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The ENN coordinated Wasting and Stunting Technical Interest Group (WaSt TIG) have been investigating 
the relationship between wasting and stunting since 2014 examining whether the current separation 
between these manifestations of undernutrition within research, programmes, policy, and funding is 
justified (1). Recently published analyses by the group (illustrated below) have highlighted the very high 
risk of death in children who are simultaneously (concurrently) wasted and stunted (WaSt) (2-4). The level 
of mortality risk is comparable with that of a child with severe acute malnutrition who would normally be 
therapeutically treated. Analysis carried out using cohort study data from Senegal indicates that weight-for-
age (WFA) and MUAC when used independently identify all children with nutritional deficits who are at risk 
of near-term mortality including those who are simultaneously wasted and stunted, severely wasted (by 
either MUAC or WHZ), and severely stunted (5). This finding has since been confirmed using data from a 
further twelve cohorts of children that cover a range of contexts (Africa, the Americas, Asia and the Pacific) 
as well as different timeframes (publication in progress) (6). Although WFA has been eclipsed in recent years 
by separate measures of wasting and stunting, it has remained in use in many child health and growth 
monitoring and promotion systems. There is, therefore, an opportunity to test how WFA may be usefully 
re-integrated into programme approaches (e.g. CMAM) for child survival and development. 
  
This study aims to test whether WFA and MUAC can be effectively utilised in existing programmes to 
capture these children with single and dual deficits and reach considerably more children at a high risk 
of death. It addresses question two in ENN’s 2019 research announcement: 
  

What intensity, duration of treatment, and discharge criteria are appropriate for children identified 
using the combinations of the indicators/thresholds identified (WFA < -3 or MUAC < 115mm)? 

 
The MUAC < 115 or WAZ < -3 case definition selects three mutually exclusive sets of children: 
 
A. Children meeting only the MUAC component of the case-definition (i.e. MUAC < 115 mm & WAZ ≥ -3) 
B.  Children meeting only the WAZ component of the case-definition (i.e. MUAC ≥ 115 mm & WAZ < -3) 
C. Children meeting both components of the case-definition (i.e. MUAC < 115 mm and WAZ < -3) 
 
These sets of children have different mortality risks and would be likely to benefit from different 
intensities of treatment. Mortality risks observed for the sets of children meeting only the MUAC 
component (set A above) or only the WAZ component (set B above) of the combined case-definition (set 
c) are lower than the mortality risk observed for the standard CMAM admission criteria of MUAC < 115 
mm regardless of WAZ. The relative risk in the set of children meeting both the MUAC and WAZ 
components of the case-definition (set C above) was similar to that observed for the standard CMAM 
admission criteria MUAC < 115 mm. The combined case-definitions identifies more children than the 
standard CMAM admission criteria MUAC < 115 mm. The additional caseload of children are those 
meeting only the WAZ component (i.e. set B above). The simulated caseload for programs admitting 
using MUAC < 115 mm or WAZ < -3 was 2.93 (95% CI = 1.41, 9.05) times larger than programs admitting 
on MUAC < 115 mm alone. The simulated workload (i.e. caseload taking into account the intensity and 
duration of treatment likely to be required based on mortality risk) for programs admitting on MUAC < 
115 mm or WAZ < -3 was 1.72 (95% CI = 1.07, 12.40) times larger than programs admitting on the 
standard CMAM admission criteria MUAC < 115 mm alone. In this group children ≥ 24 months do not 
have a significantly different mortality risk to younger children (see Figure 1).  

Introduction



Bringing New Evidence On Undernutrition And Mortality Risk Into Practice: 
Protocol For A Prospective Cohort Study  

3

Figure 1 Mortality by age group

Our vision for the programme platforms and referral mechanisms that could be used to operationalize 
any roll-out of a model that included this group of children in therapeutic feeding/CMAM is described in 
Figure 2.
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Overall, the WaSt research project aims to provide the data needed to enable the therapeutic treatment 
of all children identified using the combined case-definition whilst using appropriate intensity and 
duration of treatment in order to control costs and avoid overcrowding, excessive waiting times, and 
excessive workloads at treatment sites. 
 
Presently, any child with MUAC < 115 mm (sets A and C above) are treated with a CMAM protocol that is 
internationally accepted and is of known efficacy for this group of children (7). We have some uncertainty 
about the required treatment intensity and safe discharge criteria for the children that fall into set B 
above (i.e. WAZ < -3 only). Recent work from the ComPAS project shows that children with a WAZ <-3 and 
a MUAC between 115mm and 125mm (i.e. children that fall into set B above) respond to treatment and 
can achieve a WAZ > -3 and MUAC above 125 mm after 8-9 weeks of treatment on a reduced intensity 
protocol that provides a half dose RUTF ration (See Figures 3 and 4) (8). This document describes the 
design of a study intending to provide data that will help to elucidate treatment requirements and 
appropriate discharge criteria for children in the WAZ <-3 only group.  

Figure 3  & 4 WAZ and MUAC growth curves for children admitted with MUAC > 115 mm 
& WAZ  < -3
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The study aims to describe and compare, at discharge from treatment and in post-discharge follow-up, 
the nutrition and health outcomes for children with MUAC ≥ 115 mm & WAZ < -3 admitted to one of two 
treatment cohorts that vary in intensity and frequency of contact with CMAM service providers. The two 
cohorts proposed are: 

Study objective

Table 1 Intensity of treatment and frequency of contact in 2 study cohorts 

Cohort Protocol

High intensity Higher dose RUTF ration with weekly contact

Low intensity Lower dose RUTF ration with fortnightly contact

Based on this objective, principal outcomes and variables of interest, research outcomes will include: 
i.    Count and proportion of children that recover, die, default, transfer to inpatient care, or are non-
      recovered in each cohort. 
ii.   Six month cumulative incidence of relapse and death during post-discharge follow-up in each cohort. 
      Data will be analyzed and presented using a survival analysis approach (9). (see Figure 5) 
iii.  The duration of treatment for children in each cohort by outcome (the focus will be on recovered 
      cases). 
iv.  Cohort and individual level weight change, weight velocity, WAZ change, HAZ change, and MUAC 
      change from admission to end of post-discharge follow-up for each outcome in each cohort (the focus 
      will be on recovered cases). 
v.   Growth curve analysis using graphical analysis and linear mixed effects regression for each outcome 
      from admission to end of post-discharge follow-up (10). Analysis of individual and cohorts will be 
      performed. This analysis will be performed for recovered cases only. 
vi.  Cause of death for children in each cohort that die (violent, accidental, other) during treatment or 
      post-discharge follow-up. 

 

Study population and eligibility 
 
Three hundred and sixteen children (see below for discussion of sample size) aged between 6 and 59 
months that fall into the MUAC ≥ 115 mm & WAZ < -3 case-definition will be identified at EPI, MCH, GM / 
GMP, OTP consultations or pediatric outpatients clinics and will be referred to participating CMAM (OTP) 
clinics. Recruitment and randomization (at individual level) to one of the two treatment protocols will 
take place during the initial visit to a participating OTP clinic. 
  
Exclusion criteria will include:  
•    Nutritional oedema 
•    Medical complications1 indicating the need for inpatient care. These include intractable vomiting, high 
    fever (hyperthermia), hypothermia, lower respiratory tract infection, severe anemia, skin lesion, 
    unconsciousness, lethargy, not alert, hypoglycemia, convulsions, severe dehydration and lack of 
    appetite for RUTF. 

1   As defined by country level national guidelines for the treatment of severe wasting 
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•    Presence of any condition that may affect growth, prevents accurate anthropometric assessment, or 
    prevents consumption of RUTF. 
 
All cases identified as severely wasted during case-finding at EPI, MCH, GM / GMP, IYCF counselling, OTP 
consultations or pediatric outpatients clinics, including those excluded from the study according to criteria 
above, will be referred to the nearest CMAM delivery site to receive an appropriate level of treatment.  

 
Informed consent procedure 
Participation is dependent on the mother/caregiver and the household head for each child being willing 
to give voluntary informed consent. Consent will be sought at participating OTP clinics before 
recruitment to the study and will be delivered to potential participants in the local language (see Annex 1: 
Consent script). A facility nurse or community health worker (CHW) will witness both the verbal delivery 
of the consent script and the decision to participate or not. Consent will be recorded using thumbprints 
and/or signatures. Permission to participate will also be sought from the head of the household for each 
child where cultural norms require this.  
 
 Study design 
 
Two prospective cohort studies to which children with MUAC ≥ 115 mm & WAZ < -3 will be randomized 
to one of two cohorts that vary in intensity and frequency of treatment (see Table 1). Children in each 
cohort will be followed up, through weekly or fortnightly visits to facility, from admission through 
discharge from treatment and at home for 6 months following discharge. We propose simple 
randomization (ratio 1:1) for this study. After confirming eligibility for inclusion, children will be randomly 
assigned to treatment group 1 or 2 using colored cards (i.e. different colors for different treatment 
groups) in sealed opaque envelopes. Envelopes will be sequentially numbered with the envelope number 
acting as a unique study identifier. Treatment protocols will follow those outlined in country level national 
guidelines for the treatment of severe wasting in all aspects except the RUTF dose (see Table 2). This 
includes the administration of a broad spectrum antibiotic at admission.2 

Table 2 Treatment protocol in 2 study cohorts

Cohort Protocol

High intensity Higher dose RUTF ration with weekly contact including:  
•     2 sachets (1000 kcal) of RUTF per day 
•     At admission:  Vitamin A 
                                  Amoxicillin 
                                  Antimalarial 
                                  Measles immunisation* 
•     At 2nd visit:     Deworming 

Low intensity Lower dose RUTF ration with fortnightly contact including:  
•     1 sachet (500 kcal) of RUTF per day 
•     At admission:  Vitamin A 
                                  Amoxicillin 
                                  Antimalarial 
                                  Measles immunisation* 
•     At 2nd visit:     Deworming

2   Our work has shown that children with a MUAC ≥ 115mm and a WAZ < -3 have a mortality risk that demands a therapeutic protocol. There 
   exists no good evidence that we do not need to give antibiotics to this group of children.  

*Immunisation status will be checked at admission and updated if necessary 



7

Bringing New Evidence On Undernutrition And Mortality Risk Into Practice: 
Protocol For A Prospective Cohort Study  

With the proposed treatment protocol the quantity of RUTF dispensed at each visit for children in both 
cohorts will remain the same. The low intensity cohort will attend every fortnight to receive the RUTF 
ration and undergo anthropometric and clinical assessment. 
 
The dosage of RUTF provided in each cohort is supported by work completed by the ComPAS project that 
aims to simplify and unify the treatment of uncomplicated severe and moderate acute malnutrition 
(SAM/MAM) for children aged 6-59 months into one protocol. Their analysis has shown that two 92g 
sachets of RUTF (1,000 kcal) meet the total energy requirements for >95% of children with a MUAC <115mm, 
and one 92g sachet of RUTF (500 kcal) meets half the energy requirements for >95% of children with a 
MUAC of 115-<125mm (11). Whilst the children in this study will have a MUAC >115mm and a WAZ <-3 
we have shown that their mortality risk is lower than that observed for the standard CMAM admission 
criteria of MUAC <115 mm (see Figure 1) and that they respond to treatment with a fortnightly contact 
and a reduced RUTF dosage protocol (see Figures 3 & 4).  
 
All children recruited to the study will be monitored throughout treatment by the study research team 
that will include a clinical mentor with experience of delivering treatment of severe wasting in outpatient 
settings. The study team will work alongside health facility staff to assess children at each treatment 
contact, assist in making decisions about the course of treatment, and record study and monitoring data. 
In all cases of poor response to treatment we will respond with actions outlined country level national 
guidelines for the treatment of severe wasting. Additional algorithms/rules will be developed for 
identifying poor response to treatment and the associated required actions (e.g. prescription of 
medicines, more intensive treatment, and/or transfer to inpatient stabilization care). These rules will be 
based on those used in CMAM programs and in the ComPAS trials. After discharge, children will undergo 
a follow-up period of six months with home visits every two weeks for the first three months (due to an 
expected higher risk of relapse in the first three months after discharge (9;12;13) and one visit at 6 
months after discharge. Post-discharge follow-up teams will include a nurse or CHW to assess children for 
relapse and illness and to refer children to CMAM or other health services as required following a 
diagnostic / treatment algorithm (see Figure 5 below). We will minimize loss to follow up through various 
actions such as use of community health workers delivering C-IMCI and other services to do follow up at 
home of absentees and of any child that is not responding well to treatment.  
 
 Study setting 
 
A small number of primary health centers (PHC) delivering CMAM care in one area (e.g. district) will be 
selected for implementation of this study. The exact number of PHCs will be decided by the need to meet 
sample size requirements over an acceptable period of time in consultation with local partners. PHCs will  
be selected using the following criteria: 
 
•    Accessible in all seasons (e.g. not usually cut off during the rainy season). 
•    Security context allowing full and safe access by study teams, program beneficiaries, and study subjects. 
•    Have a good quality CMAM program in operation (i.e. one that meets, or nearly meets, Sphere 
    minimum standards (14) and able, with support, to deliver the treatment protocols used in the study. 
    Both technical (e.g. training and mentoring) and logistical (e.g. backup supplies of RUTF and other 
    CMAM consumables) support will be available if needed. 
•    Has a growth monitoring program and/or EPI programme in operation at the PHC or at a nearby facility.  
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Study sample size 
 
We propose to use a non-inferiority trial approach comparing the observed recovery proportions in each 
cohort to analyse data and report results. For objective (i) we expect the proportion cured to be 85% or 
higher in the cohort receiving the high intensity protocol (this corresponds to the proportion cured in 
better performing wasting treatment programs) and propose a non-inferiority margin (d) of 10% (this 
corresponds to a proportion cured meeting or exceeding the SPHERE minimum standard for recovery in 
programs treating moderate or severe wasting, which is > 75% of patients cured). This non-inferiority 
margin is the same as that used in a recent non-inferiority trial of alternative formulations of ready to use 
therapeutic foods (15).  A sample size of n = 158 in each cohort is required to show non-inferiority within 
d = 10% with 5% significance and 80% power. 
 
A suitable standard used for objective (ii) relapse rates is 10%.  This is one of the success criteria for 
CMAM programmes presented in: 
 
    Ashworth A, Efficacy and effectiveness of community-based treatment of severe malnutrition, Food and 
    Nutrition Bulletin, 2006;27(S):S24–S48 
 
    Collins S, Sadler K, Dent N, Khara T, Guerrero S, Myatt M, Saboya M, Walsh A, Key issues in the success of 
     community-based management of severe malnutrition, Food and Nutrition Bulletin, 2006;27(3):S49-S79 
 
We propose to investigate objective (ii) by following-up cases discharged as cured every two weeks for 
three months post discharge. The number of children with complete follow-up data from the n = 158 
cases recruited into each cohort for objective (i) will be approximately n = 120 assuming an 80% cure 
rate and 5% lost to follow-up post discharge. This sample size is sufficient to estimate a 5% relapse rate 
with a precision of about ± 4% and to make an informed decision (i.e. using an exact binomial test) as to 
whether the true relapse rate is likely to be below the 10% standard. 
 
Objective (iii) is an analysis of means. Expected means and SDs were found by analysis of data from the 
ComPAS trials (mean length of stay was 10.8 (SD = 4.3) weeks for WAZ < -3 only admissions and 15.6 (SD = 
4.9) weeks for MUAC < 115 cm admissions). A sample size of n = 15 in each cohort is required to detect a 
significant difference between these two means with 5% significance and 80% power. A non-inferiority 
trial approach could be used. With an SD of 4.6 we would need a sample size of n = 66 in each cohort to 
show non-inferiority within d = 2 visits (this non-inferiority margin is the same as that used in a recent 
non-inferiority trial of alternative formulations ready to use therapeutic foods (15) with 5% significance 
and 80% power. We would want to increase this to n = 74 in each cohort in order to account for 10% 
losses (defaults) during treatment. 
 
Objective (iv) is also an analysis of means. Sample size requirements are likely to be lower than that 
required for objective (i) or objective (ii) and similar to that required for objective (iii). For example, assuming 
a weight velocity of 3.6 g/kg/day with an SD of 2.4 k/kg/day (figures taken from CMAM programs operating 
in Nigeria) we would need a sample size of n = 72 in each cohort to show non-inferiority within d = 1 
g/kg/day with 5% significance and 80% power (this non-inferiority margin is a little smaller to that used (i.e. -
1.2 g/kg/day) in a recent non-inferiority trials of an alternative formulation ready to use therapeutic food 
(15)) and a little larger to that used to investigate the efficacy of reduced doses of RUTF in the treatment 
of uncomplicated severe wasting (i.e. -0.5 g/kg/day) in a recent non-inferiority trial (16). We would want 
to increase this to n = 80 in each in order to cohort account for 10% losses (defaults) during treatment. 
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The required sample size can be calculated for the growth curve analysis (objective (v) above) using a 
rule-of-thumb “subject to variable ratio” method for multivariate methods using the formula:

n = 10p + 50

where n is the minimum required sample size and p is the number of predictors in the model. The growth 
curve model is simple:  

outcome ∞ time

with time usually expressed as a second order polynomial (i.e. time and time-squared). We also have 
repeated measurements for each individual study subject:

outcome ∞ time + time2 + individual

We might also want to account for the effect of treatment site:

outcome ∞ time + time2 + individual + treatment site

Applying the subject to variable ratio formula with p = 4 predictors:

n = 10p + 50

gives a per-cohort minimum required sample size of:

recovered cases in each cohort. Repeated measures designs tend to reduce the variance of estimates 
allowing statistical inference to be made using fewer subjects, so n = 90 in each cohort should be a 
sufficient sample size. These will, for the growth curve analysis, need to be cases that are discharged as 
having recovered. Assuming that we will cure only 70% of cases then we will need a minimum of:

n = 10 × 4 + 50 = 90

⌈        ⌉n =              = 129
90

0.7

cases at admission in order to find to find 45 recovered cases. We intend to treat children with a less 
severe condition than the majority of severely wasted cases treated in CMAM programs and can 
reasonably expect a better than 70% cure rate (i.e. c. 85%) in relatively well resourced sites of a supported 
CMAM program. This means that we are likely to exceed the minimum required sample size of n = 90 
recovered cases if we recruit n = 129 cases in each cohort. We also need to account for losses to follow-up 
after discharge. If losses to follow-up were 5% as achieved in a trial of MUAC discharge criteria in Malawi, 
we would need a minimum sample size of:

⌈             ⌉n =                  = 136
129

1-0.05
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cases in each cohort at admission (n = 272 overall) to have complete follow-up data for at least n = 90 
recovered cases in each cohort. Data for cases that are retired from the cohort before the planned end of 
follow-up period (i.e. losses to follow-up) may be retained and used in both the growth curve analysis for 
response to treatment and the survival analysis for relapse. 
 
The sample size available for objective (vi) will be small and depend upon the mortality rate experienced 
by each cohort. A simple descriptive analysis showing admission age, admission MUAC, admission WAZ, 
discharge MUAC, discharge WAZ, proportional weight gain experienced during treatment, time to death, 
last known MUAC, last known WAZ, and illness during follow-up will be done (9). 
 
The largest sample size required is n = 158 in each group (n = 316 overall). This sample size will be 
sufficient for all of the proposed analyses. 
 
 Definitions of outcomes 
 
Discharge criteria (definition of recovery) 
One objective of this study is to decide appropriate treatment intensity and discharge criteria in a group 
of patients not currently treated by CMAM programs. For the purpose of this program-based study we 
have developed discharge criteria based on pragmatic and safety considerations that fit with current 
international CMAM guidelines.  
 
The following discharge criteria will be applied: 
 
     MUAC above CMAM discharge criteria (>12.5cm) and WAZ > -3 following a period of rapid weight gain with 
     weight following a positive growth trajectory for at least 4 consecutive visits and the child being clinically well. 
 
Children discharged as recovered will be followed up at home for a period of six months post-discharge. 
 
Definitions: other outcomes 
•    Recovered: MUAC >12.5cm, WAZ > -3, sustained weight gain and clinically well (see discharge criteria 
    above) 
•    Defaulted: absent for a 3rd consecutive visit 
•    Non responder: treated in OTP for 16 weeks and has not reached discharge criteria 
•    Duration of stay: number of days from admission to treatment outcome 
•    Weight velocity: the average of grams per kilograms per day (weight) and of millimeters per day 
    (MUAC) from admission until program discharge  
•    Height velocity: the average of millimeters per day (height) from admission until program discharge.  
•    Death status will be given based on the mother/caregiver statement or based on the statement of any 
    other credible informant (e.g. CHWs, Chiefs, religious leaders, &c.) and classified into one of three 
    categories: accidental, non-accidental, other 
•    Illness and severe illness (diarrhoea, vomiting, fever, cough/ARI) will be defined using integrated 
    management of neonatal and childhood illness (IMNCI) definitions or based on local adaptations of 
    these definitions  
•    Relapse:3 observation of a MUAC <115mm or nutritional oedema or WAZ < -3, whichever comes first 
    during follow-up. 

3   This is not relapse according to the original case definition but a relapse to becoming severely malnourished. 
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Data collection 
 
A structured data collection form (see Form 1), prepared in English, will be used to collect data. This will 
be based on the standard CMAM beneficiary card revised to include the data collected during the post-
discharge follow-up period and to include a plotting area to allow MUAC and/or weight growth curve to 
be plotted as data are collected (see Form 1: proposed data collection form – a 2nd page may be required 
for follow up at home). 
 
Quality Control 
All data collection forms will be pre-tested and piloted in the study area and modified accordingly. Training 
of data collectors including field practice will continue until staff are confident, independent, and reliable. 
A training manual of anthropometry procedures and questionnaire items for data collectors will be given 
to all enumerators and training/standardization exercises will be performed throughout the study.  
  
Anthropometric devices will be supplied by the study and calibrated. Supervisors will re-assess some of 
the anthropometric measurements at random intervals. Maintenance and quality checking of all the 
other devices will be regularly done according to the manufacturer’s instructions. Data collection will be 
coordinated and continuously supervised by senior researchers. Data will be entered into a database 
system supporting interactive checking, batch checking and reporting, and double-entry with two-pass 
verification/validation. Forms will be electronically programmed for use with validation and checks built-
in to minimize data errors. Data will also be checked regularly for (e.g.) heaping and digit preference 
using the National Information Platform for Nutrition (NIPN) anthropometric data quality toolkit.  
 
Analysis plan 
All data to be collected is included on Form 1. Treatment outcomes will be analyzed following the 
standard pattern used for monitoring and evaluation of therapeutic feeding programs. Relapse data will 
be analyzed and presented using a survival analysis approach. See Figure 6 Below. Figure 6 shows an 
example of a survival analysis applied to relapse to SAM for a CMAM program in Pakistan (9). Analysis of 
anthropometric data during treatment and follow-up will follow the standard pattern used for 
monitoring and evaluation of therapeutic feeding programs (e.g. calculation and reporting of weight 
velocities and summary statistics of lengths of stay). Each cohort will be described in terms of age, sex 
and severity of anthropometric deficits at admission. Analysis of growth curves will also be performed to 
assess the effectiveness of the two different treatment protocols.  Individual growth curves will be 
analyzed and growth in each cohort will be summarized graphically by plotting weekly average values of 
(e.g.) MUAC, weight, and WAZ with standard errors (10). Growth curves will be fitted using linear mixed 
effects regression or locally weighted regression (LOWESS). The analysis will aim to typify response to 
treatment in cured cases in order to identify the point at which response begins to resemble normal 
growth (See Figure 7) in each cohort. This analysis is intended to inform most appropriate and safe 
treatment protocol and discharge criteria as well as expected lengths of stay. Analysis will include both 
treatment and post-discharge follow-up data. The analysis will also examine the effects of episodes of 
illness (diarrhea, vomiting, fever, cough) in the period between contacts (see Figure 8 and Figure 9). 
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Child’s name Reg. No.

Physical address 
(with directions) Caregiver’s name

Mobile No.

Date of birth Age (months) Date of admission

Sex Male Female Walking time from 
home (hours)

Source of 
admission

Referral from 
community

Self 
referral

From other 
centre

From 
inpatient

From 
GM/GMP

Other (specify):

Informed consent Yes No WaSt study arm CMAM 
weekly

CMAM 
fortnightly

ComPAS  
weekly

ComPAS 
fortnightly

Form 1 Data collection form  
(based on CMAM beneficiary card used by a Nigeria CMAM program)

Admission anthropometry

Weight (kg) Height (cm) MUAC (cm)

Program Admission 
criteria Oedema MUAC  

< 115mm WAZ < -3 Readmission 
after relapse

Returned 
defaulter

Other (specify):

History

Diarrhoea Yes No Stools/day 1 – 3 3 – 4 > 5

Vomiting Yes No Passing urine Yes No

Cough Yes No Duration of oedema

Appetite Good Poor None Breastfeeding Yes No

Reported problems:

Physical examination at admission

Respiration rate 
(#/min)

aged 6-12 months < 50 > 50 Chest indrawing Yes No

aged 12-59 months < 40 > 40

Temperature (oC)

Eyes Normal Sunken Discharge Conjunctival/palmar 
colouration

Normal Pale

Thirsty Yes No Dehydration None Moderate Severe

Consciousness Normal Agitated Irritable Dull/Passive/
Apathetic Extremities Normal Cold

Ears Normal Discharge Mouth Normal Sores Candida

Lymph Nodes None Neck Axilla Groin Disability Yes No

Skin signs None Scables Peeling Ulcers/ 
abscesses Paracheck + ve – ve

Routing admission medication and immunisation

Admission drugs
Drug Date Type/dosage

Antibiotic

Antimalarial 
(ACT)

Vitamin A

Other drugs
Drug Date dosage

Aldendazole/ 
Mebendazole

Immunisation

Measles Yes No

Full immunised Yes No

Other treatment

HIV test + ve – ve Drug Date Dosage

ART Yes No

TB therapy Yes No

Cotrimoxazole 
Prophylaxis Yes No
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Follow-up in/from Outpatient Therapeutic Program

Child’s name Reg.No.

Visit ADM 2 3 4 5 6 7 8 9 10 11 12 13

date (dd/mm) / / / / / / / / / / / / /

Anthropometry at visit

Weight (kg)

Other treatment

W
ei

g
h

t 
(p

lo
t 

g
to

w
th

 c
u

rv
e)

Assess response and adjust treatment accordingly

kg

kg

kg

kg

kg

WAZ
Height (cm)

MUAC (cm)

Other treatment

M
U

A
C

 (
p

lo
t 

g
to

w
th

 c
u

rv
e)

Assess response and adjust treatment accordingly

cm

cm

cm

cm

cm

Oedema (+, ++, +++)

Medical History
Diarrhoea 

(days since last visit)
Vomiting 

(days since last visit)
Fever 

(days since last visit)
Cough 

(days since last visit)

Physical examination at visit
RUTF test 

(Good/Poor/Refused)

Temperature (oC)
Respiratory rate 

(#/min)
Dehydratory (Y/N) 

Anaemia (Y/N)
Superficial infection 

(Y/N)
Action/medication 

needed  
(record details)

RUTF given 
(# sachets/units)

OUTCOME**
Initials of examiner

**A = Absent/not seen; C = Continue in care/follow-up; D = Defaulter; E = End of follow-up; RTC = Referred to care (Default/Relapse/ Readmission); 
T = Transferred to inpatient care; X = Died; DR = Discharged as recovered; DNR = Discharged as non-recovered
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Figure 5 A draft diagnostic/treatment algorithm for the post-discharge 
follow up phase

MUAC < 115mm

yes no

Refer to CMAM WAZ <-3

yes no

Refer to CMAM 
(study participating site)

Mediacl complication? 
Assess for: cough or difficult bresthing, diarrhea, fever, 

ear problems, general danger signs according to C-IMCI

Refer for medical 
assessment

Continue post-discharge 
follow-up at home

yes no

Outcome
Month after discharged as cured

0 1 2 3 4 5 6

Number at start of 
follow-up period

117 114 113 109 105 103 101

Refused/withdrawn/ 
to follow-up

3 1 2 0 1 1 0

Number to be 
followed-up

114 113 109 105 103 101 100

Deaths 0 0 0 0 0 0 0

Relapsed to SAM 0 1 4 1 1 1 0

MAM 103 83 59 52 40 46 35

No Malnutrition 11 29 46 52 62 54 65

Probability of relapse* 0.0% 0.9% 4.5% 5.4% 6.3% 7.3% 7.3%

Figure 6 Example of survival analysis applied to relapse to SAM for a 
CMAM program in Pakistan (9)
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* Cumulative probability of relapse (Kaplan-Meier estimates)
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Figure 7 Growth curve analysis illustrated

The inset shows an example growth curve analysis of MUAC response for children admitted into a CMAM program in Malawi using an admission 
criteria of MUAC < 115 mm and discharged as recovered (17). In this example, the rational choice of discharge criteria would be MUAC ≥ 125 mm 
and the expect length of stay would be c. 8 weeks.

Response elbow (response slow)

Response similar to normal growth 
(follow-up to detect relapse)

Rapid response to treatment

Admission

Duration of treatment 
(admission -> discharge

A
ch

ie
ve

d 
w

ei
gh

t, 
he

ig
ht

, M
U

A
C,

 &
c.

Rational choice for discharge criteria 
because response to treatment has 
slowed to resemble normal growth. 
 
What MUAC, WAZ, HAZ, WHZ? All should 
be at or above case-defining criteria.

M
U

A
C 

(c
m

)

1     2     3     4     5    6    7     8    9    10

12.0

11.6

11.2

MUAC (cm)
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Figure 8 Growth curves and illness (individual analysis) (9)
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Figure 9 MUAC and weight changes and illness (cohort analysis) (18)
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Verbal Script 
 

Informed Consent to Participate in Research 
 

The WaSt Project: a phase 1 clinical study 
 

Principal Investigators: XX 
 
We are doing research for the Emergency Nutrition Network in the UK to provide data that will help to 
understand the treatment requirements for children that have a lower weight than is expected given 
their age (i.e. that fall into the red zone of their road to health chart) and a MUAC of > 115mm (the orange 
or green zone of a MUAC tape). These children do not currently get referred for special treatment but 
there is considerable evidence that they are at the same risk of of death and disease as children who are 
currently referred to CMAM programmes. 
 
We’d like to ask you whether you’d be willing to help us with this work. This will involve your child/ren 
that have a lower weight than is expected given their age and have a MUAC in the orange or green zone 
of a MUAC tape being registered at the nearby health facility for treatment in a CMAM programme. Your 
child/ren will be randomly allocated to one of two treatment protocols that use the same special food 
(RUTF) and medicines provided by the standard CMAM programme in [xx], but that vary in the frequency 
of visits to the health facility (either weekly or fortnightly) and in the amount of special food (RUTF) 
provided at each visit. We will check the immunization status of children in both groups and update this 
according to [xx] national vaccination policy if necessary. During treatment we will monitor and record 
health information about your child/ren but we will not take any information in addition to that which 
would usually be taken if your child was very sick. We will collect data in this way until your child/ren 
has/have completed treatment and then every two weeks at home for 3 months after treatment has 
finished with one final home visit at 6 months after treatment has finished. You should know that there is 
a very small risk that your child may suffer a bad reaction to the special food (RUTF) or medicines that will 
be prescribed. The risk of this happening is much smaller than the risks associated with your child/ren not 
receiving treatment when s/he gets very thin. If your child does develop any bad reaction whilst s/he is in 
treatment you should contact your CHW immediately and we will ensure their immediate transfer to a 
health facility for assessment by medical staff.  
 
Your participation in this study is completely voluntary. If you do not want to answer any questions or you 
do not want your child monitored for the study and treated with the special food and medicines then you 
can refuse to participate at any time. You and your child will always have the right to participate in all 
treatment offered by the CHWs and the health facilities whether you want to participate in this study or 
not. Please ask the CHW that you know any questions about the study at any time. 
 
While the results of this research will be published, the identity of those who have participated will not be 
revealed. Any information recorded during the study will be kept confidential and may be shared only 
with doctors and nurses caring for you child.  
 

Annex 1: Consent script



Bringing New Evidence On Undernutrition And Mortality Risk Into Practice: 
Protocol For A Prospective Cohort Study  

19

We are hopeful that our research will be used by the Government of [xx] and other countries to improve 
the treatment of children suffering from malnutrition. Your child/ren will benefit from being identified 
quickly when they develop severe malnutrition and having access to treatment for severe malnutrition 
that is through the national treatment programme.   
 
Within this framework, do you agree to participate in this study? 
 
YES                          NO 
 
Signature/thumbprint of caregiver:  
 
  
 
 

I certify that this statement has been read verbatim to the primary caretakers of children registered for 
this study and that they have agreed verbally to participate accordingly. 
 
Name and position of PI/Researcher: 
 
Signature of PI/Researcher:                                                                                         Date: 
 
 
Name and position of witness: 
 
Signature of Witness:                                                                                                     Date:
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