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Abstract: The simplified, combined protocol admits children with a mid-upper-arm circumference
(MUAC) of <125 mm or edema to malnutrition treatment with ready-to-use therapeutic food (RUTF)
prescribing 2 daily RUTF sachets to children with MUAC <115 mm or edema and 1 daily sachet to
those with MUAC >115 mm but <125 mm. This treatment has previously been shown to result in
non-inferior programmatic outcomes compared to standard treatment. We aimed at observing its
effectiveness in a routine setting at scale, including via delivery by community health workers
(CHW). A total of 27 601 children were admitted to the simplified, combined treatment. Treatment
resulted in 96% overall recovery with a mean LOS of 40 days and a mean RUTF consumption of 63
sachets per child treated. Among children admitted with MUAC <115 mm or edema 94% recovered
with a mean LOS of 55 days and consuming an average of 97 RUTF sachets. Recovery in all sub-
groups studied exceeded 90%.Treatment by CHWs resulted in similar (96%) recovery as treatment
by formal health care workers (96%). The simplified, combined protocol results in high recovery
and low RUTF consumption per child treated, and can safely be adopted by CHWs to provide treat-
ment in the community-level.

Keywords: acute malnutrition; combined protocol; community-based management of acute malnu-
trition; effectiveness; Mali; mid-upper-arm circumference; moderate acute malnutrition; ready-to-
use therapeutic food; treatment; severe acute malnutrition; simplified protocol; wasting

1. Introduction

Acute malnutrition is a condition currently diagnosed among children 6-59 months
of age with a low mid-upper arm circumference (MUAC), a low weight-for-height z-score
(WHZ) and/or the presence of bilateral pitting edema [1]. While the combined global esti-
mate for the prevalence when applying the three criteria is lacking, in 2020 45 million
children were estimated to be acutely malnourished by WHZ alone at any time [2].

Treatment of acute malnutrition is currently separated into different programs ac-
cording to the severity of the condition; severe acute malnutrition (SAM) is treated in out-
patient therapeutic feeding programs and moderate acute malnutrition (MAM) is treated
in supplementary feeding programs [3]. These programs run parallel to each other, and
often treat patients on different days, sometimes at different sites. Each program uses its
own nutritional treatment product with its own supply chain. Yet, the condition itself can
be seen as a continuum from moderate to severe [4-6].

The two nutritional products used to treat SAM and MAM have a very similar nutri-
tional content with primarily the source of the protein differing [7,8]. The dosage and the

© 2022 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202209.0102.v1
http://creativecommons.org/licenses/by/4.0/

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 September 2022 doi:10.20944/preprints202209.0102.v1

purpose of the two nutritional products is however very different. Ready-to-use thera-
peutic food (RUTF) is designed to cover all the nutritional needs of a child recovering from
SAM and is prescribed according to the weight of the child. Ready-to-use supplementary
food (RUSF) is used as a nutritional supplement to normal food with 1 sachet prescribed
daily per child with MAM regardless of weight.

The large and complex RUTF dosing used in treating SAM has been questioned and
several trials have shown that reducing and simplifying the dosage does not adversely
impact the efficacy of treatment [4-6,9]. It also appears that caregivers complement the
child’s diet with family foods regardless of the RUTF dose given [10]. Three clinical trials
indicate that a gradual reduction from a high dose towards a lower dose of nutritional
product during the therapeutic path can be clinically non-inferior and cost-effective
[4,6,9,11].

Recent research has also explored the possibility of simplifying admission protocols
for acute malnutrition, by relying on MUAC and edema only instead of requiring WHZ
measurements [4-6]. The simplification of admissions criteria is based on research show-
ing that raising the MUAC cut-off identifies children at highest risk of mortality [12,13].
This can both save health workers time spent in measuring weight and height, and limit
errors in z-score readings. Treatment by low-literate community health workers (CHWs)
would also become easier with fewer steps and space for errors [14,15]. Enabling CHWs
to deliver treatment has been proposed as a solution to increase treatment coverage [16]
which currently stands at <20% globally [17]. Treatment delivery by CHW reduces the
distance from treatment sites [18] which has been identified as one of the main barriers to
access treatment [19,20]. Well trained and supervised CHWs have been shown capable of
delivering good quality malnutrition treatment in Mali [16] and treatment delivery by
CHWs is now part of the Malian national protocol [21].

Another barrier frequently identified as preventing families from seeking treatment
is unawareness of malnutrition [19]. To help caregivers identify malnutrition, it has been
proposed to train them in the use of and equip them with a MUAC tape [22]. Following
evidence showing caregivers can be trained to correctly use the MUAC tape and search
for edema [23-26], several countries have adopted the Family MUAC approach as part of
the national policy [22]. Considering that only MUAC and edema are used to screen chil-
dren in the community [27], having a single tool used both for screening and admitting
children into treatment could simplify things both for the caregivers and the health care
providers. Caregivers screening children based on MUAC measure would easily make
the link between MUAC reading and treatment eligibility.

The ComPAS trial previously showed non-inferiority of a protocol where children
were admitted to malnutrition treatment based on their MUAC measure and treated with
2 daily sachets of RUTF for those with MUAC <115 mm and 1 daily sachet of RUTF for
those with MUAC 2115 <125 mm [4,28-31]. However, the study left several questions un-
answered including on the effectiveness of this protocol in a routine setting and among
some potentially more vulnerable sub-groups. Additionally, there is interest in looking at
effectiveness when treatment is provided by CHWs and when families are trained in
screening with MUAC.

To build further evidence on the effectiveness of a simplified, combined malnutrition
treatment protocol in a routine setting, we piloted it in rural Mali. The aim was to observe
the characteristics of children admitted to treatment based on a MUAC <125 mm and/or
edema and their response to treatment. We also aimed to describe the admission charac-
teristics by screener (caregiver versus CHW versus formal health worker) and treatment
results by treatment site (health facility versus community health site). In addition, we
assess the treatment response of several potentially more vulnerable sub-populations such
as those presenting SAM by both MUAC and WHZ, those treated as MAM but with
WHZ<-3 and those with concurrent wasting and stunting.
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2. Materials and Methods
2.1. Study design

This was an observational cohort study describing the response to simplified, com-
bined treatment among children 6-59 months with MUAC <125 mm and/or edema indi-
cating acute malnutrition.

2.2. Study setting and population

The study was set in the Nara district in the southwest of Mali implemented through-
out the 35 health areas of the district. The region is predominantly arid land [32] and the
population is subsisting on small scale farming and herding [33]. The region is less af-
fected by insecurity and conflict compared to the North and Center regions. Food security
in the region has been relatively stable since 2018 [34-39]. However, access to health care
remains an issue with 29% of the population in the district living over 15km away from
basic services [40]. In the region, only 48% of children 12-24 months of age have been fully
vaccinated [41] and malaria prevalence is 22% among children under 5 years of age [41].
Acute malnutrition prevalence as measured by a WHZ <-2 was estimated at 7.6% in 2019
[42] and 6.4% in 2020 [43]. The International Rescue Committee (IRC) has been present in
the area since 2015 supporting the nutrition activities including strengthening the com-
munity screening activities and health care workers skills in managing acutely malnour-
ished children.

2.3. Treatment and measures taken

The simplified treatment protocol was based on the protocol studied in the ComPAS
trial [28] and included 1) admitting children based on their MUAC measure (<125 mm) or
presence of bilateral edema, 2) treating children with MUAC <115 mm and/or edema with
2 daily sachets of RUTF and children with a MUAC between 115 mm and 124mm with 1
daily sachet of RUTF, 3) transitioning children admitted with MUAC <115 mm or edema
to receiving 1 sachet per day after 2 weeks with a MUAC >115 mm and absence of edema,
and 4) discharging children after 2 consecutive measures of MUAC 2125 mm and absence
of edema since 2 weeks. All children were followed up weekly at the treatment site.
MUAC and weight measurements were taken at each visit while height measurement was
taken monthly and only at the health facility level.

In addition to the nutritional treatment, children admitted with a MUAC <115 mm
or edema received a 7 day course of antibiotics (50-100mg of Amoxicillin/kg/d) at admis-
sion, as per the international and national protocols for the management of SAM
[21,27,44]. All children over 12 months of age and admitted to treatment received de-
worming (200-400 mg of Albendazole or 500mg of Mebendazole) at the 1st follow-up visit
as per the national protocols [21,45]. Malaria, diarrhea and acute respiratory infections
were treated according to national IMCI guidelines [46] upon detection at any point dur-
ing treatment. A discharge ration of 7 RUTF sachets was given to children upon recovery.

2.4. Implementation

All head nurses and nutrition focal points from the 35 functional health centers were
trained (3 days of theory and 2 days of practice) in the simplified, combined protocol ad-
ministration in addition to the district management team. Admissions to the simplified
treatment started in December 2018. Also, a total of 38 CHWs were gradually trained to
add malnutrition treatment according to the simplified protocol to their other integrated
community case management (ICCM) activities. Training of CHWs included 3 days of
theory and 2 months of practical internship at health facility upon malnutrition treatment
days before starting treatment at the community level. Five CHWs started providing treat-
ment in 2019 and 33 more in 2020. Finally, women of reproductive age in the district were
trained on measuring the MUAC of their children. Initial trainings were done through
community health volunteers (CHVs) in 2018 and a new wave of trainings was then rolled
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out in 2020 by IRC trainers together with CHVs. Throughout the pilots, UNICEF ensured
the continued supply of the RUTF and no stock outs were reported.

2.5. Outcomes

The main outcome was the percentage of children recovered. Secondary outcomes
included default, referral, non-response and death. Additionally, we present the mean
length of stay, mean consumption of RUTF, mean MUAC gain velocity, and mean weight
gain velocity.

2.6. Definitions

Recovery was defined as a MUAC 2125 mm and no edema for 2 consecutive visits.
Non-response was defined as not having attained recovery by 16 weeks of treatment. Re-
covery, defaulting, non-response and death percent was calculated over these four exit
categories as per the community-based management of acute malnutrition (CMAM) re-
porting guidance [47]. Inpatient transfers stayed in the program until attaining one of the
4 discharge criteria. Inpatient transfers include children referred for inpatient care due to
medical complications, weight loss or negative appetite during treatment. Any patient out
of the treatment system for more than 2 weeks was considered a defaulter.

Length of stay was calculated as the days from admission to discharge with discharge
being the last visit the child was cared for at the health facility. Weight gain velocity was
calculated as the discharge weight — admission weight in grams divided by the admission
weight in kilos and divided by the length of stay in days. MUAC gain velocity was calcu-
lated as the discharge MUAC — admission MUAC in mm divided by the length of stay in
weeks

Initial screening of children was done either by a “health worker”, “CHW/V” or
“Caregiver”. Screening by health worker meant that the caregiver did not report that their
child had been screened at the community but only once seeking health services at the
health center level. Screened by CHW/V meant that the child had either been screened
through campaigns or other active case finding in the community. Screened by caregiver
meant that the caregiver had been trained in malnutrition screening with MUAC tape and
search of edema and had themselves detected malnutrition and brought the child to care.

2.7. Data collection

Individual treatment data were collected electronically for all children admitted to
care with the help of the CommCare application and based on data noted on patient reg-
istries and individual patient cards at treatment sites. This data included the weekly an-
thropometrics of all admitted children and their respective discharge status. Morbidity
data was not recorded. The currently analysed data includes all data from children admit-
ted to treatment before the 1st of January 2022.

2.8. Data analysis

Baseline characteristics and treatment outcomes of the study population are summa-
rized as percent (n) or mean +SD. All analyses were performed using STATA 15
(StataCorp, USA). A complete checkup of data was performed prior to analysis to check
for duplicates, outliers and missing data and initial records were traced back if needed. A
data quality review was also conducted looking at plausibility of data in terms of MUAC
distributions and changes during treatment.

2.9. Ethics

The pilot study was approved by the national ethics committees of Mali (decision
number 22/2018/CE-INRSP) as well as the IRC ethics committee (protocol number: H
1.00.025). All data used in the analyses is based on routine data collected by ministry of
health staff upon treatment. No individual consent was used as data collection was based
on routine data collected by health workers. Communities were sensitized on the changes
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to the treatment protocol including changes in admission criteria and RUTF dosing, dis-
charge criteria from treatment, delivery of treatment by CHWs and trainings for caregiv-
ers to screen children using MUAC and edema.

3. Results

A total of 27 601 children were admitted to the simplified, combined treatment pro-
gram (Table 1) between December 2018 and December 2021. Around 35% of children were
admitted with MUAC <115mm or edema with only 0.1% with edema. The mean age of
the children at admission was 15.1 months and the mean MUAC at admission was 108.2
mm for the children admitted with a MUAC <115 mm or edema and 119.4 mm for children
admitted with a MUAC between 115 and 124 mm. Among children admitted with a
MUAC <115 mm or edema, 65.6% also had a WHZ<-3. Among children admitted with a
MUAC between 115 and 124 mm, 31.0% had a WHZ <-3 at admission and 73.4% had a
WHZ <-2 at admission.

Table 1. Baseline characteristics of children admitted to treatment according to simplified, combined
protocol.

Admission MUAC and edema status

N not MUAC<125mm  MUAC <115 mm
Characteristic MUAC 115 to <125 mm
missing or edema or edema

Total, %, (N) 27 601 100% (27 601) 34.7% (9 582) 65.3% (18 019)
Boys, % (n) 27 601 46.2% (12 744) 44.9% (4 301) 46.9% (8 443)
Age in months, mean +5D 27 601 15.1£7.6 14.1+7.1 15.7£7.9
Age group, % (n)

<24 months 27 601 78.9% (21 784) 81.7% (7 825) 77.5% (13 959)

24 months and up 27 601 21.1% (5 817) 18.3% (1 757) 22.5% (4 060)
MUAC (mm), mean +SD 27 601 115.5 +6.7 108.2 +6.1 119.4 £2.5
Weight (kg), mean +SD 27 601 6.7 +1.3 6.0+1.1 71+1.2
Height/Length (cm), mean +SD 22223 71.0 £6.6 69.1 £6.6 722164
WHZ, mean +SD 22156 -29+1.3 -3.4+1.3 -25+1.2
WAZ, mean +SD 27573 -3.3+1.2 -3.9+1.1 -29+1.0
HAZ, mean +SD 22223 -2.3+1.8 -2.7+1.8 -2.0+1.8
WHZ category, % (n)

WHZ <-3 22156 43.5% (9 629) 65.6% (5 241) 31.0% (4 388)

WHZ >-3 & <-2 22156 33.5% (7 412) 23.6% (1 884) 39.0% (5 528)

WHZ >-2 22156 22.6% (5 007) 10.4% (832) 29.5% (4 175)
Presence of edema, % (n) 27 601 0.1% (28) 0.3% (28) 0 (0)

Abbreviations: MUAC, mid-upper-arm circumference; HAZ, height-for-age z-score; WAZ, weight-for-age z-score; WHZ, weight-

for-height z-score

Most children were initially screened as malnourished in the community: 43.2% by
CHWSs or CHVs and 39.7% by the caregiver (Table 2). The majority (80.1%) of children
were treated at the health center level with 19.9% treated at the community health sites.
Admission anthropometry seemed somewhat higher among children screened or treated
at the community level. The mean MUAC was 114.6 mm upon admission among children
screened by health worker compared to 115.4 mm among children screened by the care-
giver and 116.0 mm among children screened by a CHW or CHV. The mean MUAC
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among children treated at the health center level was 115.3 mm compared to 116.6 mm
among children treated at the community health sites. The mean WHZ was -3.0 among
children screened by health worker compared to -2.8 when screened by the CHW, CHV
or caregiver.

Table 2. Baseline characteristics of children admitted to treatment according to screening and treat-
ment site.

Characteristic

Screened by Cared at

Health worker CHW/V Family MUAC Health center Community site

N (%)
Boys, % (n)

Age in months, mean *

SD

MUAC (mm), mean + SD
MUAC category, % (n)

<115 mm

>115 mm

WHZ, mean +SD
WHZ category, % (n)

WHZ < -3

WHZ > -3 & <-2

WHZ > -2

4512 (17.1%) 11420 (432%) 10478 (39.7%) 22105 (80.1%) 5496 (19.9%)
49.3% (2225)  45.6% (5207)  45.6% (4776)  46.3% (10245)  45.5% (2 499)

d0i:10.20944/preprints202209.0102.v1

149 +7.4 15.147.6 152 47.7 149475 162483
114.6 474 116.0 +6.4 115.4 6.7 1153 +6.8 116.6 6.2
39.6% (1787)  31.7% (3616)  36.0% (3773)  36.3%(8029)  27.9% (1 533)
60.4% (2725)  68.3% (7804)  64.0% (6705)  63.7% (14076)  72.1% (3 963)
3.0+1.3 2813 28413 29413
483% (1951)  41.7% (3606)  43.0% (3793)  43.6% (9 406)
32.1% (1298)  34.1% (2952)  332%(2930)  33.6% (7 238)
19.1% (773)  23.7% (2046)  23.2% (2045)  22.3% (4 820)

Abbreviations: CHV, community health volunteer; CHW, community health worker; MUAC, mid-upper-arm circumference;

WHZ, weight-for-height z-score

The overall recovery was 96.4% (Table 3) with 3.1% defaulting and <1% non-re-
sponse. Only 3.1% of children were referred to inpatient care at some point in treatment.
Among children admitted with MUAC <115 mm or edema 93.7% recovered. The mean
length of stay was 39.8 days overall and 55.0 days among children with a MUAC <115 mm
or edema at admission. The overall weight gain velocity was 5.1 g/kg/d and 5.8 g/kg/d
among those with MUAC <115 mm or edema at admission. Children with a MUAC <115
mm and a MUAC between 115 mm and 124 mm at admission consumed on average 97
and 44 sachets of RUTF in the course of their treatment respectively. Most children (84.3%)
did not miss any visits during treatment.
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Table 3. Program outcome indicators for simplified, combined treatment program in Mali.

Admission MUAC and edema status

Outcome MUAC <125 MUAC <115 MUAC 2115 to
mm or edema mm or edema <125 mm

Recovered, % (n) 96.4% (26 596) 93.7% (8 980) 97.8% (17 616)
Defaulted, % (n) 3.1% (845) 4.9% (472) 2.1% (373)
Non-response, % (n) 0.4% (108) 0.9% (91) 0.1% (17)
Died, % (n) 0.2% (48) 0.4% (35) 0.1% (13)
Referred to inpatient care during treatment, % (n) 3.1% (864) 6.9% (664) 1.1% (200)
Length of stay (d), mean +SD

All discharges 39.8+194 55.0 +20.5 31.7 +12.9

Recovered only 39.7 +18.6 55.3 +18.6 31.7 £12.5
MUAC gain velocity (mm/d), mean +SD

All discharges 0.3 +0.1 0.4 +0.1 0.3 +0.1

Recovered only 0.3 +0.1 0.4 +0.1 0.3 +0.1
Weight gain velocity (g/kg/d), mean +SD

All discharges 5.1+3.0 5.8+2.8 4.7 +3.0

Recovered only 51+2.8 5.8 +2.7 4.8+2.8
Number of RUTF sachets consumed, mean +SD

All discharges 62.6 +34.2 97.2+34.9 443 +13.3

Recovered only 62.5+33.1 98.0 £31.8 444 +13.1
Number of missed visits during treatment, % (n)

None 84.3% (23 260) 81.4% (7 797) 85.8% (15 463)

1 missed visit 13.6% (3 757) 15.8% (1 511) 12.5% (2 246)

2.1% (584)

Abbreviations: MUAC, mid-upper-arm circumference; RUTF, ready-to-use therapeutic food.

More than 1 missed visit 2.9% (274) 1.7% (310)

Recovery exceeded 90% in all sub-groups studied (Table 4). Overall 96.2% of children
recovered when treated at the health facility compared to 97.1% cared at the community
level. Supplementary Table 1 presents the median length of stay in treatment by sub-
groups which ranged from 49 days to 63 days for sub-groups of children admitted with a
MUAC <115mm or edema and was 28 days in all sub-groups with MUAC 115-124 mm at
admission.
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Table 4. Recovery from malnutrition in Mali following simplified, combined treatment by sub-

groups.
Recovery % (n)
MUAC MUAC MUAC
Subgroups <125 mm or <115 mm or 115 to <125 mm
edema edema

WHZ category

WHZ <-3 95.2% (9 165) 93.4% (4 895) 97.3% (4 270)

WHZ>-3 97.1% (12167)  94.5% (2 596) 97.9% (9 571)
Age group

<24 months 96.2% (20 956)  93.7% (7 333) 97.6% (13 623)

>24 months 97.0% (5 640) 93.7% (1 647) 98.3% (3 993)
Weight category

<7 kg 95.8% (16 896)  93.6% (7 506) 97.6% (9 390)

>7 kg 97.4% (9 700) 94.4% (1 474) 98.0% (8 226)
MUAC category

<110 mm 90.8% (3 154) 90.8% (3 154)

>110 mm 97.2% (23 442)  95.4% (5 826) 97.8% (17 616)
WAZ category

<3 95.7% (15289)  93.5% (7 182) 97.8% (8 107)

>-3 97.3% (11288)  94.9% (1 779) 97.7% (9 509)

Combined severe wasting and stunting
WHZ <-3 & HAZ <-3
WHZ >-3 & HAZ <-3
WHZ <-3 & HAZ >-3
WHZ >-3 & HAZ >-3
Screened by
Health worker at health facility 96.0% (4 330) 93.3% (1 672)
Community health worker or volunteer  96.7% (10 132)  94.5% (3 569)
Caregiver (Family MUAC) 96.4% (11 007)  93.3% (3 381)
Cared at
Health facility

Community health worker site

94.9% (7 556
96.7% (4 633
96.3% (1 598
97.4% (7 448

93.2% (4 418) 97.5% (3 138)
94.4% (1 554) 97.9% (3 079)

95.4% (475) 96.6% (1 123)
94.5% (1 013) 97.9% (6 435)

= O O

97.8% (2 658)
97.9% (6 563)
97.8% (7 626)

96.2% (21 259)  93.6% (7 532) 97.6% (13 727)
97.1% (5 337) 94.3% (1 448) 98.2% (3 889)
Abbreviations: MUAC, mid-upper-arm circumference; HAZ, height-for-age z-score; WAZ, weight-for-height

z-score; WHZ, weight-for-height z-score

4. Discussion

This study showed that simplified, combined treatment of children with acute mal-
nutrition can be effective in a routine care setting as observed in this rural Sahelian context
where a total of 27 601 children were admitted to the treatment program over a period of
over 3 years. All programmatic indicators exceeded the SPHERE standards [48] in all sub-
groups previously identified as potentially more vulnerable or less responsive to treat-
ment [5,9,28,29] including children with concurrent wasting and stunting, children with
high weight at admission and older children. Treatment provided by CHWs resulted in
similarly high recovery as when treatment was provided at the health facility level. This
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is the first paper to report the use of the simplified, combined protocol delivered outside
health facilities, and results suggest the simplified protocol is easy to implement even by
non-formally trained care providers.

The high recovery and relatively short time to recovery observed in the current study
are in line with observations from other programmatic studies conducted in Mali using
the standard protocol [18,49,49]. In the ComPAS randomized controlled trial (RCT) con-
ducted in Kenya and South Sudan, the simplified, combined protocol was shown to result
in similar recovery and length of stay as the standard protocol [4]. The current findings
strengthen the evidence that program performance is as good when implementing the
simplified, combined protocol including for subgroups that could be expected to respond
less well.

Quality of CHW-led treatment has previously been tested in Mali and shown to re-
sult in high recovery rates [49]. We also observed high recovery among children treated
by CHWSs with the simplified, combined protocol. The fact that no height measurements
are needed simplified the tasks for the CHWs. In the pilot area, the CHW delivery com-
ponent of the program was only scaled up in mid-2020 which explains the low proportion
of admissions (19.9%) to community health sites. When looking at the last 18 months of
the program starting right after the scale up of treatment by CHWs, up to 31% of children
were admitted to treatment at the community health sites. Importantly, recovery among
children admitted to care at community or health facility level was similarly high at 97.1%
compared to 96.2% at the health facility level.

Children admitted to care at the CHW sites seemed to have somewhat better anthro-
pometric status compared to children admitted to care at the formal health center level.
This is in line with what has been reported previously [16,50] and what can be expected,
and indicates that caregivers seek treatment sooner when a treatment site is closer to them.
Enabling CHWs easy adoption of treatment activities by simplifying the protocol is one
of the key advantages of simplified protocols to increase the coverage of treatment.

Defaulting was low in this context. This is an important observation as the simplified,
combined protocol involves a smaller weekly RUTF ration compared to standard protocol
for some children with SAM [28,31]. The smaller RUTF ration could increase defaulting if
the opportunity cost for seeking care supersedes the true and perceived value of the treat-
ment received by the caregiver. This risk was not confirmed in the current context. Non-
recovery has previously been associated with distance from health center [5,51]. In con-
texts with longer distances and potentially higher expenses for travelling and accessing
care, defaulting could still be an issue. In the current pilot, the fact that CHWs were trained
to provide treatment reduced the distance to treatment for 21% of the district catchment
population. Still, 20% of the population remained at >15km from treatment.

Certain sub-groups have been previously identified as potentially responding less
well to treatment [4,5,9,29,52] or generally more at risk of mortality [53,54]. Those include
children with SAM by both criteria [4,5], children with severely low WHZ or MUAC [52],
children with concurrent wasting and stunting [29,53,54], girls [5,55] and young children
[5,9,52,56]. We show that all of these groups responded well to the simplified protocol in
a routine setting, as shown by the program indicators for these subgroups that exceeded
the SPHERE standards. In this setting, the simplified, combined protocol resulted in good
recovery of all children.

The amount of RUTF consumed per child treated was 97 sachets for children admit-
ted with MUAC <115 mm or edema. Unpublished programmatic data from the same con-
text just a year earlier reported a mean consumption of 128 sachets of RUTF per child
treated for SAM. In general, programs plan for approximately 150 sachets or 1 full carton
of RUTF per child treated for SAM [57]. The ComPAS trial observed that the consumption
of RUTF was decreased by 30-35% with the simplified protocol among children admitted
with a MUAC <115 mm compared to standard protocol [4]. Even with the use of the higher
cost RUTF instead of RUSF to treat children with MUAC between 115-124 mm, the overall
program cost per child of the combined protocol was 12% lower than for standard care
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[4]. This study confirms the potential for cost savings when using the simplified, combined
protocol.

A previous study in Niger had observed that children screened as malnourished by
caregivers came to treatment earlier than when detected by CHWs [23]. This was also ob-
served in the current study where the average MUAC at admission among children
screened via Family MUAC (116.0 mm) seemed slightly higher than when screened by
CHWs (115.4 mm) or at the health facility (114.6 mm). The mean MUAC at admission
(115.5 mm) is in general lower compared to previous studies admitting children with
MUAC <125 mm: 117 mm in the ComPAS trial in Kenya and South Sudan [4], 118.7 mm
in the Optima study in Burkina Faso [5] and 121 mm in Sierra Leone [6].

Around 40% of children were reported to have been initially detected malnourished
by a caregiver while 43% were detected by CHW/V and 17% at the health facility. There
is no reference or standard for the proportion of children that could be expected to be
detected via the Family MUAC approach in contexts where this approach is being imple-
mented. We could observe that the proportion fluctuated monthly throughout the three
years of implementation from 20% to 70% depending on recent screening and sensitiza-
tion activities.

In general, this pilot observed a higher recovery, higher weight gain velocity and
lower length of stay than the ComPAS RCT conducted in Kenya and South Sudan [4]. This
may be explained by the differences in the study contexts. The ComPAS RCT experienced
low adherence to treatment in both study arms due to accessibility issues in both Kenya
and South Sudan, a 6-month long nurses’ strike in Kenya and inability of caregivers in
Kenya to take time off to bring their child to treatment visits [4]. In contrast, the current
study was conducted in a rather stable rural context with high adherence to treatment as
observed through a very low proportion of children (<16%) ever skipping a visit. Treat-
ment adherence has been shown to be a key predictor of time to recovery with one skipped
visit associated with 3 weeks longer treatment time [58].

The main strength of this study is the high number of children (n=27 601) included
in the analysis. This enabled the investigation of several otherwise very small sub-groups
and their response to treatment. All potentially vulnerable sub-groups previously identi-
fied responded well to the simplified treatment. Finally, we also include data from chil-
dren admitted to treatment in the community health sites. This enabled us to observe the
performance of the simplified treatment when provided by CHWs that gave similar out-
comes as when delivered by formally trained health care workers.

The main limitation of the current study is the absence of a comparator group. The
lack of comparator group is by design, as the aim of this study was to document the use
the simplified, combined protocol in a routine setting. The initial ComPAS trial tested the
effectiveness of the currently studied protocol in an RCT and concluded that recovery was
non-inferior in the simplified treatment group compared to standard treatment [4]. An-
other limitation is that we relied on data collected by routine health care workers. How-
ever, we had a robust supervision in place and thoroughly checked and cleaned the data
before analysis thus ensuring our confidence in the data collected.

5. Conclusions

This study aimed to observe the program performance of simplified, combined treat-
ment when delivered by a routine health system. In conclusion, the results show that the
simplified, combined protocol can result in high recovery and low RUTF consumption per
child. Simplified, combined treatment can also be effectively delivered through CHWs.

Supplementary Materials: Table S1: Median length of stay in treatment (in days) until discharge
recovered following simplified, combined treatment by sub-groups.
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