tf
Steps of nutritional oedema assessment 2.01 (0.88 4.26 (0.97)t 3.4 (1.24)t% 3.39 (1.21)tf
Steps of MUAC measurement 3.28 (1.41 4.72 (0.59)t 4.51 (0.79)T% 4.47 (0.82)tf

*The intracluster correlation coefficient of caregiver knowledge outcomes at programme discharge ranged from 0.001 to 0.04.

TScore significantly different from the pretraining score at enrolment.

FScore significantly different from the post-training score at enrolment.

§Score significantly different from programme discharge score.
MUAC, mid-upper arm circumference.

groups. At 3months post-discharge, the mean (SD)
knowledge score for clinical danger signs was 6.74 (1.61)
in the monthly follow-up group versus 4.73 (1.49) in the

Clinical danger signs

p<0.001 p<0.001

w

p=0.32

Mean Knowledge Scores
Mean Knowledge Scores
a

Enrolment Programme discharge Three-months post-discharge
Steps of nutritional oedema assessment

6 p<0.001 p<0.001

o

s

w

r

weekly follow-up group (p value for mean difference
between groups<0.001), for signs of respiratory distress,
scores were 2.10 (0.84) vs 1.44 (0.89) (p<0.001), for steps

Signs of respiratory distress

p<0.001 p<0.001

p=0.15

.
i 1 i

Enrolment

Programme discharge Three-months post-discharge
Steps of MUAC measurement

£ <0.001 p<0.001

Group
=¥ Monthly follow-up group

=i Weekly follow-up group

p=0.95

Mean Knowledge Scores

’ N

Enrolment

15.0 p=040

Mean Knowledge Scores

Enrolment

Mean Knowledge Scores
=

4
a.

Programme discharge Three-months post-discharge
Clinical case studies

<0

01

=

Programme discharge Three-months post-discharge

p=0.98

L

Enrolment

= 1
H 1

Programme discharge Three-months post-discharge

Figure 1 Caregiver knowledge scores among the weekly and monthly follow-up groups at enrolment, programme discharge
and 3months post-discharge. P values from generalised estimating equations, with exchangeable correlation structure and a

log-binomial distribution comparing mean differences in the knowledge scores between weekly and monthly follow-up groups
at enrolment, programme discharge and 3 months post-discharge. MUAC, mid-upper arm circumference.
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Signs of respiratory distress
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p=0.15
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Figure 2 Caregiver confidence scores among weekly and monthly follow-up groups at enrolment, programme discharge
and 3months post-discharge. P values generalised estimating equations, with exchangeable correlation structure and an
ordinal logistic model comparing mean differences in the knowledge scores between weekly and monthly follow-up groups at
enrolment, programme discharge and 3 months post-discharge. MUAC, mid-upper arm circumference.

to assess nutritional oedema, scores were 4.29 (1.34) vs
0.36 (1.18) (p<0.001), for steps for MUAC measurement,
scores were 3.56 (0.99) vs 0.22 (0.88) (p<0.001) and
for clinical case studies, care seeking scores were 13.57
(2.51) vs 11.35 (3.68) (p<0.001) (figure 1). Similarly,
at 3months post-discharge, the mean (SD) confidence
scores in the monthly follow-up group were significantly
higher than the weekly follow-up group (figure 2).

Accuracy of MUAC measurement and classification by
caregivers in the monthly follow-up group

Caregivers measured MUAC 0.4mm higher than study
staff post-training at enrolment (105.9 (6.0) mm vs
106.3 (5.9) mm; mean difference 95% CI: 0.3 to 0.6) and
0.Imm lower than study staff at programme discharge
(125.3 (9.7) mm vs 125.2 (9.7) mm; mean difference
95% CI: 0.03 to 0.3). At 3months post-discharge, there
was no difference in MUAC measurements between
caregivers and study staff (127.1 (11.5) mm vs 127.0
(11.1); mean difference —0.1 mm, 95% CI: —-0.2 to 0.1).
When classifying MUAC according to colour categories,
agreement was high between caregivers and study staff at
all follow-up time points (98% agreement post-training,
92% at programme discharge and 93% at 3 months post-
discharge, table 3). We estimated Cohen’s Kappa, which
measures inter-rater reliability while accounting for the
underlying distribution of the condition, revealing that
there was low agreement between caregivers and staff
post-training due to the high proportion of children in
the red category and the small number of caregivers who

graded their children as yellow (1x=0.00, 95% CI -0.01
to 0.00) while agreement was very strong at programme
discharge (k=0.86, 95% CI 0.84 to 0.88) and 3months
post-discharge (k=0.87, 95% CI 0.84 to 0.89).

DISCUSSION

Our study examined the effect of caregiver training on
knowledge and confidence to conduct at-home clin-
ical and anthropometric surveillance of children with
uncomplicated SAM. We found that a short, one-time
training improved caregiver knowledge and confidence
scores in athome clinical surveillance and conducting
MUAC measurements. Improved caregiver knowledge
and confidence remained elevated compared with
pretraining throughout treatment and up to 3months
post-discharge. Caregivers demonstrated high agreement
in MUAC measurement when compared with measure-
ments of study staff, both post-training at enrolment and
at all follow-up points thereafter.

The parent trial evaluated a reduced schedule of
follow-up model for the community-based management
of uncomplicated SAM, in which a monthly follow-up
schedule with caregiver training was compared with a stan-
dard weekly follow-up schedule without training for the
outpatient management of children aged 6-59 months
with uncomplicated SAM in rural Nigeria. This monthly
follow-up strategy relied on caregivers’ ability to monitor
clinical and anthropometric indicators between sched-
uled health facility visits with healthcare workers. Our
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Table 3 Comparison of colour-coded MUAC classification between caregivers in the monthly follow-up group and study staff

Study staff classification

Green Yellow Red Agreement

Caregiver classification N n (%) n (%) n (%) n (%)
At enrolment 1957

Green* 0(0) 0 (0) 0 (0)

Yellow 0 (0) 0(0) 28 (1)

Red 0(0) 3(0) 1926 (98) 1926 (98.42)
At programme discharge 1699

Green 1039 (61) 14 (1) 2 (0)

Yellow 59 (3) 341 (20) 28 (2)

Red 3 (0) 19 (1) 194 (11) 1574 (92.64)
At 3months post-discharge 1595

Green 964 (61) 37 (2) 2 (0)

Yellow 42 (3) 365 (24) 17 (1)

Red 1(0) 13 (1) 154 (9) 1483 (92.97)

*Colour category system for classifying MUAC: green (MUAC >125mm), yellow (MUAC between 115 and 125 mm), red (MUAC <115mm).

MUAC, mid-upper arm circumference.

analyses here showed that a short, one-time training can
improve caregivers’ knowledge and confidence in recog-
nising clinical danger signs and that gains were sustained
during treatment and up to 3months after programme
discharge. This aligns with findings from an earlier
feasibility study conducted in Niger, where caregivers of
children with SAM showed improved awareness of nine
clinical danger signs up to 28 days post-training.'® Other
health education approaches have been successful in
improving caregivers’ knowledge of clinical danger signs
in children across various community-based health and
nutrition programmes in several LMICs such as Nigeria,
Zambia and Pakistan.”™ A pre—post study on video-
based caregiver training for the Integrated Management
of Newborn and Childhood Illnesses in Nigeria reported
areduction in the proportion of mothers unable to recog-
nise newborn danger signs from 47% before training to
1.5% 3months afterward.”’ Another quasi-experimental
study on malaria home management for children in
Nigeria found that caregiver knowledge of referral signs
and symptoms increased by 52% following training in the
intervention group compared with 0.2% in the compar-
ison group.22 Our findings similarly support the poten-
tial for task-shifting models that engage caregivers to be
effective in supporting athome clinical surveillance of
children with uncomplicated SAM.

Our results also demonstrated that caregivers
receiving a short, one-time training could measure
MUAC with similar accuracy as study staff. Previous
quasi-experimental studies have shown that caregivers
can reliably measure MUAC and diagnose SAM using
MUAC following training, with accuracy comparable to
that of health or CHW."” '*** A non-randomised study
conducted in two rural villages in Niger assessed the
effect of caregiver education on detecting SAM using

MUAC compared with CHWs." The results showed that
caregivers identified SAM with high sensitivity (>73%)
and high specificity (>98%) compared with CHWs. In
another large-scale pragmatic, non-randomised interven-
tion study in Niger, 12893 mothers and 36 CHWs were
trained to screen for SAM using colour-coded MUAC
tapes.”* Agreement on MUAC measurements with facility
staff was higher in areas where caregivers were trained
compared with CWH-led areas (75% agreement vs 40%).
Also, cases of SAM were detected earlier, with a median
MUAC at admission 1.6mm higher in caregiverled
areas than in CHW-led areas. These findings collectively
support the caregiver’s ability to monitor anthropometric
status between facility visits, which would be important for
shifting surveillance for SAM from facilities to the house-
hold level and thereby reduce the burden on the health
systems while promoting early identification of compli-
cations. Retaining these skills over time and even after
programme discharge can be crucial, considering 6-37%
children with SAM can have a relapse within 6 months of
programme recovery.%_27

While our results support the effectiveness of training
on caregiver knowledge and confidence and the poten-
tial for scalability of a short, small-group education
session, we note that training and support for athome
clinical surveillance should be adapted to the specific
context. Training materials should be tailored to the
disease burden and risk factors for complications and
mortality of the setting, as well as care seeking behaviours
and educational background of caregivers. In our study
setting, diarrhoea and pneumonia were leading causes of
hospitalisation and death among children with SAM" and
clinical danger signs for these morbidities were included
in our training. Although we saw retention of knowl-
edge and confidence for clinical and anthropometric
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surveillance during treatment and even up to 3months
post-discharge compared with pretraining, we also
observed some non-significant decline in caregiver
knowledge and confidence at programme discharge
and 3months post-discharge. Programmes may consider
repeating the training or providing abbreviated refreshers
to encourage sustained knowledge retention. Given the
high risk of complications and relapse among children
with SAM, training initially provided once at enrolment
could be reinforced throughout and after treatment to
promote longer term benefits.* *°

Our study has several strengths and limitations. Inter-
pretation of our study findings is strengthened by the
large, randomised controlled study design and low loss
to follow-up. A crossover study design was also employed
to improve power with a smaller number of clusters and
reduced confounding due to between-cluster variability as
each cluster delivered both interventions.”® Time period
effects were accounted for in the statistical analysis to
consider seasonal or secular trends that could have influ-
enced the intervention effect. Several limitations should
be recognised as well.*® Generalisability may be limited,
and study findings should be contextualised with consid-
eration for the specific study setting, which has been
characterised by low literacy levels, low care-seeking prac-
tices and the presence of clinical complications at enrol-
ment."” The study design did not include direct athome
observation of clinical and anthropometric surveillance,
and low levels of literacy among participants complicated
participant recording of at-home practice; we therefore
do not have information on at-home practice to support
our interpretation of findings on caregiver knowledge
and confidence. Further, we are unable to disentangle
the effect of training from the reduced frequency of
follow-up on caregiver knowledge and confidence. It is
possible that the less frequent, monthly follow-up among
caregivers who received training alone empowered them
to assume greater responsibility for and confidence
with athome clinical and anthropometric surveillance,
but our findings more broadly relate to the combined
effect of caregiver training with a reduced schedule of
follow-up. Finally, it is important to note that the parent
trial found the monthly schedule of follow-up with care-
giver training to be less effective than the standard weekly
follow-up in terms of nutritional recovery among chil-
dren with SAM."” This suggests that, despite improved
caregiver knowledge and confidence in detecting compli-
cations achieved with a short training, inconsistent prac-
tice of athome clinical and anthropometric surveillance
and delayed care-seeking associated with a reduced or
monthly follow-up schedule may contribute to poorer
outcomes. Future research may consider further assess-
ment of feasibility and acceptability of at-home clinical
and anthropometric surveillance among caregivers to
better understand at-home practice. Future adaptations
of a reduced follow-up schedule for the community-
based management of children with uncomplicated SAM
may need to provide additional support beyond caregiver

training and explore additional strategies to encourage
regular practice of at-home clinical and anthropometric
surveillance presented during training and improved
care-seeking behaviours. Involving key stakeholders
such as fathers in training sessions and integrating addi-
tional home visits by CWH between routine facility-based
follow-ups could be considered, given the success of these
approaches in improving care-seeking for common child-
hood illnesses in other LMIC settings.” 50

In conclusion, our trial showed that a short, one-time
training significantly improved caregivers’ knowledge
and confidence in athome clinical and anthropometric
surveillance, and these gains were sustained up to
3months post-discharge. These findings provide valuable
insights into scalable interventions that can be used to
support caregivers’ ability to recognise complications
between health facility visits, a lynchpin to patient-
centred task-shifting models for the community-based
management of SAM. Given the variations in disease
epidemiology, sociodemographic factors, care-seeking
behaviours and health system capacity, future adapta-
tions of caregiver training models should be tailored to
local contexts and populations.

Author affiliations

'Department of Global Health and Population, Harvard T H Chan School of Public
Health, Boston, Massachusetts, USA

“Maternal and Child Health Division, International Centre for Diarrhoeal Disease
Research Bangladesh, Dhaka, Bangladesh

*Biology, University of Florida, Gainesville, Florida, USA

“Epicentre Niger, Niamey, Niger

S0perations, Médecins Sans Frontiéres Operational Centre Amsterdam, Amsterdam,
The Netherlands

SUNICEF West and Central Regional Office, Dakar, Senegal

"Epicentre, Paris, France

8Department of Nutrition, Harvard T H Chan School of Public Health, Boston,
Massachusetts, USA

Contributors Study conceptualisation (Sl and RFG); funding acquisition (Sl);
project administration (FB, PA, MH, SN, CS-E); data curation (MH, FB and IS); data
analysis (MH); drafted the manuscript (NBA and SI). All authors reviewed and
contributed to the finalisation of the manuscript. SI had access to the data and
accepts responsibility for the accuracy of the data analysis and the decision to
submit the manuscript for publication. Sl is responsible for the overall content as
guarantor.

Funding This study was funded by The Children’s Investment Fund Foundation
(R-1609-01634), which provided support to Epicentre. The funders had no
involvement in data collection, analysis, preparation of the manuscript or the
decision to publish.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval The study protocol was reviewed and approved by the ethical
review committees of Harvard T H Chan School of Public Health (IRB17-0221) and
the Sokoto State Ministry of Health (SKHREC/023/017). An independent data and
safety monitoring board reviewed progress of the study and adverse events. Study
staff obtained written informed consent from all parents before enrolment in any
study activity and emphasised their voluntary participation and ability to withdraw
from the study at any time. Participants gave informed consent to participate in the
study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Ali NB, et al. BMJ Glob Health 2025;10:6018559. doi:10.1136/bmjgh-2024-018559

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1senb Aq GZ0z 418qWanoN €T uo wod fwg yby/:sdny woly papeojumoq "Sz0z 18goid0 9 U0 6558T0-7202-YBIWa/9eTT 0T Se paysiignd 1s1y yjjesH [eqo|D NG



BMJ Global Health 8

Data availability statement Data are available upon reasonable request. The
deidentified data set used in this research is available upon request, in accordance
with Epicentre’s data sharing policy and the General Data Protection Regulation
(EU) 2016/679. For more information, please visit: https://epicentre.msf.org/index.
php/en/ongoing-projects/study-data-access-request.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Nazia Binte Ali http://orcid.org/0000-0001-5010-9563
Sheila Isanaka http://orcid.org/0000-0002-4503-2861

REFERENCES

1 World Health Organization. Community-based management of
severe acute malnutrition: a joint statement by the World Health
Organization, the World Food Programme, the United Nations
System Standing Committee on nutrition and the United Nations
Children’s Fund: World Health Organization. 2007.

2 Collins S, Dent N, Binns P, et al. Management of severe acute
malnutrition in children. The Lancet 2006;368:1992-2000.

3 Collins S, Sadler K. Outpatient care for severely malnourished
children in emergency relief programmes: a retrospective cohort
study. Lancet 2002;360:1824-30.

4 Rogers E, Myatt M, Woodhead S, et al. Coverage of community-
based management of severe acute malnutrition programmes in
twenty-one countries, 2012-2013. PLoS One 2015;10:e0128666.

5 United Nations Children’s Fund (UNICEF). Child food poverty.
Nutrition deprivation in early childhood. Data tables. Child nutrition
report. New York UNICEF; 2024.

6 Puett C, Guerrero S. Barriers to access for severe acute malnutrition
treatment services in Pakistan and Ethiopia: a comparative
qualitative analysis. Public Health Nutr 2015;18:1873-82.

7 El Arifeen S, Christou A, Reichenbach L, et al. Community-based
approaches and partnerships: innovations in health-service delivery
in Bangladesh. Lancet 2013;382:2012-26.

8 Barnett ML, Lau AS, Miranda J. Lay Health Worker Involvement in
Evidence-Based Treatment Delivery: A Conceptual Model to Address
Disparities in Care. Annu Rev Clin Psychol 2018;14:185-208.

9 Perry HB, Zulliger R, Rogers MM. Community health workers in low-,
middle-, and high-income countries: an overview of their history,
recent evolution, and current effectiveness. Annu Rev Public Health
2014;35:399-421.

10 Alvarez Moran JL, Alé GBF, Charle P, et al. The effectiveness
of treatment for Severe Acute Malnutrition (SAM) delivered by
community health workers compared to a traditional facility based
model. BMC Health Serv Res 2018;18:207.

11 World Health Organization. Task shifting. Global recommendations
and guidelines. 2008.1-88.

12 Guerrero S, Myatt M, Collins S. Determinants of coverage in
community-based therapeutic care programmes: towards a joint
quantitative and qualitative analysis. Disasters 2010;34:571-85.

13 Blackwell N, Myatt M, Allafort-Duverger T, et al. Mothers Understand
And Can do it (MUAC): a comparison of mothers and community
health workers determining mid-upper arm circumference in
108 children aged from 6 months to 5 years. Arch Public Health
2015;73:26.

14 Bliss J, Lelijveld N, Briend A, et al. Use of Mid-Upper Arm
Circumference by Novel Community Platforms to Detect, Diagnose,
and Treat Severe Acute Malnutrition in Children: A Systematic
Review. Glob Health Sci Pract 2018;6:552-64.

15 Hitchings MDT, Berthé F, Aruna P, et al. Effectiveness of a monthly
schedule of follow-up for the treatment of uncomplicated severe
acute malnutrition in Sokoto, Nigeria: A cluster randomized
crossover trial. PLoS Med 2022;19:e1003923.

16 UNESCO Institute for Statistics (UIS). Literacy rate, adult female (%
of females ages 15 and above). Nigeria World Bank; 2024. Available:
https://data.worldbank.org/indicator/SE.ADT.LITR.FE.ZS?locations=
NG

17 Food and Agriculture Organization of the United Nations (FAO).
Prevalence of severe food insecurity in the population. Nigeria World
Bank; 2024. Available: https://data.worldbank.org/indicator/SN.ITK.
SVFI.ZS?locations=NG

18 Isanaka S, Berthé F, Nackers F, et al. Feasibility of engaging
caregivers in at-home surveillance of children with uncomplicated
severe acute malnutrition. Matern Child Nutr 2020;16:e12876.

19 LiF, Forbes AB, Turner EL, et al. Power and sample size
requirements for GEE analyses of cluster randomized crossover
trials. Stat Med 2019;38:636-49.

20 Morgan KE, Forbes AB, Keogh RH, et al. Choosing appropriate
analysis methods for cluster randomised cross-over trials with a
binary outcome. Stat Med 2017;36:318-33.

21 Ekwochi U, Ndu IK, Nduagubam OC, et al. Evaluation of the impact
of maternal training on knowledge of danger signs in sick newborns
and health seeking behaviors among mothers in Enugu, South-East
Nigeria: A pre-and-post interventional study. Ann Clin Biomed Res
2022;3.

22 Fatungase KO, Amoran OE, Alausa KO. The effect of health
education intervention on the home management of malaria among
the caregivers of children aged under 5 years in Ogun State, Nigeria.
Eur J Med Res 2012;17:11:1-10:.

23 Shaikh S, Memon S, Ahmed |, et al. Impact of an IEC (Information,
Education and Communication) intervention on key family practices
of mothers related to child health in Jamshoro, Sindh. Pak J Med Sci
2014;30:611-8.

24 Alé FGB, Phelan KPQ, Issa H, et al. Mothers screening for
malnutrition by mid-upper arm circumference is non-inferior to
community health workers: results from a large-scale pragmatic trial
in rural Niger. Arch Public Health 2016;74:38.

25 Bliznashka L, Grantz KH, Botton J, et al. Burden and risk factors
for relapse following successful treatment of uncomplicated severe
acute malnutrition in young children: Secondary analysis from a
randomised trial in Niger. Matern Child Nutr 2022;18:e13400.

26 Teshale EB, Nigatu YD, Delbiso TD. Relapse of severe acute
malnutrition among children discharged from outpatient
therapeutic program in western Ethiopia. BMC Pediatr
2023;23:441.

27 Stobaugh HC, Mayberry A, McGrath M, et al. Relapse after severe
acute malnutrition: A systematic literature review and secondary
data analysis. Matern Child Nutr 2019;15:e12702.

28 Caille A, Billot L, Kasza J. Practical and methodological challenges
when conducting a cluster randomized trial: Examples and
recommendations. J Epidemiol Popul Health 2024;72:202199.

29 Lassi ZS, Middleton PF, Bhutta ZA, et al. Strategies for improving
health care seeking for maternal and newborn illnesses in low- and
middle-income countries: a systematic review and meta-analysis.
Glob Health Action 2016;9:31408.

30 Tokhi M, Comrie-Thomson L, Davis J, et al. Involving men to
improve maternal and newborn health: A systematic review of the
effectiveness of interventions. PLoS One 2018;13:e0191620.

10

Ali NB, et al. BMJ Glob Health 2025;10:6018559. doi:10.1136/bmjgh-2024-018559

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1senb Aq GZ0z 418qWanoN €T uo wod fwg yby/:sdny woly papeojumoq "Sz0z 18goid0 9 U0 6558T0-7202-YBIWa/9eTT 0T Se paysiignd 1s1y yjjesH [eqo|D NG


https://epicentre.msf.org/index.php/en/ongoing-projects/study-data-access-request
https://epicentre.msf.org/index.php/en/ongoing-projects/study-data-access-request
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-5010-9563
http://orcid.org/0000-0002-4503-2861
http://dx.doi.org/10.1016/S0140-6736(06)69443-9
http://dx.doi.org/10.1016/S0140-6736(02)11770-3
http://dx.doi.org/10.1371/journal.pone.0128666
http://dx.doi.org/10.1017/S1368980014002444
http://dx.doi.org/10.1016/S0140-6736(13)62149-2
http://dx.doi.org/10.1146/annurev-clinpsy-050817-084825
http://dx.doi.org/10.1146/annurev-publhealth-032013-182354
http://dx.doi.org/10.1186/s12913-018-2987-z
http://dx.doi.org/10.1111/j.1467-7717.2009.01144.x
http://dx.doi.org/10.1186/s13690-015-0074-z
http://dx.doi.org/10.9745/GHSP-D-18-00105
http://dx.doi.org/10.1371/journal.pmed.1003923
https://data.worldbank.org/indicator/SE.ADT.LITR.FE.ZS?locations=NG
https://data.worldbank.org/indicator/SE.ADT.LITR.FE.ZS?locations=NG
https://data.worldbank.org/indicator/SN.ITK.SVFI.ZS?locations=NG
https://data.worldbank.org/indicator/SN.ITK.SVFI.ZS?locations=NG
http://dx.doi.org/10.1111/mcn.12876
http://dx.doi.org/10.1002/sim.7995
http://dx.doi.org/10.1002/sim.7137
http://dx.doi.org/10.4081/acbr.2022.237
http://dx.doi.org/10.1186/2047-783X-17-11
http://dx.doi.org/10.12669/pjms.303.4798
http://dx.doi.org/10.1186/s13690-016-0149-5
http://dx.doi.org/10.1111/mcn.13400
http://dx.doi.org/10.1186/s12887-023-04269-7
http://dx.doi.org/10.1111/mcn.12702
http://dx.doi.org/10.1016/j.jeph.2024.202199
http://dx.doi.org/10.3402/gha.v9.31408
http://dx.doi.org/10.1371/journal.pone.0191620

	Effect of caregiver training on knowledge and confidence of at-­home clinical and anthropometric surveillance of children with uncomplicated severe acute malnutrition: analysis of a cross-­over cluster randomised trial in Sokoto, Nigeria
	Abstract
	Introduction﻿﻿﻿﻿
	Methods
	Study setting
	Study design
	Study population
	Intervention
	Outcomes
	Statistical analysis

	Results
	﻿﻿Participants’﻿﻿ characteristics
	Difference in caregiver knowledge and confidence in at-home clinical and anthropometric surveillance over time in the monthly follow-up group
	Difference in caregiver knowledge and confidence in at-home clinical and anthropometric surveillance over time between groups
	Accuracy of MUAC measurement and classification by caregivers in the monthly follow-up group

	Discussion
	References


