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Abstract
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Background: The World Health Organization (WHO) recommends the community-based
Outpatient Therapeutic Program (OTP) as a standard treatment protocol for the management
of uncomplicated Severe Acute Malnutrition (SAM) at the community level. OTP has been
scaled up and integrated into the existing grassroots level government health systems in several
developing countries. The aim of this thesis was to assess the implementation and outcome of
a scaled-up and integrated OTP service provided at community level.

Methods:One qualitative study and three quantitative studies were conducted in southern
Ethiopia. Children admitted to 94 integrated OTPs, their caregivers and health extension workers
providing primary health care services in the nearby health posts were included in this study.
The quantitative studies were based on data generated from observation of a cohort of 1,048
children admitted to the integrated OTPs.

Result: On admission 78.8% of the children had SAM. The majority of these children
60.2% exited the program neither achieving program recovery criteria nor being transferred
to inpatient care. Fourteen weeks after admission to OTP, 34.6% were severely malnourished
and 34.4% were moderately malnourished, thus 69.0% were still acutely malnourished. Ready-
to-use Therapeutic Foods (RUTFs) provided for SAM children were commonly shared with
other children in the household and sold as a commodity for the collective benefit of the family
thus admitted children received only a portion of the provided amount. Further, the program
suffered a severe shortage of RUTFs, where only 46.6% of admitted children were given
the recommended amount of RUTFs by providers on admission and only 34.9% of these had
uninterrupted provision during the follow-up.

Conclusion: The integrated OTPs we studied provide a constrained service and the use
of RUTFs by families is not as intended by the program. The majority of admitted children
remained acutely malnourished after participating in the program for the recommended duration.
For integrated OTPs to be effective in chronically food-insecure contexts, interventions that also
address the economic and food needs of the entire household are essential. This may require a
shift to view SAM as a symptom of broader problems affecting a family rather than as a disease
of an individual child. In addition, further research is needed to understand the health system
context regarding RUTFs and medication supply and service utilization of integrated OTPs.
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Introduction

Severe Acute Malnutrition

Globally, more than 29 million children under the age of 5 years, an estimat-
ed 5 percent, suffer from severe acute malnutrition (SAM) [1, 2]. SAM is
associated with a mortality risk nine times higher than that of a non-
malnourished child, and among children with moderate acute malnutrition
(MAM) the risk of dying is more than two-fold of that of the reference group
[3]. Children with SAM have compromised immunity because of complex
physiologic and metabolic changes resulting from inadequate nutrients in
their body [4, 5]. Their immunity becomes weaker as the insult continues [5-
7], thus, children with SAM develop various complications such as sepsis,
hypoglycemia, hypothermia, dehydration and anemia and face risk of death
[8]. SAM is defined as having a mid-upper arm circumference (MUAC) of
<115mm or weight-for-height z-score (WHZ) <-3 of the reference median,
or the presence of bilateral pitting edema [9]. WHZ has been used for the
diagnosis of SAM since 1999 [8] and, along with the development of com-
munity-based management of SAM, the use of MUAC was introduced [10,
11]. Previously, the MUAC cut-off for defining SAM was <110mm, but this
has since been raised to <115mm. However, the former definition is still
applied in some settings [12, 13].

Community-based Outpatient Therapeutic Program

Prior to the 2007 WHO recommendation [10], the accepted approach for the
management of SAM was restricted to health facilities or therapeutic feeding
centers mainly because of a lack of appropriate therapeutic food and limited
number of health professionals [8]. In areas where SAM is common, this
treatment standard was unable to cope with a large number of cases because
of its high opportunistic cost to caregivers and resource intensiveness for the
health system. Moreover, the milk-based F75 and F100 diet commonly used
for the rehabilitation of SAM children are strictly designed for use in health
facilities because of their liability for bacterial growth and contamination
[10, 11, 14]. Community-based OTPs is an approach that evolved from the
need to address large numbers of SAM cases during nutrition and food
emergencies [15, 16]. The introduction of Ready-to-Use Therapeutic Foods
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(RUTFs) made the shift from facility-based to community-based manage-
ment of children with SAM possible. RUTFs are less likely to be spoiled by
bacteria, have a long shelf life and do not need cooking [10, 17, 18]. RUTFs
are conveniently packed and can be used safely at community level [17],
however, beneficiaries’ perception of RUTFs might influence the way it
would be used.

Mostly, OTPs are part of the routine health care services provided at Pri-
mary Health Care (PHC) units and treatment for children diagnosed with
SAM is provided by Community Health Workers (CHWs) on an outpatient
basis. The CHWs screen under-five children at the PHC units as well as in
their diverse outreach programs such as vaccination outreach, growth moni-
toring, and community health promotion days. Children diagnosed with
SAM are admitted to OTP and their caregivers are given RUTFs and antibi-
otics, which they should use to treat their children at home [17, 19]. Care-
givers return to PHC units for refills of RUTFs rations and to assess chil-
dren’s health and nutritional status weekly or fortnightly, depending on the
PHC unit’s schedule [18, 20, 21].

In addition, to enable the involvement of CHWs who have limited medi-
cal training, simplified protocols for admission and discharge of SAM were
developed [8]. Mid-Upper Arm Circumference (MUAC) has been intro-
duced as an independent and single admission criterion for non-edematous
SAM [10]. It has a number of advantages over WHZ, such as ease of meas-
urement [16, 22, 23], less measurement errors [22] and less financial cost
[16]. MUAC is also believed to detect malnourished under-five children who
are at risk of dying better than the WHZ [16, 23, 24]. The discharge criterion
used for children who are admitted based on MUAC is 15% weight gain of
their admission weight [22, 25], which needs monitoring of only the child’s
weight. Researchers argue that monitoring weight does not greatly differ
from monitoring WHZ because height changes slowly, and if there is a
change in WHZ during treatment, it is mainly from a change in weight [25].

Scale-up and integration of Community-based
Outpatient Therapeutic Program to the government-
funded public health system

In a humanitarian emergency context, which is characterized by a high, sud-
den and short-term increase in acute malnutrition [26], small-scale OTPs
with high levels of external input of resources have performed well in
achieving high coverage levels and recovery rates, low case fatality rates and
reduced opportunity costs for families [15, 20, 27]. Based on experiences
from these programs, the World Health Organization (WHO) endorsed OTP
as a treatment model for SAM, supporting its scale-up and integration with
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other initiatives at primary health care (PHC) level to reduce child mortality
due to SAM [19]. Currently, OTP is integrated into PHC units in an increas-
ing number of countries, predominantly in Sub-Saharan Africa and South
Asia [28]. However, there is increased awareness that the effect of nutrition-
al interventions vary depending on the context in which they are implement-
ed [29, 30], thus, program implementation can be vary in the in the context
of integration and scaling up of OTP.

Rationale of this thesis

In 2007, a joint statement by the WHO, WFP and UNICEF recommended
community-based management of SAM. The aim was to increase coverage
and reduce child morbidity and mortality related to SAM [10]. OTPs, im-
plemented during nutritional emergencies where the implementers are local
and have the support of international non-governmental organizations able to
access substantial external support and other associated nutritional interven-
tions, achieve high coverage levels and recovery rates, and low case fatality
rates [14, 15, 20, 27]. Since the endorsement of community-based manage-
ment of SAM, the program has been scaled up and integrated with existing
government health services in many sub-Saharan African countries, includ-
ing Ethiopia [19]. The integration and scaling up of OTP entails lower case-
loads over longer time periods, with more reliance on the resources of exist-
ing health systems and less external input compared to emergency interven-
tions [31]. Thus, documenting the implementation process and outcomes of
integrated OTP is of paramount importance in contributing to a reduction in
child morbidity and mortality.

Conceptual framework

The conceptual framework for this thesis is entitled ‘program theory’ and is
based on the concept designed by Rossi and colleagues [32]. The first part of
the theory is known as “program process theory” and describes whether ser-
vice delivery is consistent with program design and whether service utiliza-
tion by the target population is in line with the intention of the program’s
service provision. The second part of this program theory is known as “out-
come/impact theory”, which describes causal links between a program’s
services and outcomes (Figure 1). This theory is helpful for understanding
linkages between program activities and the intended outcomes and the ra-
tionale for why the program does what it does.
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Figure 1. Program theory of process pathways by Rossi et al. [32]

The program theory of process pathways helps to understand integrated
OTPs’ capability to provide SAM management services which are compati-
ble with national and international guidelines as well as the needs of severely
malnourished children in the context we studied. The structure of OTPs
includes a number of activities organized into critical stages to be carried out
by the service providers and caregivers of severely malnourished children
[21]. In integrated OTP service organization, CHWs provide RUTFs, medi-
cations and counselling to the caregivers, based on program assumption in
which caregivers are expected to utilize program resources and information
in a way that leads to the rehabilitation and recovery of SAM children. How-
ever, the way caregivers utilize the OTP service might be different from
program expectations because of their household context. Further, caregiv-
er’s perceptions of the services provision by Health Extension Workers
(HEWs), the outcome of the program might be different from what is ex-
pected.
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Aim of the thesis

The overall aim of this thesis was to analyze the implementation of scaled-
up and integrated OTP services provided by HEWs at community level and
determine the outcome of SAM management.

Specific objectives

1. Explore perceptions of usage and unintended consequences of provi-
sion of RUTF for management of severe acute child malnutrition
(Paper 1)

2. Analyze predicted implications of using percentage weight gain as
single discharge criterion in management of acute malnutrition (Pa-
per II)

3. Determine program outcome of integrated OTPs and acute malnutri-
tion beyond participating in the program (Paper III)

4. Investigate challenges in implementation of critical steps in integrat-
ed OTPs and caregiver’s perception of service provision and RUTF
usage (Paper IV)
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Methods

Study setting

Ethiopia has the second largest population in Africa with an estimated popu-
lation of 99.3 million in 2015, of which 13.5 million were children under the
age of five [33]. The country has 11 regions divided in to 68 zones [34] and
almost 85% of the Ethiopian population lives in rural areas. The majority of
the farmers are smallholders, of which 55% cultivate land less than a hectare
in area [35]. Despite the recent average economic growth of 11%, Ethiopia
remains one of the poorest countries in the world, with high numbers of its
population suffering from various forms of malnutrition [36, 37]. Most of its
population receives less than the minimum level of dietary energy require-
ment compared to other sub-Saharan African countries [38]. According to
the World Food Program, the number of people in need of food assistance in
Ethiopia was 4.6 million in 2008, a figure that increased to 6.2 million in
2009 [39]. Currently, in 2015/16, the country is experiencing its worst
drought in over 30 years [40]. The Government of Ethiopia recently com-
pleted the first phase of a national growth and transformation strategy that
addressed both the economic and social sectors [41]. Along with significant
economic growth, the country achieved the millennium development goal
for child mortality and improved in a number of other aspects of health de-
velopment goals [34, 42]. Although there has been a steady decline in the
prevalence of malnutrition among under-five children in the last decade, it
still remains unacceptably high; in 2000, 2005 and 2011, incidence of stunt-
ing was 58%, 55% and 44% respectively, wasting was found to be 12%,
12% and 10% respectively, and the percentage of under-five children who
were underweight was recorded at 41%, 33% and 29% respectively.

Studies included in this thesis were conducted in the Wolaita zone of the
Southern Nations Nationalities and Peoples Region (SNNPR). The total
population of the zone is estimated to be 1,762,682, where 274,978 residents
are children under five years of age. The region is made up of 12 administra-
tive rural districts (woreda) and 3 town administrative districts. The zone has
3 hospitals, 70 health centers and 380 health posts [43]. The area is known
for having high population density, rapid population growth, undeveloped
farming, shortage of farming land and few income opportunities [44]. Food
insecurity, poverty and the number of households depending on seasonal
food assistance has been increasing since the mid-1980s [45]. Malnutrition is
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widespread in the zone, even when food-related emergencies are absent. Out
of twelve rural districts, four adjacent districts that host more than 50% of
acutely malnourished children in the zone [46] were included in this study.

Figure 2. Study areas in Southern Ethiopia

OTPs were implemented in the zone we studied by NGOs until 2004 and
then the program was scaled up and integrated into the existing government
health care system [47, 48]. Currently, treatment for uncomplicated SAM
cases should be available in all health posts (lowest level of primary health
care system) in the zone. HEWs manage SAM cases with the help of com-
munity volunteers in the identification and follow-up of children with SAM
[49]. HEWs are women community health workers who are trained for 10
months through the national Health Extension Program (HEP) and provide
basic curative and preventive health services to rural communities for which
they are given a salary [50-52].

The studies included in this thesis were part of a bigger research project;
“Effectiveness of community based management of severe acute malnutri-
tion: Importance of maternal care and health system context” (COMSAM).
This project includes a qualitative study which was conducted at the begin-
ning of the project to generate concepts and statements that were used as a
basis for developing instruments in subsequent quantitative studies (observa-
tional cohort and cross-sectional survey). The main research design of
COMSAM was a quantitative design that included a community-based sur-
vey and an observational cohort study.

A total of 3,833 randomly selected households were included in the sur-
vey, and 1,125 children admitted to OTPs in 94 health posts were followed
for 14 weeks from admission in the longitudinal observational study. Enrol-
ment, data collection and follow-up were concurrently carried out from July
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to December 2011. This thesis is based on the initial qualitative study and
the qualitative observational cohort studies.

Study design, data collection, and analysis

The first study had a qualitative design which was conducted to inform
forthcoming quantitative studies and to explore perceptions of RUTFs usage
the in community. The remaining three studies were quantitative. In the sec-
ond study we used data on the nutritional status and weight of children on
admission to OTP. The third and fourth studies used data gathered from the
follow-up of children from admission to 14 weeks later. The study design,
participants, data collection and main analysis are summarized in Table 1.

Table 1. Study design, participants, data collection and main analysis

Study
design Paper  Participants Data collection Main analysis
46 caregivers of FGD with caregivers
admitted children
56 community
volunteers FGD with community volunteers Qualitative
Qualitative . . . . content
Study I 9 HEWs Individual interview with HEWs analysis

Data on admission was simulat-

Hypothetical  1I 631 children ed to generate 10%, 15% and
quantitative 20% gain of admission weight
study
Interview with caregivers and
anthropometric measurement of ~ Descriptive
11 1,048 children children on admission, 4", 8™ statistics
and 14" weeks of admission
Observational
cohort study
1,048 children Interview with caregivers and
v 1,021 caregivers anthropometric measurement of
of admitted chil- children on admission, 4th, 8th
dren and 14th weeks of admission
175 HEWs Interview with HEWs
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Qualitative design

A qualitative study design was used to explore perceptions of caregivers and
CHW regarding how RUTFs was used. The concepts and components of
Bronfenbrenner’s socio-ecological model [53] formed the basis for the de-
velopment of guidelines for data collection for the COMSAM project.

Data collection and participants

Focus group discussions (FGD) were conducted with caregivers of children
admitted to OTPs (n=46), community volunteers (n=57) and semi-structured
individual interviews with HEWs (#=9) [54]. Semi-structured guidelines
were constructed for collecting data in FGD and interviews. The topic areas
in the guidelines were causes of malnutrition, care of SAM children, use of
RUTFs and challenges related to OTP. All FGDs and interviews were audio-
recorded with the permission of the participants. Data also included field
notes from observations that were made by the principal investigator
throughout the collection of both qualitative and quantitative data. All re-
cordings of FGD and individual interviews as well as field notes were tran-
scribed into the local language and then translated into English to allow the
involvement of other co-researchers in the analysis.

Data analysis

A qualitative content analysis method was used to identify both the manifest
and latent content of the text [54]. This was initiated with repeated readings
of the transcripts to gain a comprehensive understanding of the content. This
was followed by an inductive analysis process, where meaning units were
identified and summarized to shorter condensed meaning units. The con-
densed meaning units were shortened into codes, and sub-categories and
categories were developed based on similarities and differences in content.
Alternative interpretations of the meaning of the data were discussed among
the co-authors until agreement on the most probable interpretation was
reached.

Quantitative design

An observational cohort study design was adopted to focus on children ad-
mitted to OTPs at 94 health posts in the selected districts, their caregivers
and HEWs who provide the OTP service. Children admitted to the program
who were ages between 6 and 59 months were eligible for the study. How-
ever, those for whom the research team could not collect data within 7 days
of admission and those whose households were not found upon three home
visits were excluded. The children were followed at their first, fourth, eighth
and fourteenth weeks of admission to OTP. Enrolment, data collection and
follow-up were simultaneously carried out from July to December 2011.
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Data collection and participants

A weekly visit to the health posts was made to identify children admitted to
the OTPs from the health post’s registration books from July to December
2011. Household visits were then made to collect anthropometric data from
admitted children within 7 days of admission and their caregivers were in-
terviewed. Socio-demographic information on the households, caregivers
and children, such as age, marital status, education and occupation, were
collected.

Anthropometry

The weight of the children was measured to the nearest 0.1 kg using the
UNICEF electronic scale. MUAC was taken using the WHO-recommended
MUAC tape and procedure [55, 56]. Interviewers were trained in anthropo-
metric measurement techniques and standardization of their measurements
was completed. Twenty-three female nurses collected data and were trained
in anthropometric measurement techniques, including repeated standardisa-
tion sessions to ensure the accuracy and precision of measurements accord-
ing to established guidelines [57].

The presence of malnutrition was defined by the use of MUAC measure-
ment or the presence of edema, according to the WHO and national recom-
mendations [10, 57]. Children diagnosed with edema on admission were
categorised into two groups based on severity: mild/moderate edema and
severe edema. Children without edema were categorised into three groups:
1) most severely wasted (MUAC<110mm); 2) less severely wasted (MUAC
110-114mm); and 3) not severely wasted (MUAC>115mm). Nutritional
status at discharge and 14 weeks after admission was categorized into three
groups as defined by the WHO [58]. The program definition of recovery
from SAM was defined according to the national guidelines: a gain of 15%
of weight at admission for non-edematous children, and the resolution of
edema for children with edema [57, 59].

Data analysis

Paper 11

The final analysis included 631 of 1,048 children. Weight at admission was
used to simulate 10%, 15% and 20% weight gain to examine to what extent
the application of different percentage weight gain as discharge criterion
would lead to nutritional recovery in children admitted to OTP. The Stata
statistical software package, version 12.1 (StataCorp 2011), was used in
analyzing the dataset. Descriptive statistics were then used to determine the
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effects of the different percentages of weight gain on nutritional status in the
four respective admission MUAC groups.

Papers 11l & IV

A total of 1,048 children and their subsets were included in the analysis.
Proportions of children with acute malnutrition and the 95% confidence in-
tervals were computed. Program outcome was computed for children with
SAM on admission. For the fourth paper, critical key steps of OTP imple-
mentation (Diagnosis, RUTFs provision, follow up and exit from OTP) were
measured to assess service provision. Data on caregivers’ perceptions of
service provision, such as attending scheduled health post visits and HEW’s
interaction, were assessed and data on HEWs’ views of resource availability
and use of RUTFs by caregivers were collected using four-scale questions
which were dichotomized during analysis. Data were entered into Epi-Info
(Version 6.0), cleaned and exported to SPSS for Windows (Version 20. 0)
for analysis.

Ethical consideration

The research protocol was approved by the ethical review board at Addis
Continental Institute of Public Health (ACIPH), Addis Ababa, and by the
regional ethical review board in Uppsala, Sweden. Permission to conduct the
studies was obtained from the Regional Health Bureau of South Ethiopia
(SNNPR) and the district health bureaus of the four study districts. The pur-
pose and procedures of data collection, confidentiality and voluntary partici-
pation was explained to caregivers of children admitted to OTP and HEWs.
Because most of the caregivers were not able to read and write, their in-
formed consent was tape-recorded for documentation after ensuring their
understanding and agreement. All interviews and anthropometric measure-
ments were conducted in privacy during home visits and HEWs were inter-
viewed in their respective health posts.

23



Results

A total of 1,659 children were registered at the OTPs in the 94 health posts,
of which 1,125 were included in the follow-up. Children who were not in-
cluded in the follow-up were not assessed for eligibility (n=19), assessed but
ineligible (n = 160) and data could not be collected within 7 days of admis-
sion (n= 355). Further 77 children were excluded because of missing infor-
mation for key variables (age, sex, MUAC and edema status at admission),
thus 1,048 children and their subsets were included in the analysis (Figure
3).

24



Children admitted to the
programme (7= 1,659)

Not assessed for eligibility

v

e Late registration on programme
record (n=19)

v

Assessed for study
eligibility (7= 1,640) Incligible (7= 160)

¢ Reported age =59 months (n=116)
& Readmission (n = 34)

¢ Transferred to inpatient care (n = 6)
¢ Other (n=4)

e ————

A J

Eligible for study (n = 1,480)

Excluded: Not assessed within 7 days of
admission (n = 355)
® Health post closed (n= 182)
* Data collectors failed to visit (n = 135)
s Child not found (7= 38)

e B ~ |

A 4
Assessed within 7 days of
admission (n = 1,125)

Excluded:

e eeeceeeceeee—p| Information on key variables missing
(n=177)

A 4

Analysed for nutritional

status on admission
(n=1,048)

Figure 3. Flow of children admitted to the Outpatient Therapeutic Program

General characteristics of study participants

The majority of children were under 24 months of age 62.3% (653/1,048)
and the female-to-male ratio was 1.3. All the caregivers in the studies in-
cluded in this thesis are women, mostly biological mothers, married, and, on
average, they were 30.6 years old. Children admitted to the OTPs and their
caregivers mostly lived in houses with thatched roofs and walls of wood and
mud or grass 74.7% (761/1,019), had an open-pit latrine 75.5% (769/1,019)
and collected water from a public tap or a protected well or spring 77.0%
(783/1,017). At the time of the study, 42.4% (433/1,021) of the households
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had more than one child under-five years of age (Table 2). Service providers
at the OTPs we studied were female HEWs, on average 24.7 years old, and
married 69.9 % (122/175). The highest level of education completed for the
majority (64.1%) was 12" grade. The majority 73.4% (128/175) was perma-
nent residents of their work area and almost half of the HEWs 51.8%
(91/175) lived within a 30-minute walking distance from the health post in
which they worked.
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Table 2. Characteristics of the children admitted to outpatient therapeutic program

and their caregivers

Child characteristics (1 = 1048) n/n %
Sex
Boys 458/1,048 437
Girls 590/1,048 356.3
Age (in Months)
6-11 months 366/1,048 349
12-23 months 287/1,048 274
24-35 months 126/1,048 12.0
36-47 months 162/1,048 155
48-59 months 107/1,048 102
Caregiver characteristics (n = 1021)
Relationship to child
Biological mother 903/1,019 886
Marital status
Married §93/992 90.0
Age (in vears)
15-19 15/1,006 1.5
20-29 409/1,006 40.7
30-39 480/1,006 477
>=40 117/1,006 116
Current occupation
No job 130/1,020 147
Farmer 542/1,020 53.1
Petty trade 328/1,020 322
Educational status
Never attended school 34/1,020 33
In but did not complete primary school 708/1,020 69.4
Completed primary/secondary school 278/1,020 273
Household characteristics (n=1021)
Sanitation
Pit latrine with slab 271,019 26
Open pit 769/1,019 755
Open space (Bush/farm land, other) 223/1,019 219
Source of drinking water
Protected source ( public tap/protected 783/1,017 77.0
well/spring)
Unprotected source (spring/wall/other) 234/1,017 230
House construction
corrugated iron roof with wood and mud 258/1,019 253
wall

Thatch roof with wood and mud/grass wall 761/1,019 747
Number of under five children

One 588/1,021 576

More than one 433/1,021 424
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Service delivery at the health posts (Papers II, IIT & IV)

Diagnosis and classification of severe acute malnutrition (Papers
I & 1V)

In the OTPs we studied, 78.8% (826/1,048) of admitted children had SAM,
thus, 21.2% (222/1,048) were not severely malnourished. On the other hand,
7.3% (77/1,048) of these children had severe edema, thus some children
affected by complications associated with SAM were also admitted to the
program instead of being referred to inpatient care (Figure 4). All diagnostic
criteria for identifying and classifying SAM (measuring MUAC, assessing
edema status, co-morbidities and appetite for RUTFs) were assessed for
64.7% (660/1,020) of the admitted children. The proportion of non-SAM
children was significantly higher among those who had not been undergone
a complete assessment on admission when compared to those who were
assessed for all diagnostic criteria (64.9%, (144/222) versus 34.7% (77/222);
p<0.001).

Severe edema \ .‘
T7/1,048 (7.3%)
o 77215 (35.8%)
| - J
215/1,048 .
‘29_5:%' Mild/moderate
/ edema SAM
138/1,048 (13.2%) Targeted by program
__138/215 (64.2%) y SAM 6641 DAB (63.4%)
| Mutritional status 826/1,048 (78.8%) 664/826 (80.4%)
at admission MUAC <110mm
| N=1,048
449/1,048 (63.4%) J
L 445/833 [53.9%] /
el ' MUAC110-114mm |
| -114mm
833/1,048 ) SAM
(79.5%) 162/1,048 (15.5%) J Mot targeted by program
162/833 [19.4%) 162/1,048 (15.5%)
162/826 (19.6%)
MUAC2115 mm No SAM
222/1,048 (21.2%) 222/1,048 (21.2%)

\ 222/833 (26.7%] J

Figure 4. Children’s nutritional status on admission to integrated outpatient thera-
peutic programs (SAM = severe acute malnutrition, MUAC = mid-upper arm cir-
cumference).
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RUTFs and antibiotics provision (Paper V)

One-third of the HEWs (32.9%, 55/167) mentioned lack of RUTFs as a ma-
jor problem in managing children in their OTPs. On admission to the OTPs,
only 46.6% (481/1,032) of the children were given the recommended
amount of RUTFs. Almost two-thirds (68.5%, 632/922) of the caregivers
reported receiving RUTFs in all scheduled health post visits. However, only
49.4% (469/949) were given the recommended amount, thus, 34.9%
(316/905) had received the recommended amount of RUTFs on admission
and during follow-up. Only 19.3% (196/1,015) of the children were given
antibiotics on admission, and 62.9% (100/159) of the HEWs reported that
they never had antibiotics at their health posts for children admitted to OTP.
During our data collection we observed that almost all the district health
offices (n=4) we studied suffered a severe shortage of transportation means
to deliver the RUTFs and other supplies to the health post. We observed that
many health posts lacked RUTFs despite them being available at their re-
spective district health office stores. District health offices were often seen
seeking assistance for the transportation of supplies from any possible
source, including our research team. We were involved several times in
transporting RUTFs and other resources from district health offices to the
health posts during our stay in the field.

Follow-up during OTP participation and exit from the program
(Paper IV)

Length of stay in OTP, check-up of nutritional status during follow-up visits
and home visits by service providers were examined to describe follow-up of
children during their stay in the OTPs. For the majority (71.4%, 690/966) of
the children, length of admission was within the maximum national recom-
mendation (8 weeks). The mean duration of admission to the OTPs was 7.1
weeks (95% CI: 6.9, 7.3) for children with SAM on admission. Children
with SAM on admission who achieved program recovery criteria at dis-
charge had a slightly longer stay in OTP than those who had not achieved
the recovery criteria (7.0 weeks vs. 6.7 weeks). However, the difference was
not statistically significant. Among children with SAM on admission, those
with most severe wasting (MUAC <110mm) had the longest mean stay in
OTP (7.4 weeks, SD: 2.7) and their mean stay in OTP significantly varied
with severity of SAM on admission. During follow-up visits to the health
posts, most of the admitted children had their weight (98.1%, 934/952) and
edema status 83.7% (789/942) checked. However, only 33.2% (308/927) of
admitted children had home visits by HEWs or a community volunteer.
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Of the 826 children with SAM on admission, information on program
outcome and nutritional status within seven days of discharge was available
for 571 children, of whom 17 were dead. Of the remaining 554 children,
only 220/553 (39.8%) left the program either achieving program recovery
criteria (n=216) or were transferred to inpatient care (n=4). The remaining
334 neither achieved program recovery nor were transferred to inpatient care
(Figure5).
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Implication of use of percentage weight gain as discharge criteria
for non-edematous children (Paper I1)

Children from 6 to 59 months of age admitted to the OTPs with non-
edematous SAM (n=631) were included in the analysis of the implication of
the use of 15% gain of admission weight as discharge criteria. After simula-
tion of 15% gain of admission weight, wasting would have decreased to
7.8% (38/485) (moderate) and 1.3% (6/485) (severe) in children with
MUAC <115mm on admission. Children who remained severely malnour-
ished after simulation of 15% weight gain were those with the lowest WHZ-
score (less than -4) on admission and those who remained moderately mal-
nourished after the simulation had a WHZ-score of between -4.4 and -3.6 on
admission. When simulated with 20% of weight gain, no more children
would have had severe wasting and moderate wasting would have decreased
further to 2.7% (13/485) (Table 3).

32



Table 3. Nutritional status of children at admission and after theoretical percentages
of weight gain, grouped according to admission MUAC.

Table 3 Nutritional status of children at admission and after theoretical percentages of weight gain. grouped

according to admission MUAC.

Group by MUAC Status on admission Status after simulated weight gain

N (38) = 631 (100) 1048 1584 209

MUAC-MAM 115.124mm

n/N (%) =146/631 (23.1)

MUAC mean (553 CI) 117.6 (117.2-118.0)

HAZ mean (5% CI) -29(-3.1--26)

WAZ mwean (9535 CI) -3.1(-3.2--29) 23(24--21) -19(:2.1--1.7) 15 (1.7 --14)

WHZ mean (555 CI) -20(-22--19) 05 (-L0--0.7) 04 (-05--0.2) 0.13 (-0.2-0.8)

1N (35,959 C1) 2-2 WHZ 70146 (47.9,39.7-56.1)  134/146 (91.8.87.2-9683) 1397146 (95.2,9L7-987)  143/146(97.9,956-100.2)

/N (36, 95% CI) <-2 WHZ
/N (95 95% C1) -32WHZ>-2
/N (35 95% C1) <3 WHEZ

MUAC-SAM <115mm

nfN (%) =485/631 (76.9)

MUAC mean (553:C1)

HAZ mean (55% CI)

WAZ mean (953 CI)

WHZ mean (959 €1)

/N (3%, 9595 CI) 2-2 WHZ

/N (3, 959 CI) <-2WHZ
oM (35 95%: C1) -3sWHI>.2
n/N (% 95% Cl) <-3 WHZ

MUAC-SAM <110mm

/0 (35) =354/485 (75.0)
MUAC mean (958 CI)

HAZ mean [95% C1)

WAZ mean (55% CI)

WHZ mean (95% C1)

/M (95, 959 CI) =-2 WHEZ
n/M (%, 959 C1) <-2 WHZ
n/M (%%, 959 C1) 3SWHI>2
0/ (%%, 959 C1) <-3 WHZ

MUAC-SAM 110-114mm|
n/MN (%) =131 /485 (27.0)
MUAC mean (95%: CI)

HAZ mean [95% CI)

WAZ mean (555 CI)

WHZ mean (95% CI)

a/M (95, 95% CI) =-2 WHZ
0/ (95 959 C1) <-2 WHEZ
a/M (9% 959 1) -32WHZ>-2
n/M (%5, 959 €1) <3 WHZ

76/146 (521 43.8-60.3)
597146 (404, 324—4835)
17/146 (117, 6.4-15.9)

1054 (104.8-105.9)
-3.6(-3.7--35)
-3.8(-3.9--3.8)

-25(-25 --2.4)
142/485 (29,5, 25.2-33.3)
343/485 (707, 66.7-748)

189/485 (39.0, 34.6-43.3)

154/485 (317, 27.6-35.9)

103.1 (102.5-103.6)

-3.7 (-39 --3.6)

40 (41 --39)

25 (-2.6--24)

93,354 (26.5, 21.7-30.9)
2617554 (737, 69.1-783)
137/554 (387, 33.6-43.8)
124354 (35.0, 30.0-40.0)

111.7 (1114-1109)
-3.2(-3.5--3.0)

34 (-3.6--33)

23 (-24--21

49131 (374, 25.0-45.8)
82/151 (626, 54.2-71.0)
52/131 (397, 31.2-48.2)
30151 (229, 15.6-30.2)

127146 (82,3.7-12.7)
9/146 (6.2, 22-10.1)
3/146 (2.0, 0.2-44)

50 (32--30)
13 (L4 --13)

376/485 (77.5,75.8-513)
109/485 (22.5,187-26.2)
917485 (188 15.3-222)
18/485 (3.7, 2.0-5.4)

33 (34--32)
14(15--13)

269/354 (76.0,715-80.5)
857354 (24,0, 19.5-28.5)
$9/354 (19,5, 15.3-23.8)
16/354 (45, 23-67)

27 (-28--25)
L1 (-13--08)

107/131 (81.7, 75.0-88.4)
24/131 (18,3, 11.6-25.0)
22/131 (16,8, 10.3-23.3)
2/131 (1.5, -0.6-3.7)

7/146 (4.8, 13-83)
$/146 (3.4, 04-54)
2/146 (1.4, -0.5-3:3)

“28(-28--27)
08(-08--07)

4417485 (30.9,884-95.5)
44/485 (9.1, 65-11.5)
38/485 (7.8, 54-10.2)
6/485 (1.5.0.2-22

-29(-3.0--28)
0.9(-1.0--0.8)

312/354 (910, 88.0-94.0)
32/354 (9.0, 6.0-12.0)
277354 (7.6, 4.8-10.4)
$/354 (1.4, 02-26)

“23(-25--21)
0.6 (-0.7 - -0.4)

119/131 (308, 85.8-95.8)
12/131 (3.2, 4.2-14.2)
117131 (84 5.6-13.2)
1/131 (0.8, -0.7-2.3)

3/146 (2.1, -02-43)
3/146 (21,-02-43)
0/146 (0.0)

24 (25--23)
0.3 (0.4 --0.2)

472/485 (97,3, 95.9-988)
13/485 (27, 1.2-41)
13/485 (27, 1.241)
/485 (0.0)

26 (-2.7 - -25)
04 (-0.5--0.3)

342/354 (96,6, 94.7-925)
12/354 (3.4, 1.5-5.3)
12/354 (34, 15-5.3)
07354 (0.0)

19 (-21--18)
0.1 (0.2-0.1)

130/131 (99.2,97.7-100.7)
17151 (08, -07-23)

1/131 (0.8, -0.7-2.3)
07151 (0.0)

€L, confid,

MUAC, mid-upper arm ¢i

height z-zeore; SD. standard deviation.

inverval; WAZ, weight-for-age 2-score; HAZ height-for-age z-score WHZ weight -for-
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Service utilization by caregivers of admitted children
(Papers [ & IV)

Perceptions of usage and unintended consequences of provision
of RUTFs (Paper I)

RUTFs were perceived by the study participants to be useful and were used
for several purposes. Primarily RUTFs were seen as an effective treatment of
SAM.

“I fed this child plumpy nut (RUTFs) for one week and in one week his natu-
ral appearance returned. ... Even small children make fun of him. They say
“He glitters after enjoying plumpy nut.” Caregivers FGD

However, RUTFs were also perceived as quality food to be shared with other
children in the households and, furthermore, as a commodity to be sold
and/or bartered. RUTFs were believed to cure SAM, which was understood
as resulting from lack of food and presence of worms in children’s intestines.
Caregivers of children admitted to OTP explained that RUTFs cured SAM
by expelling worms and building the body.

“It (RUTFs) is like food with butter (way of describing high quality of food)
that builds the body and gives strength.” Community volunteer FGD

The practice of sharing RUTFs with other children in the household in addi-
tion to those admitted to OTP, was spoken of as being common, as was the
HEW’s recommendation to exclusively use it for the intended children. The
children’s caregivers face both cultural and emotional challenges when they
try to avoid sharing. In addition, caregivers perceive that children will be
sick if they crave any food, including RUTFs, and they are not given any.

“A mother may say “Why don’t I feed all the children? They are all my chil-
dren!” The other children also want to eat plumpy nut (RUTFs). It is difficult
(not to share).” Community volunteer FGD

The selling of RUTFs was spoken of as being common by the study partici-
pants. Economic and food needs in poor households and the perception that
the weekly ration was excessive for one child were mentioned as reasons for
selling RUTFs.

“They (other caregivers) sell plumpy nut (RUTFs) and then buy (other FGD
participants list things caregivers buy such as salt, oil, milk, kerosene...) not
to enjoy themselves. ... They sell to fill the holes in their home.” caregiver
FGD
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RUTF were available for sale in the communities observed by the research
team during field-work. They also heard shopkeepers stating that they sell
RUTFs at their shops.

“Anyone can bring RUTFs... We usually get it from the health post women
(HEWSs), mothers or anybody. We buy from them and then sell it for little
profit.” Field-notes after conversation with local shopkeeper

In the subsequent quantitative study (Paper 1V) we found that 26.4%
(245/941) of the caregivers reported that RUTFs were available in shops in
their areas. Both the caregivers (42.9%, 394/918) and HEWs (37.1%,
62/167) reported they heard about RUTFs-selling by other caregivers and
sometimes by HEWs within their communities. However, none of the study
participants said they themselves sold RUTFs.

Caregivers were perceived to attempt to maintain a prolonged supply of
RUTFs, although they were informed that it is contrary to the program’s
recommendations. Caregivers were spoken of as sometimes opposing HEWs
if their children were not admitted to OTP.

“They say ‘Please, take my child into the program. Look at him again. Can’t
my child go into the program...?” If we decide not to get him in (the pro-
gram) they sometimes became upset and started to speak bad things against
us.” Community volunteers FGD

Caregivers were also perceived by the HEWs to seek multiple admissions of
their children in different health posts using invented child identities. Care-
givers from extremely poor households were even perceived to perpetuate
SAM and/or lend their children to other women in order to obtain a share of
RUTFs.

“It is difficult to control them (caregivers) ... they will go to other health
posts or send their sick child to someone in search for plumpy nut.” HEW

The HEWs and community leaders were said to apply control measures of
various degrees in response to the caregivers’ attempts to prolong their ac-
cess to and unintended use of RUTFs. The authoritative measures could in-
clude distribution of the product to the caregivers in ways that made it more
difficult to sell.

“We give (RUTFs) to them (caregivers) after opening it.... We also give
them daily ration (instead of weekly) except for the weekends.” HEW inter-
view

Verbal warning and discontinuation of treatment to the children of caregiv-
ers who were involved in unintended use of RUTFs were also mentioned.
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“We warn her (caregiver) several times and if she continues selling we stop
treating her child...because she is not feeding him (the admitted child) but
sells.” HEW interview

Examples of the public exposure of caregivers accused of having sold
RUTFs, to punish the individual caregiver and to warn others not to engage
in selling RUTFs were described.

“She (caregiver) stands before the general assembly of the sub-district and we
expose what she did (selling plumpy nut). So others learn from the punish-
ment.” Community volunteer FGD

Caregivers’ experiences of service utilization (Paper IV)

Caregivers’ perceptions of service delivery by the HEWs and their experi-
ences of attending scheduled health post visits were examined to describe
service utilization for admitted children. The majority; 70.4% (670/952) of
the caregivers made weekly visits to the health post, while the remaining
29.6% (282/952) should have visited the health post more than once in a
week. Nevertheless, 94.0% (883/939) of the caregivers and all HEWs per-
ceived that attending the scheduled health post visits was not a problem.
Almost all caregivers reported that distance was not a problem for accessing
services at the health post. During scheduled visits to the health posts, care-
givers were counseled and given a RUTFs ration for their children. Most
caregivers perceived that HEWs adequately listened (93.9%, 905/964) and
understood their situation (94.2%, 909/965) and had sufficient time with
them (94.6%, 913/965) during their visits to the health post (Table 4).
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Table 4. Caregivers’ views of community-based outpatient therapeutic program

service provision (n=973)

Missing
Item n (%) n/n (%)
How difficult is it for you to attend the 34 (3.5)
schedule for collection of RUTF? (n=939)
Not difficult 883/939 (94.0)
A little/very difficult 56/939 (6.0)
How often should you visit the health post 21 (2.2)
to collect RUTF if you have a child admit-
ted to OTP (n=952)
More than once in a week 282/952 (29.6)
Once in a week 670/952 (70.4)
To what extent do you think distance to 6 (0.6)
the health post is a problem to adhere to
follow up visits for SAM children?
(n=946)
Not at all/small problem 782/967 (80.9)
Big problem 185/967 (19.1)
Do you think HEW s listen to their prob- 9(0.9)
lems? (n=964)
Yes 905/964 (93.9)
No 59/964 (6.1)
Do you think the HEW spent sufficient 8(0.8)
time with them and their children when
visiting the health post for SAM? (n=965)
Yes 909/965 (94.2)
No 56/965 (5.8)
Do you think the HEWs were able to un- 8(0.8)

derstand their problems/challenges related
to managing their SAM child manage-
ment? (n=965)

Yes
No

913/965 (94.6)
52/965 (5.4)
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Program outcomes, acute malnutrition and fatality
(Paper I1I)

Program outcome was measured for 571 children with SAM on admission
and for whom data was collected within one week of discharge. Only 37.8%
(216/571) of the children achieved recovery criteria (15% weight gain of
admission or resolution of edema at discharge) and 3.2% (18/571) defaulted
from the program. The mean weight gain among all non-edematous SAM
children was only 2.3 g/kg/day [95% CI 2.0- 2.6]. Nutritional status at dis-
charge was analyzed for all admitted children for whom nutritional assess-
ment was done within seven days of discharge (n=673). At discharge, 37.1%
(250/673) were severely malnourished (MUAC <115mm or edema) and
37.7% (254/673) were moderately malnourished (MUAC 110-114mm); thus,
74.9% (504/673) were acutely malnourished. Fourteen weeks after admis-
sion to OTP, 72.1% (669/928) of the children we studied were acutely mal-
nourished; 34.6% (321/928) were severely and 37.5% (348/928) were mod-
erately malnourished (Figure 6).

SAM
826/1,048
78.8%
SAM MAM . MAM
250/673  254/673 1???113 348/928
37.7% 321/92 gty .
NORMAL ~ 34.6%  £of  swetes
169/673 o
MAM 25.1% 27.9%
170/1,048 e :
162%  NORMAL
- 52/1,048
[ 5.0%
On admission (n = 1,048) At discharge (n = 673) 14 weeks later (n = 928)

Figure 6. Nutritional status of children on admission, at discharge and 14 weeks
after admission

The proportion of children who remained acutely malnourished at discharge
as well as at 14 weeks after admission significantly varied with severity of
SAM on admission. The proportion of SAM at discharge was significantly
higher for those who had the most severe wasting (MUAC <I110mm)
(54.9%, 95% CI: 49.0, 60.7) on admission when compared to those who
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were less severely wasted (MUAC 110-114mm) (32.0%, 95% CI: 22.9,
40.8) and children with edema on admission. At 14 weeks after admission,
almost half (51.3%) of the children with the most severe wasting on admis-
sion (MUAC <110mm) were still severely malnourished. The proportion of
SAM 14 weeks later was significantly higher for the most severely wasted
children on admission as compared to children with other levels of and
forms of SAM (51.3%, 95% CI: 46.3, 56.2 vs. 31.3%, 95%CI: 20.8, 43.3 for
children with severe edema, 25.8%, 95% CI: 18.8, 33.9 for children with
mild/moderate edema and 26.0%, 95% CI: 19.5, 33.5 for children with less
severe wasting) (MUAC 110-114mm).

A total of 27 children admitted to OTPs died during the 14-week follow-
up period, thus, the case fatality rate was 2.7% (27/982). All but one of the
27 deaths had SAM on admission and 10 out of all the deaths had occurred
after discharge from the OTP. Children with edema on admission had a sig-
nificantly higher case fatality rate compared to children without edema;
6.2% (95% CI: 3.5, 19.3) versus 1.8% (95% CI: 1.0, 3.0), respectively. Chil-
dren with severe edema on admission had the highest case fatality rate,
12.0% (95% CI: 5.9, 20.3) (Table 5).

Table 5. Case Fatality of children at 14-week follow-up, by nutritional status at
admission to outpatient therapeutic program

Missing data
N .

Nutritional status at admission nin (%) Ca:e Fatalltgf ratIe
N=991 n(%) 95%C
All children (N=982) 9/991(0.9) 27027 18,39
All SAM (n=781) 6/787 (0.8) 26 (3.3) 22,48

Severe edema

(n=175) 0/75 (0.0) 9(12.0) 6.0,20.9

Mild/moderate edema

(n=135) 1/136 (0.7) 4(3.0) 1.0,7.0

MUAC <110 mm

(n=415) 5/420 (1.2) 11(2.6) 14,46

MUAC 110-114 mm

(n=156) 0/156 (1.2) 2(1.3) 02,42
All non-SAM (n=201) 3204(15) 1(0.5) 00,24
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Discussion

Despite adequate duration of admission, the majority of children admitted to
the integrated OTPs were acutely malnourished at discharge from the pro-
gram. Fourteen weeks after admission to OTP, 34.6% were severely mal-
nourished and 34.4% were moderately malnourished, thus 69.0% were
acutely malnourished. There was also a difference in perspective in RUTFs
usage between HEWSs and caregivers of admitted children. RUTFs were
shared with other children in the household and sold as a commodity for the
communal benefit of the family, thus inadequately consumed by the admit-
ted children. Moreover, the provision of RUTFs in the context we studied
resulted in unintended difficulties, both for the caregivers of children and
service providers at community level. We also found that more than half of
the children admitted to integrated OTPs received inadequate RUTFs during
admission and follow-up visits to the health posts. Moreover, 60.3% of SAM
children exited the program neither achieving program recovery criteria nor
being transferred to inpatient care. The majority of the children who failed to
achieve the recovery criteria should have been transferred to inpatient care
for intensive management.

The program theory of process pathways [32] which was presented earlier
in this thesis was used to summarize findings from the four papers. Key as-
pects of program delivery and caregivers’ utilization of the service provided
were linked based on the assumptions of the program theory of pathways.
Program outcome and nutritional rehabilitation of children admitted to the
program depended on the way service was provided and the extent of utiliza-
tion of resources from the program according to the program intentions (Fig-
ure 7).
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Figure 7. Program theory of process pathways and outcome of implementation of
outpatient therapeutic program for management of severe acute malnutrition

Incomplete nutritional rehabilitation

Despite adequate duration of admission to integrated OTPs, the majority
(79.5%) of children with SAM on admission failed to achieve complete nu-
tritional rehabilitation (MUAC <125mm or edema). Moreover, the vast ma-
jority of SAM children who were declared as “recovered” based on the pro-
gram recovery criteria were still acutely malnourished. The mean duration of
admission was 7.1 weeks for children admitted with SAM into the program.
Previous studies showed a linear positive relation between mean duration of
admission to OTPs and nutritional rehabilitation of SAM children [60, 61].
However, this was not the case in our study. The difference might be be-
cause our data were from integrated OTPs which are part of resource-
constrained government health facilities while previous studies were from
NGO programs that have access to external technical and resource support
[60, 61].

The updated WHO guideline for SAM management recommends the use
of MUAC > 125m as a discharge criteria for non-edematous SAM to en-
hance adequate stay in OTPs, and thus increase the probability of recovery
from SAM [58, 61]. Nevertheless, in the context we studied, despite the
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mean stay of 7 weeks, only 20.5% of SAM children achieved normal nutri-
tional status, while 35.5% shifted to moderate acute malnutrition and 44.0%
remained severely malnourished. It may be argued that in integrated OTP,
changing discharge criteria to MUAC without ensuring an adequate supply
of the recommended amount of RUTF might not add much to improving
recovery from SAM, although it does have a number of other advantages
[23, 60, 61]. The fact that 55.3% (316/571) of the children with SAM on
admission failed to achieve program recovery criteria despite the mean stay
in OTP for 7 weeks shows that there might be a number of other constraints
leading to incomplete rehabilitation of SAM children.

The OTPs we studied used percentage weight gain as a single criterion to
discharge non-edematous SAM from the program. However, the use of per-
centage weight gain as discharge criteria paradoxically results in a shorter
stay in the program for the most severely malnourished children, while al-
lowing a longer stay for less severely malnourished children [60]. Contrary
to our expectation, there was no significant difference in duration of admis-
sion among different levels of severity of malnutrition on admission, where
the mean stay in OTP was 6.8 weeks for children with edema, 7.1 weeks for
most severely wasted (MUAC <110mm) and 7.3 weeks for those with less
severe wasting (MUAC 110-114mm) on admission.

Gaps in Service provision of integrated outpatient
therapeutic programs

The integrated OTP we studied did not target all needy children on admis-
sion, they lacked antibiotics, and children were discharged from the program
neither achieving the program recovery criteria nor being transferred to inpa-
tient care. According to the WHO guideline for SAM management, the tar-
get population for integrated OTPs are children aged 6 to 59 months with
uncomplicated SAM (MUAC <115mm and/or grade I or II edema) [58]. The
Ethiopian guideline uses a lower MUAC cut-off <110mm for defining SAM,
thus children with MUAC 110-114mm are not targeted although they are
severely malnourished [21, 58]. In the OTPs we studied, children with a
reported age of >59 months (n=116), non-SAM (n=222), SAM but not tar-
gets of the national program (MUAC 110-114mm) (n=162) and grade III
edema (n=77), that is, 34.8% (577/1659) of the children, were admitted,
although they were not the target population of the program. The difference
in the MUAC cut-off criteria in Ethiopia is motivated by prudent use of
available resources [62, 63], however, it denies treatment to children who
could recover from SAM if their condition was properly managed. We have
shown that in a hypothetical best-case scenario, 90% of children in the
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MUAC 110-114mm group would have recovered from wasting when the
15% weight gain as discharge criteria had been used.

Children with grade III edema are classified as having complicated SAM,
thus, they should not have been admitted to OTPs, but rather, referred to
inpatient care for appropriate management [58, 64]. Children with severe
edema on admission had an increased risk of remaining severely malnour-
ished 14 weeks later and also had a high risk of dying. RUTFs in an OTP is
not suitable for children with severe edema as it contains higher protein and
energy than the recommended F-75 milk-based diet [65]. While inpatient
management would have been appropriate for these children, data on the
performance of inpatient care for the management of severe edema and other
complicated cases of SAM in the study area are not available. Thus, it is not
known whether these complicated SAM cases would have had a different
(better) outcome in inpatient care. The admission of non-SAM and older
children resulted in distributing the limited resources of the program to chil-
dren who are not targeted by the program. However, the majority of the non-
SAM children (n=170) who were moderately malnourished were at risk of
deteriorating to SAM.

Although the national guideline recommends the use of broad spectrum
antibiotics for all children admitted to OTP with a diagnosis of uncomplicat-
ed SAM, only 19.3% of admitted children were given antibiotics [10, 21].
Previously, researchers were skeptical about the use of antibiotic manage-
ment of children with uncomplicated SAM and highlighted the risk of caus-
ing antibiotic resistance that can result from such blanket use [62, 66]. In
contrast, a recent study by Trahan and colleagues that included a large sam-
ple size showed significant improvement in recovery and reduction in mor-
tality rate with the use of antibiotics [67]. The 2013 updated WHO guideline
for the management of SAM recommends the use of antibiotics for the man-
agement of SAM in OTPs [58]. Our finding goes in line with findings from
the studies by Trehan and colleagues [67] where the proportion of children
achieving program recovery criteria was significantly higher for those who
received antibiotics than for those who were treated with RUTFs alone.
Amoxicillin is the most commonly used antibiotic in the management of
uncomplicated SAM in Ethiopia [21].

The OTPs we studied suffered severe shortage of RUTFs, where more
than half of the children admitted to the program never received the recom-
mended amount. Both the caregivers of admitted children and HEWs report-
ed lack of RUTFs as a problem. In Ethiopia, RUTFs are procured by
UNICEF through the Regional Health bureaus, then the logistics are man-
aged as any other health service supply through the existing government
system up to the level of district health offices. We observed that health of-
fices had a severe shortage of transportation means to deliver RUTFs to the
health posts. At times the health posts lack RUTFs, although their respective
district health office had it in their stock. In Bangladesh, RUTFs for the
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management of SAM at community level are supplied by NGOs and were
regularly supplied. But other program supplies that should be provided by
the health system are usually out of stock [68]. Moreover, reviews of various
research findings from a number of community-based health services, in-
cluding OTP, showed that shortage of resources was the main reason for
CHWs’ failure to fulfil their work responsibilities [69, 70].

Almost two-thirds of children who had SAM on admission exited the
program neither achieving program recovery criteria nor being transferred to
inpatient care, that is, discharged to regular home food. We observed that
HEWs were seen discharging children on the basis of a maximum stay (8
weeks) in their OTPs and that discharge from OTPs was perceived as tempo-
rary by caregivers and they expect their children to be back on the program
in a few weeks. Limited availability of inpatient care and a weak referral
network between health posts and higher health institutions are barriers to
the transfer of children who failed to achieve program recommended recov-
ery criteria upon exit from the program [10].

Difficulties in usage of RUTFs in integrated OTPs

In OTPs that are integrated to routine health services, differences in the per-
spective of how RUTFs should be used and the existence of factors favoring
unintended uses may jeopardize the effective use of RUTFs. The program
intention of RUTFs provision is to treat a disease condition (SAM) in an
individual child and it is prescribed in a specific amount for a maximum of 8
weeks [21] . On the other hand, caregivers perceive RUTFs not only as a
treatment but also as a food aid and resource that can be used for common
benefits within their household. Thus, caregivers expect a longer duration of
RUTFs provision. The community we studied has been the recipient of food
aid for decades and uses a similar name for OTPs as well as conventional
food aid programs that provide food items such as wheat flour and oil. Such
a clash in view was explored by Cassidy (1987) who described that pro-
grams focusing on saving individual lives have an “activist” view while the
local community focus on long-term household continuity have an “adaptor”
view [71].

There are number of potential drivers of unintended use of RUTFs in the
context we studied, where shortage of food in the household is not uncom-
mon, for example, the cultural norm favors sharing whatever is available
among household members. Programs focusing on an individual in the
community where the norm is communal are seen to be obviously opposed
by the community they intend to serve during implementation [72] . Thus,
resources from such a program are usually used in unintended ways that
conforms to local norms [73, 74], in line with the community’s adaptive
view described in previous study [71]. For example, the norm of sharing
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RUTFs with other children was so strong in our study that caregivers felt
that it would be discriminatory if RUTFs are not shared with all of their
children. In our study, HEWs demand that caregivers adhere to their recom-
mended usage of RUTFs which means feeding them only to the admitted
children. However, Engle and Nieves (1993) argue that such expectations
might not be reasonable [74]. Rather, programs should work with the com-
munity in solving the root causes of caregivers’ inability to use RUTFs as
recommended.

The OTPs we studied function in an area where there were no other nutri-
tional interventions available, such as the targeted supplementary feeding
program which is common in small scale OTPs that are attached to emer-
gency relief programs. RUTFs were sold for a substantial amount of money
in the local context and improved the purchasing ability of caregivers to buy
food for the whole family’s consumption. In a food-scarce context of ex-
tremely poor households, the weekly ration of RUTFs for a child admitted to
OTP was perceived as excessive. Food resource targeting one individual
from a food-insecure household is usually shared even if it is intended by
nutrition intervention programs to be used only by the targeted individual
[65, 75]. In populations with a similar context to our study population’s
available resources, RUTFs and other nutritional and food interventions are
used by the community for preservation of their precarious livelihood [65,
72, 76]. Although the presence of nutritional intervention has not totally
eliminated the unintended use of RUTFs [65], it might remarkably reduce
the amount of RUTFs that are bartered to address the food and economic
needs of the poor households.

The other potential driver for unintended use of RUTFs stems from the
high economic value attached to RUTFs. RUTFs were seen to have high
economic value not only because of pressing economic need, particularly in
poor communities, but also because of the attributes they have that make
them more marketable than other food aids. The perceived medicinal and
food quality of RUTFs, their long shelf life and convenient packaging make
them attractive to other segments of the population, such as students, track
drivers and daily laborers. RUTFs might be perceived as a “super food”
which might result in them having a higher price and market demand than
the conventional food aid inputs, such as wheat flour and oil.

Risk of conflict and dilemma for the service providers
and beneficiaries

The caregivers’ perspective of how RUTFs should be used is at odds with
those of the program intention thus, it might result in dilemma and conflict
for both the caregivers and HEWs. Communities in poverty and chronic food
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insecurity were seen as striving to maintain their livelihood by using re-
sources from emergency nutrition interventions [75]. A potential source of
conflict between HEWSs and caregivers is when HEWs have to take authori-
tative measures to ensure the proper use of RUTFs. HEWs are part of the
community they serve and have a lot of social, cultural and religious kinship.
Thus, authoritative control measures by HEWs and community leaders
might give rise to a number of other conflicts between HEWs and communi-
ty leaders or/and caregivers. When the HEWSs apply the agreed control
measure of RUTFs usage on caregivers, this might have negative repercus-
sion on the services HEWs are providing to their community.

Almost all the HEWs are from the community they serve, thus, they relate
to the community, not only as CHWSs, but also in having strong socio-
cultural and economic ties. A potential dilemma for the HEWs might be
deciding between embracing the socio-cultural norm and the moral value of
‘helping the needy’ of the community they belong to and applying authorita-
tive control measures which might be offensive at times. We encountered a
service session where a HEW kept providing RUTFs for more than a year
because she knew that the caregiver, who was the grandmother of the admit-
ted child, had nothing to feed the child. Such situations might be understood
in the following quote from a caregiver: “It is almost two years. They
(HEWs) give (RUTFs) continuously... So I feed her (child with SAM)... That
is all I have for her”.

The application of various control measures in the community that views
the program differently from the service provider not only gives rise to con-
flict but is also time consuming and thus leads to over-burdening HEWs.
Researchers suggest a rational limitation of numbers and scopes of tasks of
HEWSs and catchment areas assigned to each health posts [68, 77]. HEWs
have sixteen different ‘packages’ of health services, of which OTP is one
[51]. The majority (88.6%) of HEWs we interviewed often feel over-
whelmed because of the many responsibilities they have to fulfil as HEWs
and 65.3% complained of not having sufficient time to complete all the ac-
tivities expected of them. Health service providers at grass-root level provid-
ing basic health services might be over-worked by the large number of activ-
ities they are unrealistically expected to fulfil [51, 77, 78].

46



Methodological considerations

This thesis has methodological strength in using a mix of qualitative and
quantitative designs. In addition, the studies included in this thesis were
based on an independent research team who collected data and assessed the
children’s nutritional status. The research team was not involved in any as-
pect of program service delivery or other health and nutrition interventions
in the study area.

Qualitative method

Qualitative designs have been used frequently within the field of public
health research, not only as a complement to quantitative studies, but to ena-
ble a deeper understanding of public health issues beyond numbers. We used
qualitative design to generate concepts to be used as basis for developing
instruments in a subsequent quantitative component of the research project
on which this thesis is based. We used the qualitative data to explore the
perceptions of RUTFs usage and the unintended consequences of its provi-
sion from the perspective of caregivers of malnourished children, HEWs and
community leaders. This triangulation of participants ensured richness of the
data and allowed a grasp of the complexities involved. Furthermore, the
study was informed by long-term observations in the field during data col-
lection of the subsequent quantitative study. The multidisciplinary research
team’s composition of insiders and outsiders to the study context contributed
to reflexivity throughout the analytic process. A limitation of this study was
that some of the sensitive issues that arose during the FGDs may have been
more appropriate to explore with individual in-depth interviews.

Quantitative methods

Because the distribution of RUTFs constitutes a strong pulling factor and
health posts providing OTP are evenly distributed throughout the communi-
ty, the overall coverage of SAM cases was probably good and the number of
missed SAM cases was low. In the COMSAM research project’s cross-
sectional survey that included 4,330 randomly selected households with un-
der-five children, 102 children were found to have been affected by SAM
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during the survey, of which only two were not admitted to OTP. All data
collectors were trained in anthropometric measurement techniques and went
through careful training in anthropometric measurements, including stand-
ardization sessions prior to fieldwork and throughout the data collection
period.

However, the studies had various limitations. The accepted delay of one
week after admission and discharge for anthropometric assessment to classi-
fy the nutritional status is a limitation. This potential delay may both con-
tribute to an under- and over-estimation of the children’s actual nutritional
status depending on the utilization of RUTFs and the food security situation
of the household. Another limitation was that we did not observe HEWs
doing the four assessments for diagnosing SAM, thus, the accuracy of the
application of assessment techniques was not evaluated. Hence, the propor-
tion of children with proper diagnosis might not reflect the accuracy of the
diagnostic criteria assessed.
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Conclusion and implications

The integrated OTPs we studied were deficient in achieving an acceptable
recovery rate and other program indicators. Despite having had an adequate
length of stay in OTP, children exit the program without reaching the re-
quired weight gain and acute malnutrition remained prevalent beyond dis-
charge. On the other hand, MUAC >125mm as discharge criteria is recom-
mended to enhance longer participation in the program which is believed to
result in complete recovery from SAM. However, in the context we studied,
the majority of admitted children stayed in the program for 6 to 8 weeks and
the mean stay in OTP was 7.1 weeks, but SAM children remained malnour-
ished at discharge from the program and 14 weeks later. Thus, the shift to
the MUAC-based discharge criteria, even if it results in a longer stay in
OTP, might not add much of the desired improvements.

The utility of RUTFs, the key innovation in SAM management, has not
been as successful in integrated OTPs as it was in small-scale OTPs imple-
mented during emergencies. Differences in views as to how to use RUTFs, a
lack of other nutritional interventions for chronically food-insecure commu-
nities and limitations in logistics and supply resulted in difficulties in the
usage of RUTFs in the context we studied. Interventions that also address the
economic and food needs of the entire household are essential to ensure suc-
cessful treatment of SAM children. In addition, the innovation of therapeutic
foods, that have similar nutritive value but that are less appealing for unin-
tended use, need to be explored.

The nutritional rehabilitation of SAM children was further compromised
by the lack of antibiotics and an inability to refer complicated SAM cases to
inpatient care. However, in this rural part of the region, access to inpatient
and referral networks is not well developed, thus, further study is needed in
this regard.

Moreover, there were a number of potential sources of conflict, such as
caregivers’ striving to maintain prolonged access to RUTFs and the unin-
tended use of RUTFs based on local sharing norms, which challenge the
efforts by HEWs and community leaders to take measures. As potential
clashes between caregivers and HEWs on this issue might affect the effec-
tiveness of other health interventions provided by the HEWs, realistic guide-
lines must be developed that are in line with professional ethics as well as
social norms to protect both the caregivers and the HEWSs, and the program
itself.
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AMAE P9I ATl (G OFme AST htevaalt vhyes LoLom-0t aohd.Ct At
MINFo- DLt AL Tis NoPPE A% LI ALPT (U-ATSD TS LU avhd.Ct
ABT (0% v-33 49191906 ALL T 1407 WH8.DM: 919807 aPPY AT GA::
HALI® @L V9P AL AR M9 0L AN 9% ATt LI Fo AST
NHY aPAdCF NTE%av A.Om- (NS AT AMSE P9°9M1 ATLt W1Lt1% AL
AT9.0M BL.LIN::

NaBavePE vt TSR Ot (9010t DL 1-9°9 +aPAA vhIes Pt
ALTT 0271-99 U3 AS TE PATIDT ADT TIMmT ANEAL P ATTHGA::
OL TEALa> U AST 9°79° PUA NE PTCEIALP $L3 (LFLFO9° NTEAL-av
nom-t ot 37.8% (216/571) NF TCUaP7 1-9°N0 T9119° PNt T
(0. Lk @L TEaP A NINLD WLt 15 (oG AE avgnavCq PAD-1t
AMF AAGPTC) PR (PO PG AL ATERGA:: A N PTEA1L-00%
PrIIP° aPAL.CT NTLAT 210 AST @AT 121 (57.6%) AET AM8BL 9NN ATlt
G2 NZ0F@:: NAMPAL 01271-9°1 +apAAT vhgPs (LFhar et AT aohhi
oL vheo- Nt g A7 (15A 34.6% (321/928) ONAL 34.4% (348/928)
NePNNAT PN AT NAF P18 1040 @L TEOLv NI-F AST @01 2.7%
(27/928) Mg A°F+ @07 ek APT WATS: (OtPC AAE NNOL AMSE 2929
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ATLT P8 104 0L TEC0P AL heHS Pam-rt A0t Pi0cFo ASF
NGHFO7 PO &CA 0PH 1NG-::

T O Fatd ABT AL PHP@mF WILHY £A AATP8YS (NE U-37 AATI119°
PPN ATPLAT PTEALaP T AEARTC LT hhbapnm- PO AM8d, P9°1 ATiT
NF@- Yhges aoavs® RAIAC ATPHFSA:: (HVI® owlt @F TEoav Avh9PS
N0+ QST evhhd NTEAGa> aLP AL 46.6% (481/12032) AET NF T10.0-7
am7 HIE. PUhI°T o SHANFD- ALP7 19.3% (196/905) F LA 8s-Ohbsf
@Yt ATHHPA:: (ITE-0v (S0 LH Ag8eLT (FhFFe TILDT PHE.
vhgg o0 PTTF 34.9% (316/905) ALT F 104:: ML 71-9°9 +aPAAT Yhgoq
W0 NAL AM8L 29PN ATt OAF PINEFD NTCEU-0v $L4D nOM- AETF
avhhd 39.7% (220/554) AET NF QRGO+ avavg@ avpg.Cr aPalt NTEod-ov-
O HPA\::

PHY TGHP FU-¢ LI 0T RIS Lo LNTAD- 10+ (1TGk eHtkT €471
o +aPAATT UhIPS TEPT HILD7 P71-9°0 99719°6 OTCI° O-mt
Otan vpd a0 LTICNTFATFD- (Ch U5 PTF CANTFD- SF@-:: AhOL AM84,
PPN ATt OUF OF18% ASTF 9190 AP ANE LH (TE6av (LAt4égP
A(HGO7 42 MRI® AHAA vh9PT agAhk NaPUA hTEsav eomp:: NhNLt
aognav( AL Ntavwlt PTEO1L-av PR, av( LGt 473 PARS @ N7& A
(MUAC) AT 125mm AZL TCEIAGIP® 71008, avAd.C TP AL T80 PAAI°
PMG L&CPYF PHA:: PRTEI® ARG D~ W78 hhvdd At AL Ptaow/lt avpd. ot
ALT NTE-av ZHI® AN LH AT9.8% PTLLLC ALPT QUIP ZTHTI° PTCE1LI° 80
NN AM8e 299N ATst NTF 0119 AZT av av8F Aol vt@ K78.0m- PLCIA
0t AATLFaPY 103 1IC 7 AF INGI0- 1P v-3) OFL TE-a> P+ AST
NA“INE 7.0 AP°PE ONTEAGaP 082 (LPHP T30« o418 AZT Aeehq Aep9ar-
NTE OTHPA AAPII® NTEO-00 TINDeB, aohd. Gt PALGTD: N7 Ahedd
At (LWP7 H AT PPTF (LS9 PPGANTI® TP OM,3 971t AG
PAZTY Pav8y A oMY, PHLATIDT PUN APAGA LTFA::

NE&CP AT A@ (&0 ALY LH N91.%4% ©471 92911 +avAAT UG T(C1L9° AL
AaeaD () HE. PUNIPS 929N (1PAN ATILD- AININT PPA AG T (14007 Om, 37
£241 (LPTP° (HY SHPGE TEALI® TG AL U7 £7 PUVA DM PT AATTI0-9°:
1 QU AT PFAD AdPavI NS (1 PUNIPS 9°9M AmPPI® H4P PAD-
PhavAN T ARTRT NZTI° LH P90 PAHS At AFFIL VNSO PTLPT PA71-
9o TCEAITF AAGPTCE AG PHE. UNIPG 929 NDLAS H? MG av9P6P ML Mm.S
NAPT A9933H 104 TCT PUhIPs ao&YyE7 (AN TPI° AL AH8LDA ANVFEI4
U3 &PLPA:: 07191 +aPavATi YhIPe @D+ DM, 399 WHSPT OF. TE4av At
ALT AN FenTls ADTILPPS P9I AN TCOLPT AMdALTT Tk
AovARPAAN:: LY OC PHHIDS. Fen 96 TGPTT T98:49° ANdATL 10-::

OMSGFD- 071-99) +aPAAT V9P A0 IePT 00T (& 004-Onkse av eyt
ANTPS4. NTF@« 0418 ASTF N9LeTHT Uh9°S AL hetd hett &Tad:: ALAD-
NN e ANmt PINGF@- ASTF NavavsPa- aow/t L vh9®s “9ohd ANAM
vhyoPs evAh AIOF@- (1FePAAT VoS A1t avdhedFo- AZFEY ALIFo-
P@AAN LG AMSL 9% ATt AT 0L CAPT VPG AT8.00% ANTLLT
AL'r AAFAIC:: LARTI® ALY ART hadT P0AM P91 ALY FI6mPA:: A4
AE AmSIO+ P1mC AMOL PFOAAN hALS AME4 29N Arst (03 PANFDY
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AST ©f L@ vh9°G Aevah PUh9°Co- NPCAN aTTF APS.0-9° eBOthi AS
e\ LTOCH NNE U-37 ALTY & TAA:: (HY H6P @LLT TS AL £10A::

M FenT169° OFPGE 0271-9°91 +avAATE Uh9PG A0 ALA89° 18+ @
NH AN XS 9Bt ALMSVFD PTLFAVFD ADNTLPF Ade:: ATPAA,
PFavav NCF HONLLT AVRIPS PPAM@-T HAE. PVhIPT 9PN AA TEL
LmParG A1ANE NTLLA1D+ PL@- LH NAL 107 AT PHALS HE&PT7Y
mPor DA Aeh, ANAT IC ADe &TAN:: emS AhAETAT? wetgToe
LUTT hANNNT Den, PP AgPar1l HOlE. PUNIPS 9P AmdPI® AgPhAhAS
ASMC PILONGT PFALE ACIPEPT 911NN FD- yNL+HaN IC PATFDY
TYErE ALANC eTFAA:: LU MG AhatTO? we e ePamet? AT
AT oot A28 eTAA:: 287 TRe vt AcPamt cIAG PP
PINNGPR AT AG ao-PP 71-9°90CT A@-13P T PIGHN PALARKTI® aPavsP AdAL
10z RYIR (AININE AALCA ANAT Ut PmS AhOE70Y wet T ¢J-avav-
AZT TP T7E WP8U-9° PAININCT aCY-10%7 H8 T Am NP LTFAA::
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