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ABSTRACT

Introduction: Concomitant occurrence of severe acute malnutrition (SAM) and diarrhoea

increases  child  risk  poor  health  outcomes.  Prevalence  and  influence  of  diarrhoea  in

children with SAM after discharge from Hospital was investigated. Method: A ninety (90)

days hospital-based prospective cohort study that followed up 76 children with SAM aged

6 to 59 months old treated at Amana Regional Referral Hospital in Dar-es-Salaam from

September 2019 to March 2020. Data on socio-economic and demographic characteristics

and medical history were collected up on enrolment and during the follow up. Incidence

density  (ID)  was  used  to  quantify  the  frequency  of  occurrence  of  health  outcomes.

Incidence Density rate (IDR) was used to quantify the difference in rates while T-test and

Chi-Square tests were used to compare difference in mean or percentage values. Results:

Seventy six (76) children were enrolled into the study, 50 children (65.8%) had data for

more than 2 visits, and 26 (34.2%) had complete data for 7 visits. Of the children enrolled,

64  (84.2%)  were  treated  as  inpatients  while  12  (15.8%)  were  treated  as  outpatients.

Oedema was significantly more prevalent among children without diarrhoea (55.0%) than

in children with diarrhoea (23.3%, p < 0.05) while the outcome of severe wasting was

significantly more prevalent in children with diarrhoea (26.7%) than in children without

diarrhoea (15.00%, p< 0.05). Children with diarrhoea had significantly longer duration of

fever (Mean 6.07days, SD 6.71, p < 0.05) and poor appetite (Mean 25.80 days, SD 36.35,

p < 0.05) than children without diarrhoea (Mean 2.35 days, SD 3.66 and Mean 3.30, SD

6.88, respectively). Neither the presence of diarrhoea nor admission status had significant

effect  on the outcome in mortality  during the study (p> 0.05)  Conclusion:  The study

found  that  after  discharge  from the  hospital  there  is  a  higher  occurrence  of  common

medical  complications  such  as  fever,  chest  symptoms,  vomiting  and  poor  appetite  in

children with diarrhoea during follow up than in children without diarrhoea. 
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CHAPTER ONE

1.0 INTRODUCTION

1.1 Background Information

Malnutrition and diarrhoea are among the leading causes of morbidity and mortality in

under-five children globally; contributing about 45% and 9% of morbidity and mortality,

respectively  (UNICEF, 2018). Degrees of malnutrition are associated with increased risk

of  all-cause  mortality  and  increased  risk  of  death  due  to  diarrhoea,  pneumonia,  and

measles (Shankaran et al., 2011). Globally, about 52 million (7.3%) children below the age

of 5 years are acutely malnourished with 17 million (2.4%) being severely malnourished

(World Bank Group, 2019). In Tanzania, an estimated 450 000 children (3.8%) are acutely

malnourished, with 100 000 (0.9%) suffering from the severe form of acute malnutrition

(TDHS-MIS, 2015- 2016).

Concomitant occurrence of Severe Acute Malnutrition and diarrhoea places the child at

increased risk of poor health outcomes. Diarrhoea reduces nutrient and fluid absorption,

while  SAM  creates  a  vulnerable  fluid  and  nutrition  homeostasis  placing  the

undernourished children at higher risk of suffering more severe, prolonged and often more

frequent episodes of diarrhoea (Rodriguez et al., 2011). Repeated bouts of diarrhoea also

place  children  at  a  greater  risk  of  worsening  nutritional  status  due  to  decreased  food

intake, reduced nutrient absorption, and increased nutrient requirements during repeated

episodes.  Macro-  and  micro-nutrient  deficiencies  can  induce  immunodeficiency  in

otherwise  healthy  children,  increasing  susceptibility  to  diarrhoea  and  other  infections.

These  events  lead  to  a  vicious  cycle  of  repeated  infections,  reduced  immunity  and

deteriorating nutritional status (Institute of Medicine, 1992).
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Should children with SAM and diarrhoea expected to have the same progress and outcome

as the children with SAM without diarrhoea after discharge from hospital care? This is just

one question that this study aims to address. There are a limited number of studies that

compare the progress of these two groups of children in terms of morbidity, mortality and

nutritional  status.  This  is  important  as  now Community-Based  Management  of  Acute

Malnutrition (CMAM) is gaining global recognition for providing effective treatment for

acute malnutrition, reducing morbidity and mortality (Maleta  et al., 2014).

1.2 Problem Statement and Justification

Children  with SAM usually arrive  at  health  facilities  with complaints  other  than poor

nutrition status. Often times the complaints include fever, cough, loss of appetite, vomiting

and diarrhoea. Others may also present with poor dietary history and history of a chronic

illness such as HIV/AIDS. On clinical examination, many children present with features of

shock  following  prolonged  profuse  diarrhoea,  severe  palmar  pallor,  bilateral  pitting

oedema, skin changes such as desquamation, and signs of vitamin A deficiency such as

Bitot’s spot and corneal ulceration. This picture is typical throughout the country and the

children presenting at Amana Regional Referral Hospital are no different.

Patients  leaving  health  facilities  receive  no  continuity  of  care  or  sustained  follow-up

within their communities until full recovery. The result is that children with severe acute

malnutrition either stay longer than is necessary as inpatients (and further increase the

burden on health facilities) or return to the community too early and are vulnerable to

relapse and death (TFNC,2018).  Relapse is common in developing countries. In a study

carried out in Bangladesh in 2012 in which 180 children were followed up for 6 months,

the relapse rate was 17.8% (Ashraf et al., 2012). In another study conducted in Malawi the

rate  of  relapse was 7.1 %  (Kerac et  al.,  2014).  In Tanzania,  with its  high rate  of co-
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morbidities and high prevalence of SAM, this situation is of particular concern as well as a

research gap. The management of SAM in Tanzania follows the 10 steps recommendations

by the World Health Organisation (WHO) and are presented in Appendix 1 (WHO, 2014).

There is a clear understanding of the contribution of diarrhoea towards the mortality and

morbidity caused by SAM. The available information is usually gathered from the time

when such children are hospitalized for other diseases, at which time the prognosis tends

to  be  grim  (Ashraf et  al.,  2012).  One  particular  goal  of  this  study  is  to  bring  more

understanding  into  the  events  that  take  place  after  discharge  from  hospital  and  the

contribution of diarrhoea to mortality and morbidity during this period.

Children  with  diarrhoea  are  at  risk  of  dehydration  and  electrolyte  imbalance.

The difficulty  that  exists  in identifying different  states of dehydration in children with

SAM and diarrhoea and the complex metabolic and physiological changes that accompany

the  condition  has  made  it  difficult  to  arrive  at  an  international  consensus  on  how to

manage such children. The current recommendations on management are based on low

quality  evidence  (WHO,  2013).  The  decision  to  admit  or  treat  a  child  with  SAM

presenting with diarrhoea is based on the presence of danger signs, poor appetite or severe

oedema. In the absence of any of these features the decision is left at the discretion of the

attending  clinician  and  the  individual  patient  consideration  of  the  benefits  of  either

inpatient or outpatient management. This situation is a result of the uncertainty and lack of

clear guidelines on the decision to treat children with SAM and diarrhoea as inpatients or

outpatients. Seeing that diarrhoea is one of the most common conditions that complicates

and consequently worsens the mortality in children with SAM, another goal of this study

is to highlight the benefits of either inpatient or outpatient management in such cases.
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This information will help to achieve the overall goal of enabling and empowering the

efforts to eliminate malnutrition and the consequent mortality that arises from it. This goal

is in line with the Tanzania National Multisectoral Nutrition Action Plan (NMNAP) which

has the Scaling up Integrated Management of Acute Malnutrition (IMAM) as one of its

key result areas. The NMNAP targets to maintain prevalence of wasting among children

less than 5 years below 5% while reducing the prevalence of underweight in the same

children from 14% in 2015 to 12% in 2021 (TDHS-MIS,  2016). This research will also

contribute towards achieving other Sustainable Development Goals, namely, Zero Hunger

(Goal 2), and Good Health and Well-being (Goal 3).

1.3 Objectives

1.3.1 Overall objective

The objective of this study was to determine the influence of diarrhoea on health outcomes

and nutritional status of children with SAM discharged from Amana Regional Referral

Hospital in Dar-es-Salaam.

1.3.2 Specific objectives

The  above  overall  objective  was  achieved  by  undertaking  the  following  specific

objectives:

(i) To determine the prevalence of diarrhoea in children  presenting with SAM

(ii) To assess the trend of nutritional status of children with SAM after discharge from

the hospital

(iii) To determine the frequency of occurrence of the common medical complications of

SAM after discharge from the hospital

(iv) To estimate the SAM-related mortality among children treated at the hospital
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1.4 Research Hypothesis

This study hypothesizes that:

a. In children with both SAM and diarrhoea,  the health outcomes and progress in

nutritional status, after discharge from hospital care, is worse than in children with

SAM without diarrhoea

b. In  children  with  both  SAM  and  diarrhoea  treated  as  inpatients,  health  and

nutritional  status outcomes after discharge from hospital  care are better  than in

children  treated as outpatients

Null hypothesis:

a. There is no difference in health or nutritional status outcome between children with

both SAM and diarrhoea and those with SAM without diarrhoea after discharge

from hospital care.

b. There is no difference in health or nutritional status outcomes between children

with both SAM and diarrhoea treated as outpatients and those treated as inpatients.

1.5 Conceptual Framework

The  study  is  based  on  the  UNICEF conceptual  framework  of  malnutrition  (UNICEF,

2015). According to the framework, malnutrition occurs when dietary intake is inadequate

and  health  is  unsatisfactory  (state  of  disease)  at  an  individual  level,  being  the  two

immediate  causes of malnutrition.  In developing countries,  infectious diseases, such as

diarrhoea  diseases  and  acute  respiratory  infections,  are  responsible  for  most  of  the

nutrition-related  problems  (UNICEF,  2018).  This  study  therefore  seeks  to  determine

dietary adequacy of the children with malnutrition in terms of its quality by assessing the
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Minimum Dietary Diversity (MDD) of the children. The study also addressed the disease

component  of  the  immediate  causes  by  enquiring  for  pre-existing  underlying  medical

conditions  in  the  children  as  well  as  the  various  common medical  complications  that

accompany the children.

At the family  level,  the  framework recognizes  the role  that  food security,  appropriate

health systems and “healthy” environment as well as proper care and feeding practices

play as the underlying causes of malnutrition. This study therefore addressed the issue of

inadequate feeding practices by enquiring about breastfeeding behaviour in the caretakers

of  the  children.  The  issue  of  unhealthy  environment  was  addressed  by  the  sections

concerned with availability and type of toilet used as well as the source of drinking water

used. The study also enquired about the number of people of different age groups in each

household and marital status as the indirect indicators of household food security.

Finally,  the  framework recognizes  that  human  and environmental  resources,  economic

systems  and  political  and  ideological  factors  are  basic  causes  that  contribute  to

malnutrition. This study, therefore, enquired about the education levels and employment

status of caretakers in order to address the basic causes of malnutrition at a community and

national level.

In  terms  of  the  consequences  of  malnutrition,  the  framework identifies  the  short-term

consequences such as mortality, morbidity and disability and the long –term consequences

such as cognitive ability and economic productivity. The study was able to address the

short-term consequences  in  its  primary  objective  to  determine  and compare  the health

outcomes of SAM among children under the age of five years with and without diarrhoea.
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Figure 1.1: The UNICEF conceptual framework of malnutrition
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CHAPTER TWO

2.0 LITERATURE REVIEW

2.1 Overview on Severe Acute Malnutrition and Diarrhoea

Acute malnutrition results from sudden reductions in food intake or diet quality and is

often combined with pathological  causes.  In the currently accepted  definition  of acute

malnutrition SAM is defined as Weight-for-Height (WHZ) or Weight-for-length (WLZ) of

less than −3 standard deviation (SD) or Mid-Upper-Arm-Circumference (MUAC) of less

than 115 mm, or the presence of bilateral pitting oedema, or both (WHO, 2014).

Diarrhoea is defined as the passage of three or more loose or liquid stools per day (or more

frequent passage than is normal for the individual). Frequent passing of formed stools is

not diarrhoea, nor is the passing of loose, "pasty" stools by breastfed babies (WHO, 2014).

Clinically, diarrhoea is regarded as acute if it lasts for less than 14 days and persistent if it

lasts for 14 days or longer (WHO, 2014). Diarrhoea is usually a symptom of an infection

in the intestinal tract. Twelve  percent (12%) of the children below the age of 5 years in

Tanzania suffered from diarrhoea in the 2 weeks before the survey in 2015 (TDHS-MIS,

2015-2016). In Tanzania, diarrhoea diseases are second only to acute respiratory problems

in causing of under-five mortality, accounting for more than 12% of the mortality annually

(TDHS-MIS, 2015-2016)).

2.2 Prevalence of Diarrhoea in Children with SAM

Diarrhoea  is  the  leading  cause  of  malnutrition  in  children  under  five  years  of  age

(UNICEF, 2009). A recent review  of childhood diarrhoeal mortality  in seven low- and

middle-income countries, found that in Tanzania, of the children with SAM between the
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age of 1 month and 59 months, 10.5% had persistent diarrhoea  and 9.8% had acute watery

or bloody diarrhoea (Rahman et al., 2014).

2.3 Mortality in Children with Diarrhoea and SAM after Discharge from Hospital

In  a  meta-analysis  of  childhood  diarrhoeal  deaths  in  seven  low-  and  middle-income

countries, including Tanzania, it was found that more than 50% of children who died from

persistent diarrhoea were malnourished at four of the seven study sites; the proportion was

over 70% at three of the sites (Rahman et al., 2014). In the same analysis it was found that

of children who died from persistent diarrhoea, over 40% were severely malnourished in

all  countries  except  Tanzania  where  only  10.5%  of  the  children  were  severely

malnourished.  However,  the  relationship  between  diarrhoea,  particularly  persistent

diarrhoea, and malnutrition is bi-directional and it was not possible to determine the extent

to which malnutrition may be due to persistent diarrhoea.

In a study on persistent diarrhoea as a cause of childhood mortality in rural Bangladesh,

children suffering from persistent diarrhoea and malnutrition were at highest risk of dying

during their third year of life. Children with infectious diseases had a two to four times

higher risk of dying if they were malnourished, and for diarrhoea the risk was 17 times as

higher.  Forty-nine  percent  (49%)  of  the  diarrhoeal  deaths  were  in  children  with

malnutrition associated with persistent diarrhoea. A  study conducted in Zambia found that

most deaths  occurred within the first 24 hours after admission (Irena et al., 2011) while

another study in Nigeria found that mortality was highest within the first 3months post-

discharge (John et al., 2018).
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2.4  Health Outcomes in Children with Diarrhoea and SAM after Discharge From 

Hospital

A study conducted  in  Bangladesh  found the  common morbidities  following  discharge

included fever (26%), cough (24%) and diarrhoea (20%) while 2.8% of the children died

(Ashraf et al., 2012). This study is among a few that has managed to follow up children

after discharge from care centres and record their morbidity and mortality during a period

of time. However, the study did not state how many children had diarrhoea prior to the

study and also the contribution of diarrhoea towards subsequent morbidity and mortality

was not elucidated.

2.5 Trend in Nutritional Status in Discharged Children with SAM

Care  in  CMAM  takes  place  through  the  Outpatient  Therapeutic  Programme  (OTP).

The OTP provide ready-to-use therapeutic food (RUTF) and routine medical treatment for

children  with  SAM without  medical  complications  as  well  as  monitoring  progress  in

anthropometric indices for nutritional status. The children attend outpatient care once a

week  until  they  recover.  The  caretakers  are  counselled  on  appropriate  feeding

recommendations  and  once  discharged  from  the  nutritional  care,  the  children  are

periodically monitored to avoid relapse. The various work on post-discharge outcomes of

children  with  SAM from inpatient  care  has  been difficult  to  compare  since  discharge

criteria and lengths of follow-up varied (Dale et al., 2018).

2.6 Inpatient and Outpatient Care in Children with Both SAM and Diarrhoea

There has yet to be substantial studies that clearly show the superiority of CMAM over the

traditional  facility-based care  of SAM especially  in  the case of such complications  as

diarrhoea.  The treatment  of SAM entirely  as an outpatient  is  still  relatively  recent,  so

direct  clinical  evidence  concerning  the  management  of  complications  is  lacking
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(Manary et al., 2012). This study aims to be an indicator of the strength of community-

based management of SAM for children with diarrhoea by comparing the progress of the

children discharged from inpatient care with those treated purely as outpatients.

2.7 Research Gaps

Concomitant occurrence of SAM and diarrhoea places the child at increased risk of poor

health outcomes. Follow up studies have shown that the prevalence of diarrhoea in SAM

children discharged from hospital care steadily declines over the course of the follow up

visits.  However,  there is  a  scarcity  of studies  that  follow up children  with SAM after

discharge and consequently none of the studies reviewed could establish the influence of

diarrhoea on health outcomes or the nutritional status once children are discharged from

hospital care. Similarly,  there is a deficiency of strong studies that describe the rate of

relapse in children with SAM. A deficiency also exists in the evidence to strongly support

the current recommendations, or the lack of, on the decision to admit or treat as outpatient

children  with  both  SAM  and  diarrhoea  but  without  any  other  common  medical

complications. This study will contribute to filling in the gap by providing information on

health  and  nutritional  status  of  SAM  children  with  diarrhoea  after  discharge  from

hospitals. 
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CHAPTER THREE

3.0 METHODOLOGY

3.1 Description of the Study Area

3.1.1 Location

This study was carried out in Ilala district in Dar-es-Salaam (Figure 2). The Municipality

has  a  population  of  l  220  611 people and  covers  an  area  of  365  km2.  The  average

household size is 4.0 (URT, 2012). The coordinates of the municipality are longitude 39˚

14’ 56.40" E and latitude -6˚49'26.40". Ilala district is bordered by Temeke district to the

south, Kisarawe district to the west, Kinondoni district to the north, and the Indian Ocean

to the east.

Administratively, it consists of 3 divisions, 26 wards, and 101 sub-wards. Over 70% of the

population in Ilala district utilizes health services in public facilities. There are 23 public

health facilities and about 115 private health centres (URT, 2012). Amana RRH, where this

study was carried out, is located in the Ilala ward in the centre of Dar-es-Salaam. The

services  are  provided  at  different  departments  including  Surgery;  Internal  Medicine;

Paediatrics;  Obstetrics  &  Gynaecology;  Emergency  Services  and  the  Outpatient

Department The hospital receives approximately 800 to 1200 patients per day of which

100 to 200 are children below the age of five years. The hospital also receives 15 to 30

children with SAM every month  (ARRH, 2018). Health interventions in the hospital are

based on preventive and curative measures. Table 3.1 details the demographic and health

characteristics of the district.

Amana RRH was chosen because it allowed for establishment of new follow-up clinic in a

limited  period  of  time.  Random checks  showed  large  number  of  children  with  SAM
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presenting at the outpatient department of the hospital. The hospital receives on average

one to two children with SAM every day (ARRH, 2018).

Figure 3.1 : A map of Ilala District 

Source: (Kileo et al., 2015)
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Table 3.1: Demographic and Health Data in the Ilala district

Indicator Tanzania Main
Land

(TDHS-MIS,
2016-2016)

Amana Regional
Referral Hospital 

(ARRH, 2016)

Total population 46 336 000 1 220 611
Growth rate 2.9 4.5
Expected number of births/year 38.1/1000 39 540
Expected number of Children< 1 year 4.0 3.2
Expected number of Children <5 years 17.0 12.9
Expected number of Women: 15 – 49 years 23.0% 31.0
Number of recorded Maternal deaths/year 454/100 000 65/100 000
Number of recorded  deaths of children under
1 year/year 51/1000 48/1000
Number of recorded deaths of children under
five years/year 81/1000 124/1000
Total number of deaths/year 14/1 000 869/1000
Poverty rate 33.6 50.0

3.1.2 Climate

The Dar-es-Salaam City experiences relatively high rainfall (800-1200mm per year), and

high ambient temperature (25 - 350C) and humidity (67-96%). The geology of Dar-es-

Salaam consists of two major geological units, that is, the underlying substratum of semi-

consolidated  formations  and  outcropping  rocks  and  superficial  material  mainly  loose

sediments. The soil is largely clayey and sandy. Highland plateau include Pugu, Kinyerezi,

Chanika and Msongola wards (ESIA Report, 2015).

The vegetation in Ilala municipality consists of various species of disturbed bush land,

miombo species, swamps vegetation and mangroves. Few bird species (mostly the Indian

Crow),  and  reptiles  such  as  lizards  and  a  significant  number  of  rats  and  flies  were

observed  in  the  study  area.  In  the  subproject  areas  the  main  fauna  include  domestic

animals such as livestock, dogs, pigs, cows, chicken and birds. The River Msimbazi passes

through  the  municipality  and  drains  most  parts  into  the  Indian  Ocean.  The  river  is

considered  heavily  contaminated  by  wastes  disposed  of  from  industries  and  adjacent
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residential areas. The river is also being used by small scale urban farmers for irrigation of

vegetables and fruits grown along the river banks (ESIA Report, 2015).

Air and noise pollution are among the modern issues in the city of Dar-es-Salaam. The air

pollution  sources  include  gaseous dust  and particulate  emissions  from motor  vehicles,

industrial  stacks  construction  activities  and  mining  activities.  The  main  pollutants

emanating from these sources are sulphur dioxide, carbon monoxide, nitrogen oxides and

particulate matters (ESIA Report, 2015).

3.1.3 Ethnicity

The Zaramo are considered to be the original African inhabitants of Dar-es-Salaam and

therefore Ilala. Ilala being at the centre of a sprawling seaside metropolis of Dar-es-Salaam

draws in migrants from all regions of Tanzania. Hence, the ethnic composition of Ilala is

as variable as the country itself. It is a mixture of various African, Indian, and Arab ethnic

groups drawn into the city by the various business activities (Bryceson, 2010).

3.1.4 Socio-economic activities

The  main  economic  activities  of  the  residents  are  marketing,  industry,  fishing,  and

agriculture.  The  major  land  use  categories  in  Ilala  municipality  include  residential,

commercial,  mixed  uses,  agricultural,  industrial  and  recreational  areas  (ESIA Report,

2015).

3.2 Study Design, Population and Recruitment

3.2.1 Study design

The study was a hospital-based prospective cohort study that followed up two groups of

children  with  SAM;  those  with  SAM  with  diarrhoea  and  those  with  SAM  without
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diarrhoea. The two groups were followed up for a period of 90 days and each group was

expected to make a maximum of seven (7) scheduled visits during that period. The first

visit  was  marked  as  the  date  the  child  was  first  recruited  into  the  study  after  being

diagnosed with SAM. Upon discharge from the hospital the children were assigned date

for when to return for follow up visits after every 14 days from the date of discharge. The

last visit was marked as the date that the child completed the seventh visit or the last date

the child made a clinic visit before being lost to follow up. During follow up children were

managed according the clinical signs and symptoms presented as well as the WHO 2014

recommendations  for  follow up of  children  diagnosed  with  SAM. Children  that  were

admitted followed the ten steps management that included the provision of F75 and F100

formula feeds as well as RUTFs (Appendix 1).

Children  were  discharged  from  inpatient  care  once they  had  completed  parenteral

antibiotic  treatment,  and were  clinically  well  and alert  and the  medical  complications

resolved, their appetite had fully recovered and they are eating well and the oedema had

reduced or resolved. Once children were discharged, they were prescribed RUTF, folic

acid  and iron supplements.  Zinc,  vitamin  A and other  supplements  were prescribed in

cases were these were not completed during hospital stay. The children that were treated as

outpatients were prescribed RUTFs and folic acid to take at home. For both groups of

children other management during first visit and follow up visits depended on the nature

of complications they presented with during follow up.

3.2.2 Study population and recruitment

The study involved children aged 6 to 59 months presenting with SAM and receiving

treatment at Amana RRH between 1 September, 2019 and 31 March, 2020. Recruitment

was done at the Paediatrics Outpatient Department (OPD) and in the admission wards.
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Only children whose parents provide a written informed consent were recruited into the

study. The  criteria  for  diagnosing  SAM was  a  child  with  weight-for-length  or  height

Z-score  less  than   -3  of  WHO  2006  Child  Growth  standards,  or  mid-upper-arm

circumference of less than 115 mm or the presence of or bilateral pitting oedema or both.

3.2.3 Sampling procedure

A purposive non-probability sampling procedure was used whereby all children attending

the outpatient clinic at Amana RRH and meeting the inclusion criteria described in section

3.2.2 were included in the study.

3.2.4 Sample size determination

Sample size was calculated using the Fleiss Method (Fleiss,  et al., 1981). Details of the

method and sample calculation are given in Appendix 2. Data was expected to be collected

from a  sample  size  of  890 children  with  SAM (445 children  with  diarrhoea  and 445

children without diarrhoea). However, the study managed to recruit 76 children (33 with

diarrhoea and 43 without diarrhoea). This shortfall was due to the Covid-19 outbreak after

which data collection at the hospital had to be halted. The hospital was designated as the

National Camp for Covid-19 suspects and confirmed cases. All other services and clinics

including SAM clinic services were stopped for a period 3 months to avoid exposure of

patients to the virus.

3.3 Data Collection

3.3.1 Data collection and pre-testing of tools

Data collection tools (Appendix 3) were pre-tested under field conditions at Amana RRH

hospital by interviewing ten (10) parents using the designed study questionnaire . The aim

was to check for clarity, meaningfulness and comprehensiveness of the tools, and duration
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of  administration.  The  questionnaire  was  filled  by  the  interviewer  and  the  baseline

information took an average of 15 minutes to fill during the first interview whereas the

follow up details took an average of 10 minutes during the follow up visits. Modifications

were  later  done  to  improve  clarity  of  certain  items  and  the  addition  of  few  missing

response categories.

A pre-tested structured case record forms and structured observations were used to collect

research  data  on  health  outcomes  (common  medical  complications  (Appendix  4)  and

mortality) and nutritional status. Data collection begun when the child was first seen at the

hospital  and  continued  with  each  scheduled  clinic  visit.  At  first  visit  (baseline),

information on the demographic and socio-economic characteristics of study children and

their parents as well as past medical history of the children were collected. Information on

the medical complications and nutritional status was collected at baseline and on follow-

up visits. Additional information on admission status, nutritional supplements (folic acid,

iron, and zinc), RUTF and antibiotics received during follow up was also collected. Child

feeding information was also collected and included breast feeding status and food intake

24 hours prior to the interview using a 24-hour dietary recall method. 

Dietary diversity score was calculated using the seven food groups recommended by the

WHO’s Infant and Young Child Feeding (IYCF) practices for children aged 6–23 months

by considering Minimum Dietary  Diversity (MDD) as the consumption of four or more

food groups from the  seven food groups for  higher  dietary  quality  and  to  meet  daily

energy and nutrient requirements (WHO, 2008). This cut-off point was used due to its

association  with  better  quality  diet  both  for  breastfed  and  non-breastfed  children

(FANTA,  2007).   The  source  of  information  was  child’s  caretaker  and  physical

examination of child by researcher.
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Data  was  collected  from  1  September  2019  to  31  March  2020.  Data  collection  was

planned to continue to 30 June 2020, however, due to Covid-19 outbreak, data collection

was stopped on 31 March 2020.

3.3.1.1 Determination of prevalence of diarrhoea in children presenting with SAM

Each time a child was assessed, the presence or absence of diarrhoea was established by

first asking the parent and by visual witness of the motions (when possible). Diarrhoea

was defined according to the  WHO’s  2014  guidelines for the management of common

childhood illnesses which state that “diarrhoea is the passage of three or more loose or

watery stools per 24 hours , or more frequent passage than is normal for the individual”.

At the end of study the frequency of the presence of diarrhoea was calculated.

3.3.1.2 Assessment of trends of nutritional status in children with SAM

Anthropometric  measurements  as well  as presence of oedema were used to  assess the

nutritional status of the children (Appendix 5).  A digital scale was used to measure weight

of each child to the nearest 0·1kg and a wooden three-piece length board was used for

measuring  supine  length  or  height  to  the  nearest  0·1  cm.  Standard  anthropometric

procedures  were  followed  (UN,  1986).  Child’s  age  was  obtained  from the  birth  date

marked on their  clinic  card.  Nutritional  status was defined using cut-off  points  of the

Z-scores generated by comparing the anthropometric  measurements  to  the WHO 2006

Child Growth Standards using the WHO Child Growth Standard Charts. The information

on duration of follow up in days as well as the number of clinic visits made was used to

establish the trends in nutritional status over the follow up period.
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3.3.1.3 Determination of frequency of occurrence of the common medical 

complications of SAM

The medical complications assessed were hypoglycaemia, hypothermia (or hyperthermia),

anaemia,  skin  lesions,  loss  of  appetite,  vomiting,  respiratory  distress,  diarrhoea  and

oedema.  The  case  record  form  and  structured  observations  were  used  to  collect

information  these  complications.  The  information  was  later  used  to  determine  the

frequency of new occurrences of a complication during follow up, the total  number of

days  a  complication  was experienced  during follow up,  total  number  of  days  that  all

complications were experienced during follow up, total  person-days observed and total

number of days all children were followed up for.

3.3.1.4 Estimation of SAM-related mortality

Death was said to have occurred when there had been simultaneous onset of apnoea and

unconsciousness in the absence of circulation that is irreversible and full and extensive

attempts  at  reversal  of  any  contributing  cause  to  cardio-respiratory  arrest  were  made.

Confirmation  of death was made when there was no respiratory effort  and no audible

breath sounds,  no palpable  central  pulse and no audible  heart  sounds,  the pupils  were

fixed,  dilated  and  unresponsive  to  light,  no  response  to  a  painful  stimulus   and  the

presence of cold extremities (depending on the timing of the assessment) (Academy of

Medical Royal Colleges,  2008). Mortality was estimated by the number of deaths that

occurred  during follow up.  Time frame of  mortality  was also calculated  based on the

period between date of first visit and the date of death.
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3.3.2 Secondary data

Secondary  data  on the average  number  of  patients  served at  the hospital  per  day,  the

average number of children below five years of age treated at the hospital per day and the

average  number  of  children  below  five  years  of  age  with  malnutrition  treated  at  the

hospital  per  day  was  obtained  from  the  hospital’s  electronic  Health  Information

Management System (eHIMS).

3.4 Ethical Considerations

The clearance to conduct the study was obtained from Sokoine University of Agriculture

followed  by  Ethical  clearance  issued  by  the  National  Institute  of  Medical  Research

(NIMR/HQ/R.8a/Vol. IX/3469) (Appendix 6). Additional permission to conduct the study

was  obtained  from the  Medical  Officer  In-Charge  of  Amana  RRH.  Written  informed

consent was obtained from the caretakers of the children enrolled in the study.

3.5 Data Analysis

Data was cleaned, checked for consistency and analyzed using the IBM Statistical Package

for Social Sciences (SPSS) version 20 (IBM, 2016).

The dependent  variables  in  the  study were the  health  outcomes  described in  terms of

clinical symptoms and signs and the number of admissions during the course of the study;

the mortality rate; and the nutritional status measured at the end of the study (SAM, MAM

or Normal nutritional status). The independent variables in the study were the presence or

absence of diarrhoea, inpatient or outpatient status, demographic characteristics and child

feeding  characteristics  (breast  feeding  status  and  dietary  diversity).  The  dependent

variables formed the primary outcomes of the study. The secondary outcomes were formed

by  the  demographic  characteristics,  the  child  feeding  characteristics,  the  use  and

prescription of dietary supplements and adherence to clinic visits.
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The analysis was conducted according to the order of the objectives but begun with a

general description of the population characteristics and the frequency distribution of the

dependent and independent variables (Descriptive statistics). In order to account for the

different durations of follow up anticipated among participants (open cohort study) and for

deaths  due  to  competing  risks  and losses  to  follow up,  rate  in  the  form of  Incidence

Density (ID) will be the descriptive measure of occurrence used. The association between

variables was measured by using ratio of proportion of days spent with the symptoms or

Incidence Density Ratio (IDR). The significance of the association was measured using

Confidence  Intervals  and  Chi-Squares  for  Independence  (categorical  data)  and

Independent-Samples T-Test (continuous data).

3.5.1 Incidence Density (ID)

The study used ID to  determine  the frequency of  occurrence  of  the  common medical

complications. Being an open cohort study, this measure allowed for the study to account

for the different durations of follow up anticipated among participants (open cohort study)

and for deaths due to competing risks and losses to follow up.

ID = (Number of new occurrences of a complication during a follow up period / Total

person- days observed) * 10n…………………...………………….................................. (1)

By “new occurrences”, ID disregarded the presence of the complication on first visit but

rather only focused on the occurrence afterwards. Total person-days observed was the sum

of every cohort member’s time at risk, which was defined as the number of days until he

or she developed the study outcome, died from competing risks, was lost to follow up, or

completed the follow-up period without developing the study health outcome. 10n was the

population base whereby 10 was raised to a power of two or more (n > 1). Since the

exponent n was a whole number, the population base has a value of 100, 1000, 10 000,
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100,000,  etc.  Its  sole  purpose  was  to  avoid  reporting  decimal  fractions  (e.g.,  0.012)

(Oleckno, 2008). For the sake of uniformity the population base was 1000 (n =3) in all

calculations of ID.

3.5.2 Incidence density ratio 

Incidence Density Ratio (IDR) is the most commonly reported rate ratio and it may also be

referred to as a relative risk or rate ratio (Oleckno, 2008). IDR was used in to compare the

mortality in children on the basis of presence or absence of diarrhoea as well  as their

admission  statuses  (inpatient  or  outpatient).  IDR  was  not  used  for  comparison  of

occurrence of complications and outcome in nutritional status on the basis of presence or

absence of diarrhoea nor their admission statuses. IDR would not paint a complete picture

in comparison because of the requirement to ignore the presence of complications or the

Nutritional status on first visit. Also IDR required ignoring the follow up occurrences of

complications or any change in nutritional status after the condition of a “new occurrence”

was satisfied.

IDR= IDe / IDue …………………………………………………………………………. (2)

IDe was the incidence density in the exposed group which in this study was either those

that had diarrhoea or those that were treated as inpatients. IDue was the incidence density

in the unexposed group which in the study referred to those children that did not have

diarrhoea or those that were treated as outpatient. The purpose was to evaluate the effect of

diarrhoea and admission status on the occurrence of mortality during follow up of the

children.

3.5.3 Ratio of Proportion (RP) of days spent with the symptoms

This ratio  was  preferred  for  comparison  between  groups  because  it  addressed  the

shortcomings of the IDR.
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RP = Proportion of days spent with a complication or a state of wasting (severe, moderate,

mild or normal) in children with diarrhoea / Proportion of days spent with a complication

or a Nutritional status in children without diarrhoea …………………………………. (3)

Proportion of days spent with a complication or a state of wasting (severe, moderate, mild

or normal) was calculated as a percentage by dividing the number of days spent with a

complication  or  a  state  of  wasting  by  the  total  number  of  days  observed.  The  same

analysis was conducted based on admission status for only those children that presented

with diarrhoea (Objective 6).                    The purpose was to evaluate the effect of

diarrhoea and admission status on the duration of the complications and poor nutritional

status during follow up of the children.

3.5.4 Chi-Square test for Independence

Pearson’s Chi-Square test for Independence with Yates Continuity Correction (for 2 by 2

tables) was used to explore the significance of the relationship that existed between two

categorical variables. In cases where the assumption concerning the ‘minimum expected

cell frequency’, which should be or greater (or at least 80 per cent of cells have expected

frequencies  of  5  or  more)  was  violated,  Fisher’s  Exact  Test  was  used  instead.  Each

variable had two or more categories. The analysis compared the observed frequencies or a

proportion of cases that occurred in each of the categories, with the values that would be

expected if there was no association between the two variables being measured. It was

based on a cross tabulation table, with cases classified according to the categories in each

variable (e.g. inpatient/outpatient and fever/no fever). Table 3.2 defines the variables used

in the Chi-Squares test for Independence analysis.
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Table 3.1: Definition of variables used in the Chi-Squares test for Independence 

analysis

Dependent variables Definition
Death during follow up 1 for Yes and 2 for No

Presence  of  loss  of  consciousness/altered  level  of
consciousness
Presence of fever/abnormal temperature
Presence of vomiting
Presence of chest symptoms/Respiratory signs
Presence of skin changes/ skin lesions
Presence of body swelling/ oedema
Presence of abnormal RBG
Presence of palmar pallor
Presence of poor appetite
Presence of poor nutritional status

1 for Yes and 2 for No
1 for Yes and 2 for No
1 for Yes and 2 for No
1 for Yes and 2 for No
1 for Yes and 2 for No
1 for Yes and 2 for No
1 for Yes and 2 for No
1 for Yes and 2 for No
1 for Yes and 2 for No
1 for Yes and 2 for No

Independent variables
Presence of diarrhoea 1 for Yes and 2 for No
Admission status 1 for Inpatient and 2 for Outpatient

3.5.5 Independent-samples T-Test and confidence intervals

Independent- samples T-test was used to explore the significance of the relationship that

existed between a categorical independent variable and a continuous dependent variable.

The test  was  used  to  compare  the  mean  score,  on  some  continuous  variable,  for  two

different groups of participants. Table 3.3 defines the variables used in the Independent-

samples T-Test analysis.

Table 3.2: Definition of variables used in the Independent-samples T-Test 
analysis

Dependent variable Definition

Duration of loss of consciousness
Duration of fever
Duration of vomiting
Duration of chest symptoms
Duration of skin changes
Duration of body swelling
Duration of palmar pallor
Duration of poor appetite
Duration of poor nutritional status

Number of days with Loss of consciousness
Number of days with fever
Number of days with vomiting
Number of days with chest symptoms
Number of days with skin changes
Number of days with body swelling
Number of days with palmar pallor
Number of days with poor appetite
Number of days with poor nutritional status

Independent variables
Presence of diarrhoea 1 for Yes and 2 for No
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Admission status 1 for Inpatient and 2 for Outpatient

CHAPTER FOUR

4.0 RESULTS

A total of 76 children under the age of five years were enrolled into the study. Of those, 64

(84.20%) were being treated as inpatient while 12 (15.80%) were treated as outpatient.

Of the 76 enrolled children, 50 (65.80%) were followed up after the first visit. Twenty six

(34.20%) of  the  children  did  not  make subsequent  visits.  These  children  were  lost  to

follow up. Ten (38.5%) of the children died before beginning follow up visits while the

remaining 16 (61.5%) did not provide any explanation for not attending follow up visits.

Twenty  six  (34.2%)  of  the  children  completed  the  seven  scheduled  visits  while  the

remaining 31.6% made 2 to 5 scheduled visits  before dropping out.  Mean duration of

follow up was 46.33 (SD 41.18) days. There was no significant differences between those

who completed follow up and those who did not complete follow up in terms of caregivers

age (p= 0.614), residence (p=0.959), level of education of female caretakers (p= 0.255)

and marital status of female caretakers (p= 0.908). Detailed description of the caregivers’

characteristics is given in Table 4.1.
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Table 3.1: Distribution of caregivers socio-demographic characteristics by their 

children follow up status

Socio-demographic characteristics Not followed
up ( n=26)

n (%)

Followed up 
(n=50)
n (%)

Age group (years)
18 - 24 5 (19.2) 15 (30.0)
25 - 34 18 (69.2) 27 (54.0)
35 - 49 3 (11.5) 6 (12.0)
50 or more 0 (0.0) 2 (4.0)

Marital status
Single 11 (42.3) 17 (34.0)
Married 10 (38.5) 21 (42.0)
Cohabitating 5 (19.2) 12 (24.0)

Level of education
No formal education 2 (7.7) 3 (6.0)
Some primary school education 2 (7.7) 1 (2.0)
Complete primary school education 18 ( 69.2) 27 ( 54.0)
Some secondary school education 4 (15.4%) 17 (34.0)
Complete college/university education 0 (0.0) 2 (4.0)

Location of residence
Urban 20 (76.9) 37 (74.0)
Peri-urban 5 (19.2) 11 (22.0)
Rural 1 (3.8) 21 (4.0)

4.1 Socio-economic and Demographic Characteristics

4.1.1 Sex, age and marital status of children and caretakers

Of the children enrolled into the study, 44 (58.9%) were male while 32 (42.1%) were

female. Mean age of the children was 17.75 (SD 8.33; range: 7-45) months. Half (50.0%)

of the children were between the age of 13 and 24 months. All 76 (100.0%) of the children

recruited were accompanied by their female caretakers with which the interviews were

conducted.  Mean age  of  the  caretakers  was 28.80 (SD 7.43;  range:  20-62)  years,  and

majority (59.2%) were aged between 25 and 34 years. Thirty one (40.8%) of the caretakers
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were  married  and  living  with  their  partners  while  23  (30.3%)  were  single  mothers.

Detailed description is found in Table 4.2.

Table 4.2:  Distribution of children and caretakers according to sex, age and marital 

status (n=76)

Child sex                                    n (%)
Male 44 (58.9)
Female 32 (42.1)

Age-group of children (months)
6 – 12 25 (32.9)
13 – 24 38 (50.0)
25 – 59 13 (17.1)

Female Caretakers’ age (years)
18 – 24 20 (26.3)
25 – 34 45 (59.2)
35 – 49 9 (11.8)
≥ 50 2 (2.6)

Marital status of female caretakers
Single 23 (30.3)
Married: Living together 31 (40.8)
Divorced 5   (6.6)

Cohabitating 17 (22.4)

4.1.2 Occupation and education level of caretakers

Table 4.3 shows that more than half of the female caretakers (53.9%) and their spouses

(67.1%)  were  self-employed.  Results  also  indicate  that  28  (36.80%)  of  the  female

caretakers  were homemakers.  Only 2.6% of the caretakers  reported to be unemployed.

Mean number of years gone to school for female and male caretakers was 9.11 (SD 2.93;

range: 0 - 15) years and 7.63 (SD 2.71; range 0 – 15), respectively. Most (59.20%) of the

female caretakers had completed primary school education and about a quarter (27.6%)

had  some  secondary  school  education.  Of  the  male  caretakers,  39.5%  and  35.5%

completed  primary  school  education  and  had  some  secondary  school  education,

respectively.
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Table 4.3: Distribution of caretakers by occupation and education level (n=76)

Characteristic Male [n (%)] Female [n (%)]

Occupation
Self employed 51 (67.1) 41 (53.9)

Employed for wages 15 (19.7) 5 (6.6)
Unemployed 2  (2.6) 2 (2.6)

Homemaker 0 (0.0) 28 (36.8)
Retired 0 (0.0) 0 (0.0)

Unknown1   8 (10.5) 0 (0.0)

Education level

No formal education 1 (1.3) 5 (6.6)

Some primary school education 0 (0.0) 3 (3.9)

Completed primary school education 30 (39.5) 45 (59.2)

Some secondary school education 27 (35.5) 21 (27.6)

Completed secondary school education 1 (1.3) 0 (0.0)
Completed college/ university programme 5 (6.6) 2 (2.6)
Unknown* 12 (15.8) 0 (0.0)
1The caretaker interviewed did not know this information

4.1.3 Location of residence of children

Majority (80.3%) of children resided in Ilala district,  mainly from Tabata (14.5%) and

Buguruni (13.2%) wards. There were some children who resided from other districts but

attended Amana due to the proximity of their residences to the hospital. Details of their

residences are presented in Table 4.4.
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Table 4.4: Distribution of children by district and ward of residence (n=76)

District Ward                       n (%)
Ilala Tabata 11 (14.5)

Buguruni 10 (13.2)
Kiwalani 7 (9.2)
Kitunda 5 (6.6)
Vingunguti 5 (6.6)
Gongo la Mboto 5 (6.6)
Kigogo 4 (5.3)
Ukonga 4 (5.3)
Others1 3 (4.0)

Temeke 7 (9.2)
Ubungo 4 (5.3)
Kinondoni 2 (2.6)
Kigamboni 0 (0.0)
Outside Dar-es-Salaam 2 (2.6)
1Others; Karakata, Kinyerezi and Segerea each had a single child in the study.

4.1.4 Household size and composition

Mean household size was 4.74 (SD 2.16, range: 2-13) people. Most households (68.4%)

had a composition  of  3  to  5 members  per  household.  Of those members,  almost  half

(47.2%) were in the age group of 20 to 64 years. Other details are presented in Table 4.5.

Table 4.5: Distribution of household composition by number of members and age 

groups (n=76)

Number of members per household
Households with such composition

n (%)
2 or less 5 (6.6)
3 to 5 52 (68.4)
6 to 8 15 (19.7)
9 or more 4 (5.3)

Age-groups in years
< 2 75 (20.7)
2 to 4.9 34 (9.4)
5 to 14 52 (14.4)
15 to 19 21 (5.8)
20 to 64 171 (47.2)
>64 9 (2.5)
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4.1.5 Housing characteristics, cooking energy and water sources

Results as presented in table 4.6 shows that more than half (68.4%) of the children came

from households  that were renting their  living spaces  while  29.0% were coming from

households that owned their living spaces. In most households (73.7%), drinking water

was piped into dwellings from either nearby closed wells or from the government supply.

Charcoal and gas was used by most of the caretakers (38.2%) while 25.0% used only

charcoal. Majority (72.4%) of children came from households that used pit latrines. Of

those, 64.5% were shared toilets while 7.9% were not shared toilets. Flush toilets were

used by 27.6% of the households.

Table 4.6: Distribution of children by housing characteristics, cooking energy and 

water sources (n=76)

Type of housing n (%)
Own house 22 (29.0)
Guest 2 (2.6)
Renting 52 (68.4)

Source of drinking water
Piped into dwelling 56 (73.7)
Protected well 18 (23.7)
Others 2 (2.6)

Source of cooking energy
Charcoal and gas 29 (38.2)
Charcoal 19 (25.0)
Charcoal and kerosene 17 (22.4)
Solar energy 7 (9.1)
Firewood 4 (5.3)

Toilet facilities in use
Pit latrine ( shared) 49 (64.5)
Pit latrine ( not shared) 6 (7.9)
Flush toilet 21 (27.6)
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4.2 Medical History of the Children

4.2.1 Underlying medical conditions

Table 4.7 presents details of the medical conditions that were diagnosed before or during

follow  up  of  the  children.  During  follow  up,  29  (38.2%)  children  presented  with  an

underlying medical condition; whereby Cerebral palsy (41.5%) and HIV/AIDS (31.0%)

were the most common. Most (76.0%) of the conditions preceded the onset of SAM by

three months or more, with 41.4% having a duration of 7 to 12 months. The mean duration

of the conditions was 9.03 (SD 7.59; range: 0 – 36) months.

Table 4.7: Distribution of children by underlying medical conditions (n=29)

Medical Condition   n (%)
Cerebral palsy 12 (41.5)
HIV/AIDS 9 (31.0)
Pulmonary Tuberculosis 3 (10.3)
Down’s Syndrome 2 (6.7)
Others (Congenital Heart Disease, Sickle Cell Disease and Prematurity) 3 (10.3)

Duration of medical condition  in months
< 3 7 (24.1)
3 to 6 4 (13.8)
7 to 12 12 (41.4)
>12 6 (20.7)

4.2.2 Immunization status of the children

According to the Immunization and Vaccine Development Programme (IVDP) schedule

for vaccination of children below the age of five years, 75.0% of the children were on

track  and  had  been  vaccinated  as  per  IVDP.  However,  13.2%  of  the  children  had

incomplete  vaccination  schedules  after  missing  one  or  more  vaccines  while  the

immunization status of 11.8% of the children could not be established due to missing of

the children clinic cards.
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4.3 Follow up Details

4.3.1 Symptoms and signs experienced during follow up

Table 4.8 presents symptoms experienced by children during follow up. Fever was the

most common symptom experienced by the children. Fever was present in 78.9% of the

children at first visit and experienced by 62.0% of the children during follow up.  Fever

had the longest reported duration during follow up (mean 4.58 SD 5.939; range: 0 – 22

days), with 35.0% of the follow up days being spent with fever. Palmar pallor was the

commonest sign found in the children. Some or severe palmar pallor was present in 90.8%

of the children on first visit and was experienced by 68.0% of the children during follow

up. During follow up, 9.2% of the children were readmitted after an initial discharge while

11.9% of the children made more than one unscheduled hospital  attendance at  Amana

RRH or any other hospital.

Table 4.8: Distribution of children by symptoms and signs experienced 

during follow up

Symptoms Children with the
symptom on first

visit (n=76)

Children with the
symptom during
follow up (n=50)

Fever 60 (78.9) 31 (62.0)
Chest symptoms 43 (56.6) 29 (58.0)
Diarrhoea 33 (43.4) 18 (36.0)
Vomiting 31 (40.8) 15 (30.0)
Skin changes 21 (27.6) 16 (32.0)
Limb/facial swelling 20 (26.3) 8 (16.0)
Loss of consciousness 4 (5.3) 2 (4.0)

Signs
Palmar pallor 69 (90.8) 34 (68.0)
Poor appetite 56 (73.7) 20 (40.0)
High temperature 48 (63.2) 8 (16.0)
Respiratory signs 35 (46.1) 11 (22.0)
Skin lesions 23 (30.3) 19 (38.0)
Oedema 22 (28.9) 5 (10.0)
Abnormal RBG 8 (10.5) 1 (2.0)
Altered level of consciousness 7 (9.2) 0 (0.0)
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4.3.2 Prevalence of diarrhoea in children presenting with SAM

Prevalence of diarrhoea on first visit was 43.4% and dropped to 16.0% on the last visit.

The  prevalence  of  diarrhoea  was  higher  among  female  children  (46.9%)  than  male

children (40.9%). Children from age 13 to 24 months had the highest (47.4%) prevalence

of diarrhoea on first visit. The prevalence of diarrhoea on first visit was higher among

children still breastfeeding (50.0%) compared to the children that were no longer being

breastfed (38.6%). Table 4.9 details the distribution of children in the first and last visit by

age,  sex,  underlying  medical  conditions,  immunization  status,  breastfeeding status  and

minimum dietary diversity.

Table 4.9: Distribution of children with diarrhoea by sex, age, underlying medical 

conditions, immunization status, breastfeeding status and minimum 

dietary diversity

Characteristics
First visit 

(n=76)
Last visit 

(n=50)
Sex
Male 18 (40.9) 4 (13.3)
Female 15 (46.9) 4 (20.0)

Age group (months)
6 – 12 10 (40.0) 3 (17.6)
13 – 24 18 (47.4) 4 (15.4)
25 - 59 5 (38.5) 1 (14.3)

Underlying medical condition
Present 12 (41.4) 4 (19.0)
Absent 21 (44.7) 4 (13.8)

Immunization status
Complete as per IVDP 24 (42.1) 6 (16.7)
Incomplete 4 (40.0) 2 (20.0)

Unknown 5(55.6)
0 (0.0)

Breastfeeding status
Yes 16 (50.0) 5 (23.8)
No 17 (38.6) 3 (10.3)

Meet minimum dietary diversity
Yes ( ≥ 4 food groups) 14 (50.0) 5 (22.7)
No (< 4 food groups) 19 (39.6) 3 (10.7)



35

4.3.3 Use of supplements, therapeutic food and antihelminths

During  follow  up,  51.3% and  40.8% of  the  children  did  not  use  the  prescribed  (by

clinician)  folic  acid  or  RUTF respectively. Iron supplement  was used  by most  of  the

children (65.8%) during follow up. Table 4.10 details the use of supplements, RUTF and

antihelminths during follow up.

Table 4.10: Distribution of children according to their use of supplements, 

therapeutic food and antihelminths

Number
of  days
followed
up

n (%)

Iron
Folic
Acid

Zinc1 RUTF2 Vitamin A3 Antihelminths4

0 26 (34.2)5 39 (51.3) 30 (39.5) 31 (40.8) 27 (35.5) 28 (36.8)
1 – 6 11 (14.5) 0 (0.0) 0 (0.0) 3(3.9) 49 (64.5) 48 (63.2)
7 – 14 4 (5.3) 4 (5.3) 44 (57.9) 17 (22.4) 0 (0.0) 0 (0.0)
15 – 30 11 (14.5) 6 (7.9) 2 (2.6) 14 (18.4) 0 (0.0) 0 (0.0)
31 – 60 24 (31.6) 10 (13.2) 0 (0.0) 11(14.5) 0 (0.0) 0 (0.0)
61- 90 0 (0.0) 17 (22.4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
>90 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
1  Zinc was prescribed for 10 to 14 days as per guidelines of treatment of children with SAM and
diarrhoea  (WHO,  2014).   It  was  only  prescribed  again  if  the  child  was  re-admitted  or  had
recurrence of diarrhoea
2RUTF was only prescribed for 3 to 4 weeks as per guidelines for treatment of children with SAM
and diarrhoea (WHO, 2014)
3Vitamin A was prescribed for first two days after first visit then repeated for one single day after 2

weeks making a total of 3 days (WHO, 2014)
4Antihelminths were given only once during follow up to adhere with the national programme of
the child being de-wormed  at least once every 6 months as per the Reproductive and Child Health
Services (RCH) Programme in Tanzania.
5 Number of children (percentage)

4.3.4 Child feeding information

The rate of breastfeeding for children below the age of 2 years was 53.1% on first visit and

dropped to 15.6% in the last visit. Table 4.11 shows the difference in breast feeding status

between the first and the last visit.  During follow up, the mean dietary diversity score

(DDS) increased from 2.88 (SD 1.51; range: 1.0 – 6.0) food groups on first visit to 4.62

(SD 1.203; range: 1.0 – 6.0) on the seventh visit.
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Table 4.11: Distribution of children by breastfeeding status

Age group (months) Number of breastfeeding children n (%)
First visit (n=32) Last visit (n=32)

6 - 12 17 (53.1) 5 (15.6)
13 - 24 12 (37.5) 20 (62.5)
25 - 59 3 (9.4) 7 (100.0)

4.4 Nutritional Status of Children with SAM

Prevalence of wasting during the first visit was 97.4%, with 86.9% of the children being

severely wasted and 9.2% moderately wasted. In the last (seventh) visit,  prevalence of

severe  wasting  decreased  to  11.6%  while  moderate  wasting  increased  to  34.6%.

Prevalence of oedema on first visit was 28.9%. None of the children had oedema on last

visit. Table 4.12 shows the trends in nutritional status during follow up. Mean number of

days with wasting was 56.32 (SD 33.72; range: 0 – 109); and majority (52.0%) of children

spent 30 to 90 days with wasting. In 26.0% of the children, wasting lasted for less than 30

days, while in 18.0% of the children, wasting lasted for more than 90 days. Two (4.0%) of

the children did not present with wasting during follow up. The mean number of days with

oedema was 0.38 (SD 0.90; range: 0 – 3) days.

Table 4.12: Trends of nutritional status during follow up

Nutritional
status
variable

Children with the status [n (%)]
Visit 1
(n=76)

Visit 2
(n=50)

Visit 3
(n=41)

Visit 4
(n=37)

Visit 5
(n=33)

Visit 6
(n=29)

Visit 7
(n=26)

Wasting
Severe 66 (86.9) 21 (42.0) 10 (24.3) 5 (13.5) 7 (21.2) 5 (17.3) 3 (11.6)
Moderate 7 (9.2) 11 (22.0) 12 (29.3) 13 (35.1) 12 (36.4) 10 (34.5) 9 (34.6)
Mild 1 (1.3) 15 (30.0) 9 (22.0) 5 (13.5) 7 (21.2) 7 (24.1) 7 (26.9)
Normal 2 (2.6) 3 (6.0) 10 (24.4) 14 (37.8) 7 (21.2) 7 (24.1) 7 (26.9)

Oedema
Oedema 22 (28.9) 2 (4.0) 2 (4.9) 4 (10.8) 1 (3.0) 1 (3.4) 0 (0.0)
No oedema 54 (71.1) 48 (96.0) 39 (95.1) 33 (89.2) 32 (97.0) 28 (96.6) 26 (100.0)
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4.5 Occurrence of Common Medical Complications of SAM

Fever accounted for 35.1% of all the sick days experienced during follow up and had the

highest  occurrence of all  the symptoms experienced (Incidence Density,  ID: 16.30 per

1000 person-days, 95% CI:15.73, 16.87). On clinical examination, palmar pallor had the

highest  occurrence  of  all  the  signs  (ID:  18.00  per  1000 person-days,  95% CI:  17.39,

18.61). Loss of consciousness had the lowest occurrence during follow up (ID: 0.57 per

1000 person-days, 95% CI: 0.49, 0.65) while none of the children presented with altered

level of consciousness during follow up. Diarrhoea accounted for 15.1% of all the sick

days  during  follow  up  (ID:  7.11  per  1000  person-days,  95%  CI:  6.78,  7.44).

Table 4.13 details the frequency of occurrence of the common medical complications of

SAM.

Table 4.13: Frequency of occurrence of the common medical 

complications of SAM

Medical complication
ID (per 1000

person-days of
follow up)

Proportion of
follow up days

spent with
symptom (%)

Proportion of
sick days

accounted by
the symptom

(%)
Diarrhoea 7.11 2.8 15.1
Vomiting 5.30 2.2 11.8
Fever 16.30 6.5 35.1
Chest symptoms 13.00 4.7 25.2
Skin changes 5.50 1.7 9.3
Body swelling 2.44 05 2.9
Loss of consciousness 0.57 0.1 0.6
Signs
Abnormal RBG 0.28
Palmar pallor 18.00
Poor appetite 7.50
Altered level of consciousness 0
High temperature 2.44
Respiratory signs 3.95
Skin lesions 3.60
Oedema 1.44
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4.6 SAM-related Mortality among Children Treated at the Hospital

The crude case fatality rate (CFR) was 18.4%. Children with diarrhoea had a higher CFR

(20.9%) compared to those without diarrhoea (15.2%). The crude incidence density was

3.99 per 1000 person days of follow up (95% CI: 2.00, 6.00). All mortality occurred from

the group of children treated as inpatients at first visit (CFR 24.1%, ID 10.59 per 1000

person days of follow up).

More than half (57.1%) of the mortality occurred while the children were still admitted at

the hospital. The remaining mortality occurred either at home (21.4%) or at Muhimbili

National  Hospital  (21.4%) after  referral  for  further  management.  Most  (71.4%) of  the

mortality occurred in the first visit and half (50.0%) of all mortality occurred in the first 24

hours of admission. Table 4.14 shows the timeframe of the mortality that occurred during

follow up.

Table 4.14: Time frame of the mortality that occurred during follow up (n=14)

Time Mortality [n (%)] Time-frame
First 24 hours 7 (50.0)

First 10 days (8 and 9 days) 3 (21.4)
During the first visit 
(71.4%)

First month ( 29 days) 1 (7.1)

First 2 months (63 days) 1 (7.1)
After initial discharge 
from the hospital 
(28.6%)

First 3 months  (90 days) 2 (14.3)
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4.7 Comparison of the Health Outcomes and Progress in Nutritional Status at the

End of  Follow up in  Children  with  SAM And Diarrhoea  and SAM Without

Diarrhoea

Majority (90.0%) of the children with diarrhoea had reports of fever during follow up

while  80.0%  of  the  children  without  diarrhoea  had  such  reports.  Fisher’s  Exact  test

indicated a statistically non-significant association between a child having diarrhoea and a

child experiencing fever during follow up (p = 0.416). The mean duration of fever was

4.58 (SD 5.94; range 0 – 22) days with fever lasting 2.51 times longer in children with

diarrhoea (mean 6.07, SD 6.72; median 2.5, range: 0 – 22 days) than in those without

diarrhoea (mean 2.35, SD 3.66; median 0.00, range: 0 - 22). Independent-samples t-test

indicated a statistically significant difference in duration of fever between the two groups

(p = 0.015).

Results show that 66.7% of the children with diarrhoea had also reported incidences of

vomiting during follow up while 15.0% of the children without diarrhoea reported such

incidences. Chi-square test for independence indicated a significant association between a

child  having  diarrhoea  and  the  reported  occurrence  of  vomiting  during  follow  up

(p = 0.001). The mean duration of vomiting was 1.54 (SD 4.07; range: 0 – 25) days, with

vomiting lasting 3.49 times longer in children with diarrhoea (mean 2.17; SD 4.793) than

in those without diarrhoea (mean 0.60; SD 2.458). However, Independent-samples t-test

indicated a statistically non-significant difference in duration of vomiting between the two

groups of children (p = 0.185).

Majority (93.3%) of the children with diarrhoea had poor appetite during follow up while

80.0% of the children without diarrhoea had poor appetite. Fisher’s Exact test indicated a

statistically  non-significant  association  between  a  child  having  diarrhoea  and  the
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observation of poor appetite during follow up (p = 0.202). The mean number of days with

poor appetite was 16.80 (SD 30.41; range 0-109), lasting 7.60 times longer in children

with diarrhoea (mean 25.80; SD 36.35) than in those without diarrhoea (mean 3.30; SD

6.88).  Independent-samples  t-test  showed  a  significant  difference  in  duration  of  poor

appetite between the two groups (p = 0.002).

Result  showed  that  23.3%  of  the  children  with  diarrhoea  had  oedema  on  clinical

examination while 55.0% of the children without diarrhoea had oedema on examination.

Chi-square  test  for  independence  indicated  a  significant  association  between  a  child

having  diarrhoea  and  the  presence  of  oedema  on  clinical  examination  (p  =  0.047).

On clinical examinations of children with diarrhoea, 26.7% were severely wasted, 13.3%

moderately wasted, 33.3% mildly wasted and 26.7% had normal nutritional status. Among

children  without  diarrhoea,  15.0%  were  severely  wasted,  50.0%  moderately  wasted,

10.0%  mildly  wasted  and  25.0%  had  normal  nutritional  status.  Chi-square  test  for

independence indicated a significant association between a child having diarrhoea and the

outcome in wasting status during follow up (p = 0.026).

None of the other symptoms or signs showed a statistically significant association with

diarrhoea, in terms of presence or absence of the symptom or sign, or the duration of the

symptom  or  sign.  Table  4.15  provides  the  comparison  of  the  health  outcomes  and

nutritional status between children with SAM and diarrhoea and SAM without diarrhoea.

The crude case fatality rate (CFR)  in children with diarrhoea was 20.9% while that in

children  without  diarrhoea  was  15.2%.  Chi-square  test  for  independence  indicated  a

statistically  non-significant  association  between  the  presence  of  diarrhoea  and  the

mortality  that  occurred during follow up (p = 0.73).  The incidence density  rate  (IDR)

between children with SAM and diarrhoea and SAM without diarrhoea was 1.15 per 1000
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person-days of follow up (95% CI; 0.39, 3.42). This indicates the similarities in incidences

of mortality between the two groups.

Table 4.15: Comparison of health outcomes and nutritional status at the end of follow

up in children with SAM and diarrhoea and SAM without diarrhoea (n=

50)

Variable
Presence of diarrhoea

Ratio, R1 P –
value

Yes
[n(%)]

No 
[n(%)]

p- 
value

Symptoms2

Loss of consciousness 2 (6.7) 0 (0.0) 2.510 0.211
Fever 27 (90.0) 16 (80.0) 0.416 2.51 1.015
Vomiting 20 (66.7) 3 (15.0) 0.001 3.49 0.185
Chest symptoms 4 (13.3) 3 (15.0) 1.000 0.67 0.351
Skin changes 15 (50.0) 7 (35.0) 0.450 2.40 0.241
Body swelling 9 (30.0) 10 (50.0) 0.258 3.4 0.113

Signs2

Abnormal RBG 2 (6.7) 2 (10.0) 1.000 - -
Palmar pallor 28 (93.3) 18 (90.0) 1.000 1.21 0.449
Poor appetite 28 (93.3) 16 (80.0) 0.202 7.60 0.002
Altered level of consciousness 27 (90.0) 20 (100.0) 0.265 - -
High temperature 21 (70.0) 12 (60.0) 0.670 - -
Respiratory signs 17 (56.7) 8 (40.0) 0.386 - -
Skin lesions 17 (56.7) 13 (65.0) 0.768 - -
Oedema 7 (23.3) 11 (55.0) 0.047 - -

Nutritional status (Wasting) 0.026 - -
Severe 8 (26.7) 3 (15.0) - -
Moderate 4 (13.3) 10 (50.0) - -
Mild 10 (33.3) 2 (10.0) - -
Normal 8 (26.7) 5 (25.0) - -
1:  Ratio of proportion of days spent with symptom/sign in children with diarrhoea to that of days

spent with the symptom/sign in children without diarrhoea
2: Could  not  be  calculated  for  some observed signs  due  to  study limitations  that  led  to  data

insufficiency.

4.8 Comparison of the Health Outcomes and Nutritional Status at the End of Follow

up in Children With SAM and Diarrhoea Treated as Inpatient and Outpatient

Results showed that 94.4% of the children treated as inpatient had signs of respiratory

problems on clinical examination while none (0.0%) of children treated as outpatient had

the  signs  on  examination.  Fisher’s  Exact  test  indicated  a  statistically  significant
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association between admission status of a child and the observation of respiratory signs on

clinical examination (p=0.016).

Mean  number  of  days  with  wasting  was  63.65  (SD  30.30;  range:  16  –  109).

An  Independent-samples  t-test  showed  a  significant  difference  in  duration  of  wasting

between  children treated as inpatient (mean 61.50; SD 31.26 days) and those treated as

outpatient (mean 83.00; SD 1.41 days) (p=0.010). None of the other symptoms or signs

showed a statistically significant association with admission status in terms of either the

presence or  absence of  the symptom or sign or the duration  of the symptom or sign.

Table 4.16 details the findings of comparison of the health outcomes and nutritional status

between children with SAM and diarrhoea treated as inpatient  and outpatient.  CFR in

children treated as inpatient was 24.1% while there was no mortality in children treated as

outpatients. Fisher’s Exact test indicated a statistically non-significant association between

admission status and the mortality that occurred during follow up (p = 0.555).
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Table 4.16: Comparison of health outcomes and nutritional status at the end of follow

up in children with SAM and diarrhoea treated as inpatient and 

outpatient (n=20)

Health outcome Admission status
R1

p–
valueInpatient

[n(%)]
Outpatien
t [n(%)]

p-
value

Symptoms2

Loss of consciousness 1(5.60) 0(0.00) 1.00 0.749
Fever 12 (66.7) 2 (100.00) 1.00 0.96 0.718
Vomiting 7 (38.90) 2 (100.00) 0.189 0.14 0.485
Chest symptoms 9 (50.00) 1 (50.00) 1.00 0.56 0.292
Skin changes 7 (38.90) 1 (50.00) 1.00 0.22 0.559
Body swelling 4 (22.20) 0 (0.00) 1.00 0.492

Signs 2

Abnormal RBG 0 (0.00) 0 (0.00)
Palmar pallor 11(61.10) 1 (50.00) 1.00 2.35 0.620
Poor appetite 6 (33.30) 2 (100.00) 0.147 4.11 0.570
Altered level of 
consciousness

0(0.00) 0(0.00)

High temperature 3 (16.70) 1 (50.00) 0.368
Respiratory signs 17 (94.40) 0 (0.00) 0.016
Skin lesions 14 (77.80) 1 (50.00) 0.447
Oedema 3 (16.70) 0 (0.00) 1.00

Nutritional status 
(Wasting)

0.797 0.94 0.010

Severe 3 (16.70) 0 (0.00)
Moderate 3 (16.70) 0 (0.00)
Mild 7 (38.90) 1 (50.00)
Normal 5 (27.80) 1 (50.00)
1: Ratio of proportion of days spent with symptom or sign in children treated as inpatient to that of

days spent with the symptom or sign in children treated as outpatient.
2: R could not be calculated for some symptoms and observed signs due to study limitations that

led to data insufficiency.
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CHAPTER FIVE

5.0 DISCUSSION

The study set out to test the hypothesis that after discharge from hospital care, children

with SAM and diarrhoea have poorer health and nutritional status outcomes than children

with SAM without diarrhoea. The study also aimed to test the hypothesis that children

with SAM and diarrhoea treated as outpatients have poorer health and nutritional status

outcomes than those treated as inpatients.

Major findings of this study include longer duration in fever and poor appetite  among

children with diarrhoea than in children without diarrhoea.  Incidences of vomiting and

oedema  were  higher  in  children  with  diarrhoea  than  in  children  without  diarrhoea.

Prevalence  of  severe  wasting  was  higher  in  children  with  diarrhoea  than  in  children

without diarrhoea.  The study found a similar occurrence of mortality between children

with  diarrhoea  and  children  without  diarrhoea.  The  study  also  found  that  signs  of

respiratory  problems  were  more  prevalent  in  children  with  both  SAM  and  diarrhoea

treated  as  inpatient  than  in  children  treated  as  outpatients.  The  number  of  days  with

wasting was slightly longer in children with both SAM and diarrhoea treated as inpatients

that in children treated as outpatients. 

5.1 Prevalence of Diarrhoea in Children with SAM

Increasing evidence suggests that malnutrition is a significant underlying reason for the

increased susceptibility to infectious diseases such as Acute Watery diarrhoea. Moreover,

infectious diseases also increase the susceptibility to malnutrition, thus creating a vicious

cycle  (Rodriguez et  al.,  2011).  As  a  result  diarrhoea  tends  to  be  significantly  more

prevalent, more severe and last longer in children with malnutrition than in those without
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malnutrition (WHO, 2014). Therefore, as expected this study found that more than a third

(43.0%) of the children with SAM presented with diarrhoea. This finding is consistent

with another study in Kenya that showed a high prevalence of diarrhoea among children

with malnutrition (Melese et al., 2019). The study showed a slightly higher prevalence of

diarrhoea  in  girls  than  boys,  but  this  difference  was  not  statistically  significant.  This

finding is similar to another study in Senegal (Thiam, 2017) which found a slightly higher

prevalence of diarrhoea among girls compared to boys. The Senegalese study attributed

the finding to the cultural practices in Senegal, where there is an overt preference for boys

over girls that might also affect how mothers or caregivers take care of children. Another

study  conducted  in  Mwanza,  Tanzania  (Temu,  2012)  contradicts  this  finding.  The

Tanzanian  study  showed  a  male  predilection  to  development  of  diarrhoea.  The  male

predilection could be explained by genetic and immunological factors in that, although

both sexes are infected at the same rate, males are more prone to develop a severe form of

diarrhoea necessitating hospital admission. 

Decreasing cases of diarrhoea in children below the age of five years should also lead to a

decline in cases of SAM in the children. An estimated 88% of diarrhoeal deaths worldwide

are attributable to unsafe water  (UNICEF, 2009).  Most pathogens that cause diarrhoea

share the faecal-oral mode of transmission, from the stool of one person to food or water

of  another  when  ingested.  This  suggests  that  improvements  in  Water,  Sanitation  and

Hygiene  (WASH)  procedures  should  reduce  the  rates  of  diarrhoea  in  children  and

consequently the rates of SAM. 

5.2 Trend of Nutritional Status of Children with SAM

The study set out to follow children with SAM for a period of 3 months after discharge

from the hospital and document their progress in nutritional status during that period. The
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study found that over the course of follow up, the number of children with poor nutritional

status,  as  indicated  by  wasting  and  oedema,  significantly  declined.  Only  one  in  five

children had poor nutritional status at the end of follow up. This significant decline could

be  explained  by  the  continued  education  and  medical  interventions  that  the  children

continued  to  receive  during  follow  up.  During  follow up  the  children  were  routinely

examined and treated for any presenting illnesses. These findings are consistent with a

study carried out in Pakistan to evaluate the post discharge outcomes of SAM in children

aged 6–59 months (Dale, 2018). Even though this study showed a significant decline in

rates of malnutrition over the course of follow up, the lack of research on the follow-up of

patients discharged from hospital after initial treatment is still identified as a gap in the

literature and a research priority.

5.3 Frequency of Occurrence of  Common Medical Complications of SAM

In  a  decreasing  order  of  magnitude  the  study  found  that  fever,  chest  problems,  and

vomiting accounted for most of the sick days experienced by the children during follow

up. This can be explained by the state of weakened immunity that occurs in children with

SAM. This is consistent to a study in Bangladesh that found a similar pattern of symptoms

during follow up of discharged children with SAM (Ashraf et al., 2012).

The  objectives  of  most  treatment  programmes  for  SAM  in  children  focus  on  initial

recovery only, leaving post discharge health outcomes, poorly understood and undefined.

Lack of knowledge about the common medical complications that occur in this period

makes it likely for relapse to occur and places the child at an increased risk of death from

SAM.  A review of  studies  on Relapse  after  SAM  (Stobaugh,  2018)  showed  that  the

proportion of relapse was as low as 0.6%, occurring where participants lived near a health

facility; with 90% of the children visiting the facility at least once, and 53% receiving
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antibiotics at least once over a 12 months follow up period. This suggests that routine

follow up with access to healthcare services among SAM children post-discharge can lead

to  timely  referrals  and  treatment  for  the  common  medical  complications  that  may

otherwise leave children highly susceptible to relapse and even death.

5.4 SAM-related Mortality Among Children Treated at the Hospital

The study found a CFR that was almost half that of the WHO estimate (UNICEF, 2018)

but  almost  four  times  lower  than  that  in  another  study  in  Zambia  (Irena,  2011)  that

investigated  the  prevalence  and  effect  of  diarrhoea  and  HIV  infection  on  inpatient

treatment  outcome of children  with complicated  SAM receiving  treatment  in  inpatient

units.. The mortality rate observed in this study was higher than that recommended by

SPHERE (less than 10%) for inpatient management of SAM (SPHERE, 2018) and also

fell short of WHO recommendations of less than 5% (UNICEF, 2018). The Zambian study

followed up children  for  a  period of  6  months  while  focusing on inpatients  only and

recruited 430 children with SAM. At the same time, the CFR in this study was six times

higher  than that  in a study in Bangladesh (Ashraf,  2012).  The Bangladeshi  study was

similar to study as it focused on following up children after discharge. However, it had a

longer duration (6 months) of follow up compared to the three (3) months in this study and

recruited 180 children as compared to 76 in this study.  The big difference in CFR between

the studies may be due to different treatment protocols, various follow‐up periods, varying

sample sizes and inconsistent reporting of mortality after discharge from the hospital.

5.4.1 Relationship between mortality and diarrhoea

Diarrhoea is a major cause of complication in children with severe acute malnutrition.

This study found that mortality was slightly higher in children with diarrhoea than those

without diarrhoea while the incidence of mortality was similar between the two groups of
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children.  On the  contrary,  a  study in Kenya found that  the  mortality  in  children  with

diarrhoea  was  statistically  significantly  higher  than  in  those  without  diarrhoea

(Talbert, 2012). This reaffirms the understanding that children with SAM complicated by

diarrhoea are more likely to die than those who do not have diarrhoea. This is a result of

the vicious cycle that diarrhoea creates with malnutrition making the prognosis worse in

such children. 

5.4.2 Relationship between mortality and time of death

The study found that most of the deaths occurred in the first visit and half of all deaths

occurred within the first 24 hours of admission. The reason for the high mortality in the

first 24 hours could be the delay in care brought about by caretakers delay in seeking

medical care and the scarcity of resources found at the hospital. This finding is similar to

the Zambian study which found a similar mortality within the first week of admission, and

that a third of the mortality occurred in the first 48 hours of admission (Irena, 2011). The

high mortality in the first 24 to 48 hours post admission indicates that this is a crucial

period in the care of a child with SAM. Improvements in care during this period will likely

improve the mortality in children with SAM as well. 

The study found a high mortality of 28.6% after discharge from the hospital. This suggests

a continuation of the acute illness not completely recovered during admission period and

indicates the importance of continued intervention during this period to help reduce the

burden of deaths. This death rate was higher than that of a study in Egypt by Ghazawy et

al. (2020) who reported 6.7% post-discharge deaths after 8 weeks.
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5.5 Comparison of the Health Outcomes and Nutritional Status between Children

with SAM and Diarrhoea and SAM without Diarrhoea

5.5.1 Comparison of the health outcomes

Diarrhoea, fever, vomiting, loss of appetite and cough are among the classical indicators of

infection in children. The study found a statistically significant difference in duration of

fever and poor appetite between children with diarrhoea and children without diarrhoea.

Fever  lasted  more  than  twice  longer  in  children  with  diarrhoea  than  in  those  without

diarrhoea while poor appetite lasted more than seven times longer. This study also found a

statistically  significant  association  between  a  child  having  diarrhoea  and  the  reported

occurrence of vomiting during follow up. Majority of cases of diarrhoea in children are

infectious. There are several enteric pathogenic agents with which children are commonly

infected, and these agents often vary by nutritional status. For example, shigellosis and

cholera  are  more common in severely malnourished children,  whereas  rotavirus  is  the

predominant  cause  of  diarrhoea  in  well-nourished  children  (Ferdous,  2013).

The relationship between infection and malnutrition is bidirectional. Infection adversely

affects  nutritional  status through reductions  in dietary  intake  and intestinal  absorption,

increased catabolism and sequestration of nutrients that are required for tissue synthesis

and growth. On the other hand, malnutrition can predispose to infection because of its

negative impact on the barrier protection afforded by the skin and mucous membranes and

by inducing alterations in host immune function (Brown, 2003).

Scarcity of data on studies that made similar comparisons meant that these findings could

not be collaborated by other studies.  The findings,  however,  do align with the vicious

cycle that malnutrition creates when it is complicated with diarrhoea.
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5.5.2 Comparison of the trends in nutritional status

This study used wasting and/or oedema as indicators of nutritional status (WHO, 2014).

This  study  found  a  statistically  significant  higher  prevalence  of  oedema  in  children

without diarrhoea than in those with diarrhoea. This finding is consistent with the Kenyan

study  that  showed  that  oedema  was  less  prevalent  in  cases  with  diarrhoea  than  non-

diarrhoeal cases (Talbert, 2012). This finding can be explained by the metabolic changes

that cause imbalance in physiological forces that control movements of fluids between the

intravascular  compartment  and  the  extra  vascular  compartment  (Emery,  2005).

This finding may be used as an indicator  of how severe the state of dehydration is in

children with SAM and diarrhoea to the extent that fluid losses through the diarrhoeal

movements exceed the fluid losses into the extra vascular compartment  (oedema) as a

result of the loss of oncotic pressure.

The study indicated a statistically significant association between a child having diarrhoea

and the outcome in wasting status during follow up. The outcome of severe wasting was

greater  in  children  with  diarrhoea  during  follow  up  than  in  those  without  diarrhoea.

Possible  reason for this  occurrence is  that  diarrhoea impairs  nutrient  absorption in the

gastrointestinal  tract  thus  creating  a  nutrient  deficiency  in  the  body.  Also  diarrhoeal

infections  are  often  accompanied  by  loss  of  appetite  which  results  into  reduced  food

intake. Scarcity of data meant that the review presented in Chapter 2 failed to find data on

studies  that  made  similar  comparisons  between  discharged  children  with  SAM  and

diarrhoea and the children without diarrhoea. Nevertheless, it appears that prevention and

prompt treatment of diarrhoea is vital in improving the rates of relapse in children with

SAM.
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5.6 Comparison of  the  Health Outcomes  and Nutritional  Status in Children with

SAM and Diarrhoea Treated As Inpatient and Outpatient

Diarrhoea is one of the medical complications that often lead to admission in children with

SAM.  Children  with  diarrhoea  are  at  risk  of  dehydration  and  electrolyte  imbalance.

The difficulty  that  exists  in identifying different  states of dehydration in children with

SAM and diarrhoea and the complex metabolic and physiological changes that accompany

the  condition  has  made  it  difficult  to  arrive  at  an  international  consensus  on  how to

manage such children. The current recommendations on management are based on low

quality  evidence  (WHO,  2013).  The  decision  to  admit  or  treat  a  child  with  SAM

presenting with diarrhoea but without danger signs, poor appetite  or severe oedema is

often left at the discretion of the attending clinician.

The study aimed to follow up children with SAM and diarrhoea and find out whether their

admission  status  had  a  significant  contribution  towards  their  health  and  nutritional

outcomes.  The study found a statistically significant association between admission status

of a child and the observation of respiratory signs on clinical examination during follow

up.  The  study  also  found  a  statistically  significant  similarity  in  duration  of  wasting

between  the  two groups.  None of  the  other  symptoms or  signs  showed a  statistically

significant association with admission status in terms of the presence or absence of the

symptom or sign or the duration of the symptom or sign. The small sample size of the

followed up children who presented with both SAM and diarrhoea contributed towards the

lack of significance in most of the comparisons between children treated as inpatient and

those treated as outpatient. The review presented in Chapter 2 failed to find any data on

studies  that  made  similar  comparisons  between  children  treated  as  inpatients  and  the

children treated as outpatients. As a result the admission of such children continues to be
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based out of the uncertainty that exists and not out of the consideration of the benefits of

either inpatient or outpatient management.

5.7 Limitations of the Study

The study faced challenges that impacted the ability to generalize to a wider population.

The limitations included:

a. The initial sample size intended for the study was 890 children with SAM based on

the Fleiss method for cohort study  (Fleiss, 1981). The study was, however, only

able to recruit a total of 76 children with SAM and further follow up 50 of them.

The main reason for the limitation was the outbreak of Covid-19 which placed

restrictions  on  carrying  on  clinic  visits  for  the  weak-immune  severely

malnourished children. Also the centre where data collection was being carried out

became the national camp for Covid- 19 patients with the researcher being ordered

back to serve in the pandemic as well. As a result data collection had to be halted

from March 2020. Even though other hospital services resumed in June 2020, the

clinics for children with malnutrition has yet to resume as at the time this report

was being finalized. 

Another reason for the small sample size was the loss to follow up and the high

mortality experienced in the first visit. Twenty six (34.2%) of the children were

lost to follow up and did not make subsequent visits after the first.  Twenty six

(34.2%) of the children dropped out later and made two or more visits. Among the

reasons that parents gave for dropping out later in the study were relocation to

different region, the high cost of travelling to the hospital every two weeks and the

absence of RUTF at the hospital. 
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The use of incidence density in analysis allowed for the study to account for the

different  durations  of  follow  up  among  participants  and  for  deaths  due  to

competing risks and losses to follow up

b. The study used structured observations but also relied on self-reported data. Socio-

demographic  data  and  the  follow  up  details  on  clinical  symptoms  were  self-

reported and could not be independently verified. 

c. Children with SAM were admitted and discharged based on the discretion of the

attending  physician.  This  led  to  a  lack  of  uniformity  in  cases  admitted  and

discharged  since  different  physicians  have  different  practices  in  light  of  the

absence of specific guidelines and the principal investigator of the study was not

able to supervise all the admissions and discharges of the hospital because these

activities  occurred  at  variable  times  of  the  day.  The  lack  of  uniformity  over

admission and discharge of children with SAM and diarrhoea gave in for the bias

over  admission of  children  with diarrhoea.  This  made the  comparison between

children treated as inpatient and those treated as outpatient difficult



54

CHAPTER SIX

6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

The study concludes that:

 Prevalence of diarrhoea is high in children with SAM.

 There is a significant improvement in nutritional status for children followed up

after discharge from the hospital.

 There is a high frequency of occurrence of mortality and other common medical

complications in children with SAM.

 Children with SAM and diarrhoea have poorer health  outcomes after  discharge

from hospital care than children with SAM without diarrhoea

 There is no difference in health outcomes or nutritional status between children

with SAM and diarrhoea treated as inpatients and the children treated as outpatient

These findings contribute to the increasing demand for more information on the events

that  follow discharge from inpatient  care.  The improvements  seen in the health  of the

children while in the hospital are not sustained in their homes over longer periods. Public

interventions designed to tackle malnutrition need to put more emphasis on addressing the

events that follow discharge from inpatient care if they are to succeed.

6.2 Recommendations

From the study, the following recommendations are made to the Ministry of Health, 

Community Development, Gender, Elderly and Children (MoHCDGEC) :
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a) Establishment of MAM/SAM clinics in the health facility in the country. This would

make use of the already existing resources such as the government health facilities

(dispensaries, health centres, district hospital and the regional referral hospitals) and

the existing working staff. The clinics should include all levels of health provision

with only a select few cases being referred up to higher levels for specialized care.

This  referral  system  prevents  congestion  of  cases  at  higher  levels  and  therefore

maintains the quality of services offered. 

b) Establishment of a nationwide programme (National Nutrition Programme) to make

follow up of SAM children for at least 6 months. The programme should include the

workers  in  health  facilities  as  implementers  of  the  initiatives  designed  by  the

programme.  The  follow-up  should  be  accompanied  by  regular  investigations  for

infections  such  as  septicaemia,  urinary  tract  infection  and  tuberculosis.

The programme can expand the  component  of  Community  Management  of  Acute

Malnutrition  (CMAM)  that  focuses  on  providing  outpatient  care  through  the

Outpatient Therapeutic Programme (OTP).  

c) Establishment of home visits as an essential health service component of follow up of

children with SAM after discharge from care centres for continuation of medical and

nutritional support and environmental survey of children living arrangements. This

component would provide more information on the differences in prevalence of SAM

between different locations.

d) Establishment of effective health and nutrition education system for improving safe

water, sanitation and personal hygiene in residential areas to reduce risk of infectious

diarrhoeal diseases. 
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e) Ensuring prompt procurement and distribution of therapeutic foods at health facilities,

namely RUTF, F100 and F75. The reliable provisions will improve clinic visits and

consequently improve the health outcomes and nutritional status of SAM children.

f) Further research into the events that follow discharge from the hospital in order to

provide  more  details  that  would  improve  the  planning  and  implementation  of

programmes designed to tackle malnutrition in children at the community level. This

recommendation targets the ministry as well as the entire scientific community.
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APPENDICES

Appendix 1: World Health Organization’s 2014 treatment recommendations for 

children with SAM

A. Management of children admitted with complicated SAM

1. Treat and prevent hypoglycaemia

All severely malnourished children are at risk of hypoglycaemia and were given a
feed or 10% glucose or sucrose (Frequent 2 hour feeding is important) immediately
on admission. Any suspicion of hypoglycaemia led to immediate measurement of
blood  glucose.  Hypoglycaemia  was  present  when  the  blood  glucose  was  <  3
mmol/litre (< 54 mg/ dl). If blood glucose could not be measured, it was assumed
that  all  children  with  severe acute  malnutrition  were  hypoglycaemic  and given
treatment. 

Treatment  of  hypoglycaemia  entailed  giving 50 ml  of  10% glucose  or  sucrose
solution (one rounded teaspoon of sugar in three tablespoons of water) orally or by
nasogastric  tube,  followed by the  first  feed  of  F-75 therapeutic  milk  if  it  was
quickly  available,  and  then  continued  with  feeds  every  2  hours  for  24  hours.
Unconscious child was treated with Intravenous (IV) 10% glucose at 5 ml/kg or, if
IV access could not be quickly established then 10% glucose or sucrose solution
was given by nasogastric tube.  In the absence of IV glucose one teaspoon of sugar
moistened with one or two drops of water sublingually was given, and repeated
every 20 minutes to prevent relapse. 

Children were monitored for early swallowing, which led to delayed absorption; in
this case another dose of sugar was given. Two (2) hour oral or nasogastric feeds
were continued to prevent recurrence.

2. Treat and prevent hypothermia

Hypothermia  is  very  common  in  malnourished  children  and  often  indicates

coexisting hypoglycaemia or serious infection.  Hypothermia was assumed if the

axillary temperature was < 35 °C (< 95°F) or the rectal temperature was < 35.5 °C

( < 95.9 °F) or temperature did  not register on a normal thermometer.

All  children  with  hypothermia  were  treated  routinely  for  hypoglycaemia  and

infection.  The  child  was  fed  immediately  and  then  every  2  hours  (to  prevent

hypothermia) unless they had abdominal distension. If dehydrated, the child was

rehydrated  first.  The  child  was  re-warmed  and  made  sure  to  be  fully  clothed
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(especially the head) and then covered with a warmed blanket and placed near a

heater or lamp, or put on the mother’s bare chest or abdomen skin-to-skin) and

both were covered with a warmed blanket and/or warm clothing.

3. Treat and prevent dehydration

Dehydration tends to be over diagnosed and its severity overestimated in children

with  severe  acute  malnutrition  because  it  is  difficult  to  determine  dehydration

accurately  from  clinical  signs  alone.  All  severely  malnourished  children  with

watery diarrhoea or reduced urine output were assumed to have some dehydration.

Intravenous  hydration  was  not  indicated  in  such  children  except  in  shock.

Rehydration  was  done  slowly,  either  orally  or  by  nasogastric  tube,  using  oral

rehydration solution for malnutrition (ReSoMal) at  5–10ml/kg per hour up to a

maximum of 12 hours. ReSoMal dosage was 5 ml/kg every 30 min for the first 2

hours then 5–10 ml/kg per hour for the next 4 to 10 hours on alternate hours with

F-75 formula.  The exact  amount  depended on how much the child wanted,  the

volume of stool loss and whether the child was vomiting.  If rehydration is still

required at  10 hours, a starter F-75 instead of ReSoMal was given at  the same

times and the same volumes of as ReSoMal.

4. Treat and prevent electrolytes imbalance

All  severely  malnourished  children  have  deficiencies  of  potassium  and

magnesium, which may take about 2 weeks to correct. Oedema is partly a result of

potassium  deficiency  and  sodium  retention.  Excess  body  sodium  exists  even

though the plasma sodium may below. Food was prepared without adding extra salt

since giving high sodium loads could have killed the child.

Commercially available pre-mixed F-75 and F-100 sachets (specially formulated

for malnourished children) are already fortified with these electrolytes

5. Treat and prevent infections

In severe acute malnutrition, the usual signs of bacterial infection, such as fever,

are  often  absent,  yet  multiple  infections  are  common.  .  Hypoglycaemia  and

hypothermia are often signs of severe infection. Therefore, all children with severe
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acute malnutrition were assumed to have an infection on their arrival in hospital,

and treated with antibiotics immediately

6. Treat and prevent micronutrients deficiency

All  severely  malnourished  children  have  vitamin  and  mineral  deficiencies.

Although anaemia was common, iron was not given initially, but until the child had

a  good  appetite  and  had  started  to  gain  weight  (usually  in  the  second  week),

because iron could make infections worse. Multivitamins including vitamin A and

folic acid, zinc and copper were already present in F-75, F-100 and ready-to-use

therapeutic food packets. Since premixed packets were used, there was no need for

additional doses. In addition, if there were no eye signs or history of measles, a

high dose  of  vitamin A was not  given because  the amounts  already present  in

therapeutic foods were enough. Vitamin A was given on day 1 and repeated on

days 2 and 14 only if  child has any signs of vitamin A deficiency like corneal

ulceration or a history of measles. The dosages of vitamin A were as follows:

 < 6 months, 50 000 U

 6–12 months, 100 000 U

 > 12 months, 200 000 U

Iron was started at 3 mg/kg per day after 2 days on F-100 catch-up formula. Iron

supplements were also withheld if the child was receiving ready-to-use therapeutic

food (RUTF).  If  child  was  not on any of  the pre-mixed therapeutic  foods,  the

following micronutrients were given daily for at least 2 weeks:

 Folic acid at 5 mg on day 1; Then 1 mg daily

  Multivitamin syrup at 5 ml daily

 Zinc at 2 mg/kg per day

 Copper at 0.3 mg/kg per day

7. Initiate feeding with F75 formula feeds

In the initial phase, re-feeding was gradual to avoid the Re-feeding syndrome. The 

essential features of initial feeding are:

 Frequent (every 2 to 3 hours) oral small feeds of low osmolarity and low 

lactose
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 Nasogastric feeding if the child is not finishing more than 80% (more than 80 

kcal/kg/day) of the amount offered at two consecutive feed

 Calories at 100 kcal/kg per day ( should not be exceeded in the initial phase)

 Protein at 1–1.5 g/kg per day

  Liquid at 130 ml/kg per day or 100 ml/kg per day if the child had severe 

oedema

  The continued breastfeeding, but the prescribed amounts of starter formula 

continued to be given.

The suggested starter formula and feeding schedules given above were 

designed to meet those targets. The child was fed from a cup or a bowl by 

using a spoon, dropper or syringe (for very weak children).

Since staff resources were limited, priority was given to 2-hourly feeds for only

the most seriously ill children, and the aim was for at least 3-hourly feeds 

initially. Mothers and other care givers were also asked to help with feeding 

after being instructed on how to.

During this phase the following were monitored and recorded:

 Amounts of feed offered and left over

 Vomiting

  Stool frequency and consistency

 Daily body weight and 

 Status of oedema ( if present)

8. Catch-up feeding with F100 formula and RUTFs

Children in the catch-up phase were in most cases managed as outpatients.

Signs that a child had reached rehabilitation phase for catch-up growth were:

 Return of appetite

 No episodes of hypoglycaemia (metabolically stable)
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  Reduced or disappearance of all oedema

Transition  from  starter  F-75  to  catch-up  formula  F-100  or  Ready-to-Use

Therapeutic Food (RUTF) over 2–3 days was done gradually, as tolerated. Starter

F-75  was  replaced  with  an  equal  amount  of  catch-up  F-100  (containing  100

kcal/100 ml and 2.9 g of protein per 100 ml) for 2 days or RUTF.

On the third day if on F-100, each successive feed was increased by 10 ml until

some feed remains uneaten.. After a gradual transition feeds were scaled up to:

 Frequent feeds, unlimited amounts

 150–220 kcal/kg per day

 4–6 g of protein/kg per day.

If the child is on RUTF feeding was started with small but regular meals and the

child was encouraged to eat often (first 8 meals per day, and later 5 to 6 meals per

day).  If  the  child  could  not  eat  the  whole  amount  of  RUTF  per  meal  in  the

transition phase, top up with F-75 to complete the feed was done, until the child

was able  to  eat  a  full  RUTF meal. If  the  child  could not  take  at  least  half  of

recommended amount of RUTF in 12 hours, RUTF was stopped and F-75 given

instead. RUTF was  re-introduced again in 1–2 days until the child was able to take

adequate amounts. A breastfeeding child was offered breast milk first before every

RUTF feed. After the transition phase, the child was referred for rehabilitation in

outpatient care.

RUTF dosages
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After the transition, progress was monitored by the rate of weight gain. Child was 

weighed every morning before feeding and the weight was recorded. The weight 

gained every 3 days as g/kg per day was calculated and recorded. The weight gain 

recommendations were as follows:

 Poor (< 5 g/kg per day), the child required a full re-assessment

  Moderate (5–10 g/kg per day), checked whether the intake targets were being met 

or if infection had been overlooked

 Good (> 10 g/kg per day).

9. Sensory stimulation

The following were provided:

 Tender loving care

 A cheerful, stimulating environment

 Structured play therapy for 15–30 min/day

 Physical activity as soon as the child was well enough

 Support for as much maternal involvement as possible (e.g. comforting, 

feeding, bathing, playing).

10. Prepare for follow-up.

Children  admitted  to  hospital  with  complicated  severe  acute  malnutrition  were

transferred to outpatient care during the rehabilitation phase. Social factors, such as

loss of earnings for the mother and care for other children, were also taken into

account, as should the fact that those without complications could be managed as

outpatients or in the community.

The  decision  to  transfer  children  to  outpatient  care  was  not  based  solely  on

achievement of specific anthropometric or weight-for-height/length outcomes.

Children were discharged from hospital to outpatient when:

 They  had  completed  parenteral  antibiotic  treatment,  and  were  clinically

well and alert

 Medical complications were resolved

 Their appetite had fully recovered and they were eating well

 Oedema had reduced or resolved. 
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It was important to prepare the parents for outpatient treatment.  The caregiver was

asked

to bring the child back for weekly therapeutic food, and make sure the child 

received vaccinations and routine vitamin A supplements, as appropriate.

The  mother  or  carer  received  specific  counseling  on  appropriate  child  feeding

practices (types, amount, frequency).

B. Follow up recommendations for children with complicated SAM discharged

into outpatient care 

When a child was discharged to outpatient, a plan was made for following up the child

until recovery. Nutrition rehabilitation with RUTF continued at home. Counselling and

feeding support was also provided during follow up.Anthropometric measurements of

the child (including weight) were taken every 2 weeks. Failure to gain weight over a 2

– week period or loss of weight or developed loss of appetite or oedema, the child was

referred  back  to  hospital  for  further  assessment.  Once  discharged  from nutritional

treatment, the child was periodically monitored to avoid relapse.
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Appendix 2: Sample size calculations using the Fleiss Method (Fleiss J.L, 1981)

N1= [Zα/2 √(r+1)ab + Z 1-β √(rP1 Q1 +  P2Q2)]2 / r(P1 – P2)2

N2 = r N1

Where;

N1= Number of children with SAM and diarrhoea

N2= number of children with SAM without diarrhoea

Zα/2= for 95% confidence interval,  Zα/2= 1.96

Z 1-β = For 90% power, Z 1-β = 1.28

r = ratio of N1 to N2 = 1

P1 = Proportion of children with SAM and diarrhoea that die = 0.2

P2= Proportion of children with SAM without diarrhoea that die = 0.12

a= (P1 + r P2) / ( r + 1)= 0.165

b= 1 – a = 0.835

Q1= 1 – P1 = 0.8

Q2= 1 – P2 = 0.88

N2 = r N1; r = 1 then N2 = N1

From a previous similar study conducted in Tanzania (Rahman.,  et al,2014) and Kenya

(Talbert.,et al, 2012):

1. 20%  Mortality among SAM  children with diarrhoea and, P1=0.2

2. 12 % mortality in SAM children without diarrhoea and, P2 = 0.12

Therefore in this study, data was collected from a sample size of 445 (N1) + N2 (445) =

890 children with SAM.
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Appendix 3: Study Questionnaire

Date of interview: ........./........./........       Questionnaire No..........

This  questionnaire  was  to  be  filled  by  the  interviewer  (clinician  or  assistant)  when

interviewing the Primary caretaker of the child with Severe Acute Malnutrition. In this

research the biological mother is regarded as the primary caretaker. In the event that the

biological  mother  is  not  available  or  is  not  the  primary  care  taker  of  the  child,  the

informant will be any available caretaker with child’s details present at the time of the

interview.

1. Identification of the Participants
A.  Is the child being treated as Inpatient or as Outpatient?  1= Inpatient or 2 = outpatient
B.  Child’s details

 Name .................................................................    Hospital  Reg.  No. ......................
 Age (months) ..............   Date of birth ....../......../..........  Sex : 1=Male ; 2= Female
 Religion   1  =  Muslim   2  =  Christian   3  =  Atheist   4  =  Others:  specify

_______________

C.  Mother’s /other primary Caretaker’s details
 Name  ............................................................................................ ..........................
 Age (years)  ......................                         Sex : Male = 1 ; Female = 2
 Relationship of the caretaker with child; (1) Biological mother (2) Biological father

(3)  Step  mother  (4)  Step  father  (5)  Aunt  (6)  Uncle  (7)  Other

(Mention)...............................................
 Mobile phone no. of primary care takers      ...............................................

..............................................

...............................................
2. HOUSEHOLD CHARACTERISTICS

A. What is  the marital  status of primary caretaker? (1) Single (2) Married:  living

together (3) Married: Separated (4) Divorced (5) Widowed (6) Cohabiting

B. what is the female primary caretaker’s highest level of education attained? (1) No

formal education (2) Some primary school education (specify grade completed) ..............

(3) Completed Primary school education (4) Some secondary school education (specify

grade  completed)  ...........  (5)  Completed  secondary  school  education  (6)  some
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College/University  education  (No  degree)  (7)  completed  college/University  degree  (8)

Trade/Technical/Vocational training (9) Others (specify) ......................................

C.  What  is  the  female  primary  caretaker’s  total  number  of  years  gone  to

school? .........................

D. What is the male primary caretaker’s highest level of education attained? (1) No

formal education (2) Some primary school education (specify grade completed) ..............

(3) Completed Primary school education (4) Some secondary school education (specify

grade  completed)  ...........  (5)  completed  secondary  school  education  (6)  some

College/University education ( No degree) (7) completed college/University  degree (8)

Trade/Technical/Vocational training  (9) others.............................................................
E.  What  is  the  female  primary  caretaker’s  total  number  of  years  gone  to

school? .......................
F.  What  is  the  female  primary  caretaker’s  Occupation?  (1)  Self  employed  (3)

Employed for wages (4) Unemployed (5) Homemaker (6) Student (7) Retired (8) Others

(Mention) .....................
G. What is the male primary caretaker’s occupation (1) Self employed (3) Employed for

wages  (4)  Unemployed  (5)  Homemaker  (6)  Student  (7)  Retired  (8)  Others

(Mention) ...........................................

H.  What  is  the  physical  address  of  primary  caretaker?  District

............................Ward   ........................

I. What is the location of the address?  1= Urban   2= Peri-urban   3= Rural

J. What is the sex of head of household?  1=Male   2=Female

K.  Household composition: Please  tell  me the number of  usual  members of  your

household and their age

Below 2 yrs 2 - 4.9 yrs 5 - 14 yrs 15 - 19 yrs 20 - 64 yrs ≥ 65 yrs Total
Number

L. What is the type of housing unit? 1= Own house  2= Letting  3= Guest
M. What is the number of rooms in the house? ...................................

N. What is the number of sleeping rooms in the house? ....................

O.  What  type of  fuel  does  your household  mainly use  for cooking?  1.  Fire  wood

2.charcoal  3.kerosene  4.cow-dung  5.Electric  energy  6.  Solar  Energy  7.others:  specify

………………………
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What is the main source of energy for lighting in the household? 1. Electric energy 2.

Solar energy 3.kerosene 4.fire wood 5.Candles 6.Others: specify…………………………

P.  What is  the  main source  of  drinking water for your household? (1)  Piped into

dwelling (2) Protected Well (3) Unprotected well   (4) Rain water (4) Bottled water (5)

Others: specify ....................

Q. Does your household have a toilet? 1.Yes  2.No
IF YES, what kind of toilet facilities does your household use? (1) Traditional pit toilet,

shared  (2) Traditional pit toilet,  not shared  (3) Ventilated/Improved toilet,  shared  (4)

Ventilated/Improved toilet, not shared  (5) Flush toilet

3. Past Medical History of the Child

A.  Does the child have any underlying medical condition?
 ........................................................................        Duration of diagnosis ...............
 ........................................................................        Duration of diagnosis ...............
 ........................................................................        Duration of diagnosis ................

B.   Immunization  status  according  to  Immunization  and  vaccine  development

programme (IVDP) as verified by child’s clinic card
 1=  as  per  the  IVDP   or   2=  Incomplete  (Specify  missing

vaccines) .....................................................................................................................

.... 
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4. Follow Up Details of the Child
A. The following details should be provided by the primary caretaker of the child

during the course of the clinic visits.

I. What are the symptoms experienced by the child since the last clinic

visit?

Present = 1
Absent = 2

The number of times the symptom
has occurred since last visit

1st 2nd 3rd 4th 5th 6th 7th

Date of interview  (dd/mm/yyyy)

Loss of consciousness
Abnormal temperature
Vomiting
Diarrhoea
Respiratory  system  (Cough,
Difficulty in Breathing or Chest
wall In-drawing.)

Skin changes
Ooedema

II.  Has  the  child  used  any  supplements,  RUTFs,  antibiotics  or  de-worming

interventions since last clinic visit?

1  =currently
using  or  has
used
2=  has  not
used

The number of times the child  has used
since last  visit

Visits 1st 2nd 3rd 4th 5th 6th 7th

Supplements
 Iron
 Folic acid
 Zinc
 Vitamin A
 Multivitamins

RUTF
De-worming
Antibiotics

Clinical parameters Record of the sign
Visits 1st 2nd 3rd 4th 5th 6th 7th

Random Blood Glucose (RBG) (mmols/L); 1=  Less
than  3 mmols/L;  2 = 3 to 8.3 mmols/L  and 3 =
Above  8.3 mmols/L



70

Level  of  consciousness   (1=Alert   2=Responds  to
Voice 3= Responds to Pain  4 = Unresponsive)
Temperature ( ◦ c): 1=  Less than 35.0⁰C ; 2 = 35.0⁰C
to 37.4⁰  and 3 = Above  37.4⁰ C
Palmar pallor: 1 = Pink; 2 = Some palmar pallor
3 = Severe palmar pallor
Skin changes;  1  = Normal  (NO lesions)   and 2 =
Abnormal (skin lesions present)
Appetite: 1 = Good and 2 = Poor
Respiratory system (Cough, Difficulty  in  breathing
or  chest  wall  in-drawing):  1=  Normal  (NO  above
symptoms)   and  2  = Abnormal  (above symptoms
present)
Oedema: 1 = Present and 2 = Absent

III. Has the child attended any hospital or been admitted since the last visit?

Visits 1st 2nd 3rd 4th 5th 6th 7th

Number  of  hospital  attendance
(without admission) since last visit
Number  of  admissions  since  last
visit
Current admission status
1= Admitted/Inpatient
2 = Outpatient

B. The Following Details Should Be provided by a Clinical Assessment of the Child

during the Course of Clinic Visits

I. What are the signs currently being experienced by the child?

II.  What are the supplements, RUTF, antibiotics or de-worming interventions

prescribed in the current clinic visit?

1 = Prescribed or 2 = NOT prescribed
Visits 1st 2nd 3rd 4th 5th 6th 7th

RUTF
Supplements prescribed

 Iron
 Folic acid
 Zinc
 Vitamin  A

Antibiotics

III. Records of the child’s Anthropometric measurements during the course of

the clinic visits
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Visits 1st 2nd 3rd 4th 5th 6th 7th

Weight (kg)
Height or length (cm)
MUAC (cm)
Weight for Height or Weight for Length
1= less than – 3 Standard Deviation (SD)
2 =  from -3SD to less than -2SD
3 = from -2SD to less than -1 SD
4 = -1 SD and above

5. Child Feeding Information

A. Is the child still breast feeding?

Visits 1st 2nd 3rd 4th 5th 6th 7th

1 =  YES or 2 = NO

B.   Please tell me what your child ate and drank yesterday from the time he/she woke to

the time  he/she went  to  sleep (list  all  meals,  food items,  snacks  and beverages)

(use this information to fill the first column of the DDS table (Type of foods/fluids

consumed).

Visit 1: Baseline

Type of foods/fluids
consumed

Type of food or meal in a food group YES=1
NO=0

Morning  .................
.................................
.................................
.................................
................
Afternoon ................
..............  ..................
.................................
.....  ........
Evening ...................
. ............ ..... ....... ... 
.... .....   ....................
.............  ...................
............ ........... ........
....
Night.. .....................
.......... ......... .... .... . 

GRAINS,  ROOTS AND TUBERS
Grains:  Corn/maize,  rice,  wheat,  sorghum,  millet
white Roots and Tubers: Potatoes, white yam, white
cassava

VITAMIN A RICH FRUITS AND VEGETABLES
Fruits:  Ripe  mango,  cantaloupe,  apricot  (fresh  or
dried), ripe papaya, dried peach, and 100% fruit juice
made from these
Vegetables:  Dark  green  leafy  vegetables  (including
wild  forms  and  locally  available  vitamin  A  rich
leaves), pumpkin, carrot, squash, or sweet potato that
are orange inside
OTHER FRUITS AND VEGETABLES

 Wild  fruits  and 100% fruit  juice  made from
these

 Other  vegetables  (e.g.  tomato,  onion,  egg
plant)
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................................
……........................  
.................................
..... .................... ......

FLESH FOODS
Meat: Beef, pork, lamb, goat, rabbit, game, chicken,
duck Organ meat: liver, kidney, heart or other organ
meats or blood-based foods
Fish and Seafood: fresh or dried fish or shellfish
Insects
EGGS from chicken, duck, guinea fowl or any other
egg
LEGUMES, NUTS  AND SEEDS
Dried beans, dried peas, lentils, nuts, seeds

MILK AND MILK PRODUCTS
Milk, cheese, yogurt or other milk products
Total Food Groups

C. A record of the 24-hour DDS at each clinic visit:

2nd visit

Type of foods/fluids consumed Type of food/meal in a food group 1.Yes
0.No

Grains, roots and tubers
Vitamin A-rich fruits and vegetables
Other fruits and vegetables
Flesh foods
Eggs
Legumes, nuts and seeds
Milk and milk products
Total

Second visit

Type  of  foods/fluids
consumed

Type of food/meal in a food group 1=Yes
0=No

Grains, roots and tubers
Vitamin A-rich fruits and vegetables
Other fruits and vegetables
Flesh foods
Eggs
Legumes, nuts and seeds
Milk and milk products
Total

Third visit

Type  of  foods/fluids
consumed

Type of food/meal in a food group 1=Yes
0=No

Grains, roots and tubers
Vitamin A-rich fruits and vegetables
Other fruits and vegetables
Flesh foods
Eggs
Legumes, nuts and seeds
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Milk and milk products

Fourth visit

Type  of  foods/fluids
consumed

Type of food/meal in a food group 1=Yes
0=No

Grains, roots and tubers
Vitamin A-rich fruits and vegetables
Other fruits and vegetables
Flesh foods
Eggs
Legumes, nuts and seeds
Milk and milk products
Total

Fifth visit

Type  of  foods/fluids
consumed

Type of food/meal in a food group 1=Yes
0=No

Grains, roots and tubers
Vitamin A-rich fruits and vegetables
Other fruits and vegetables
Flesh foods
Eggs
Legumes, nuts and seeds
Milk and milk products
Total

Sixth visit

Type  of  foods/fluids
consumed

Type of food/meal in a food group 1=Yes
0=No

Grains, roots and tubers
Vitamin A-rich fruits and vegetables
Other fruits and vegetables
Flesh foods
Eggs
Legumes, nuts and seeds
Milk and milk products
Total

Seventh visit

Type  of  foods/fluids
consumed

Type of food/meal in a food group 1=Yes
0=No

Grains, roots and tubers
Vitamin A-rich fruits and vegetables
Other fruits and vegetables
Flesh foods
Eggs
Legumes, nuts and seeds
Milk and milk products
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Total

6. EVENT OF CHILD’S DEATH
A.   Death  occurred  at;  1  =  Home;  2  =  Hospital;  3  =  Others

(specify) ........................................... ......................................................................................

...............
B.  Date of death (dd/mm/yyyy) ...........................................................................................
C.  Duration (days) between death and last visit  ..................................................................
D.  Duration (days) between death and first visit  ...............................................................
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Appendix 4: Assessment of common medical complications in children with SAM 

(WHO, 2014)

 Level of blood glucose: Blood glucose levels were measured by using a Glucometer.

Blood for the test was obtained by a skin prick from the index finger of the child.

Glucose  levels  was  categorised  as  either  normal  or  abnormal  (hypoglycaemia  or

hyperglycaemia). Normal levels ranged from 3 to 8.3 mmols/L. Hypoglycaemia was

regarded as blood glucose levels of less than 3mmols/L while hyperglycaemia was

regarded as levels above 8.3mmols/L.

 Current  Level  of  consciousness  was  tested  using  the  AVPU  scale.  The  level  of

consciousness was categorized as either  normal (ALERT) or abnormal (VERBAL,

PAIN or UNRESPONSIVE). Each time a child was assessed a record of the level of

consciousness was made and at the end of the study the frequency of abnormal level

of consciousness was calculated.

 Temperature:  Temperature  was  measured  by using  a  digital  thermometer.  Axillary

(armpit)  temperature  was  taken  for  convenience  and  for  hygiene  purposes.

The  thermometer  was  left  in  place  for  at  least  5  minutes  before  taking  the  final

reading. Temperature was categorized as either normal or abnormal (i.e. Hypothermia,

or hyperthermia). Normal temperature ranged from 35.0⁰C to 37.4⁰ C. Hypothermia

will  be  regarded  as  temperatures  below 35.0⁰C while  Hyperthermia  or  fever  was

regarded as temperatures from 37.5⁰ C and above. Each time a child was assessed a

record was made and at the end of study the frequency of abnormal temperatures was

calculated.

 Anaemia: Palmar pallor was used to identify the presence of anaemia and it will be

classified  (as  Pink,  Some  Palmar  Pallor  or  Severe  Palmar  Pallor)  by  making

comparisons between caretaker’s palm colour and that of the child. Palmar pallor was

categorized as either normal (Pink) or abnormal (i.e. some palmar pallor or severe

palmar pallor). Each time a child was assessed a record was made and at the end of

study the frequency of each state of pallor was calculated.

 Skin lesions such as broken skin, fissures and flaking were assessed during physical

examination of the child once the clothes have been removed. Skin condition was

categorized as either normal (NO lesions) or abnormal (i.e. presence of skin lesions).
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Each time a child was assessed a record will be made and at the end of study the

frequency of abnormal skin was calculated.

 Loss of appetite: Appetite assessment was done by checking the ability to drink or

breastfeed  or  by  using  the  RUTF appetite  test. This  test  is  still  by  far  the  most

important criterion to decide if a child with SAM should be sent to in- or out- patient

management.  A poor appetite  means that the child  has a significant  infection or a

major metabolic abnormality such as liver dysfunction, electrolyte imbalance, and cell

membrane damage or damaged biochemical pathways. The test was performed in the

following steps;

1. The appetite test was conducted in a separate quiet area to avoid the child getting

frightened, distressed or fearful of the environment or staff. This was particularly

likely if there was a crowd, a lot of noise, other distressed children or intimidating

health professionals (white coats, awe-inspiring tone). Whenever a quiet area was

not possible to find the appetite was tested outside

2. The purpose of the appetite test and how it was carried out was explained to the

mother/caregiver. The mother/caregiver was instructed to wash her/his hands and

sit comfortably with the child on her/his lap and either offer the RUTF from the

packet or put a small amount on her/his finger and give it to the child.

3. The RUTF was offered gently,  encouraging the child  all  the time.  If  the child

refused then the mother/caregiver was instructed to continue to quietly encourage

the child and take time over the test. The caregiver was instructed not to force the

child to take the RUTF. The child was offered plenty of water to drink from a cup

as he/she was taking the RUTF.
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Assessing appetite test

Pass: A child that took at least the amount showed on table 1 passed the appetite

test and the appetite was termed as GOOD

Table 1: Amount of RUTF consumed per body weight of a child

Fail:

1. A child that did not take at least the minimum amount of RUTF shown in the

table 1 was termed to have POOR appetite and was referred for in-patient care.

2. Even if the caregiver/health worker thought the child was not taking the RUTF

because s/he did not like the taste or was frightened, the child was still referred

to in-patient  care for least  a short  time.  If  it  was later  found that  the child

actually  takes  sufficient  RUTF to pass  the test  then they were immediately

transferred to the out-patient treatment.

Each time a child was assessed a record was made and at the end of study the

frequency reduced appetite was calculated.

 Vomiting: History of vomiting as asked from the caregiver or witnessed by clinician at

each visit was recorded and at the end of study the frequency vomiting was calculated.

 Respiratory symptoms and signs: history of cough, difficulty in breathing or chest in-

drawing  was  asked  from  the  caregivers  and  also  established  by  clinician  during

physical  examination.  The  respiratory  system  was  categorized  as  either  normal

(without the symptoms above) or abnormal (presence of the respiratory symptoms).

Each  time  a  child  was  assessed  a  record  was  made  and at  the  end of  study the

frequency of the abnormal respiratory system was calculated.

Body weight (kg) RUTF sachets
Less than 4 kg 1/8 to 1/4
4 to 6.9 kg ¼ to 1/3
7 to 9.9 kg 1/3 to 1/2
10 to 14.9 kg ½ to 3/4
15 to 29 kg ¾ to 1
Over 30 kg More than 1
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 Diarrhoea: Present or recent history of diarrhoea.

 Oedema: Oedema was first noted during physical examination and if any doubt exist

confirmation was done first by asking the caretaker if the size of the limbs was normal

for the child or if they were truly swollen. Second, by pressing on the dorsum of the

feet,  lower  legs  and/or  hands  for  at  least  one  minute  to  see  if  a  pit  was  formed

(i.e. pitting oedema). Each time a child is assessed a record of the presence or absence

of oedema was made and at the end of study the frequency of the presence of oedema

was calculated.

The collected information included the current hospital admission status and history of

hospital admissions since last visit. At the end of the study the frequency of admissions

was  calculated.  Information  about  any  mortality  and  the  location  that  the  mortality

occurred (home or hospital) will also be recorded.
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Appendix 5: Anthropometric measurement guidelines (UN, 1986)

Weight:  Weight was measured by weighing scales of different types depending on the

child’s condition

i) Hanging scale was used if child was unable to stand on his or her own. The hanging

scale (SALTER) is commonly used for taking weight of children under 9 years. This

scale can weigh up to 25 kg and is graduated by 0.1kg (100g) increments.

Steps for taking the weight of a child using a hanging Scale:

1. The scale was hooked to a tripod.

2. The weighing pants were  suspended  from the lower hook of the scale and the

scale readjusted to zero

3. The child was undressed and then placed into the weighing pants.

4. The pants were then hooked to the scale.

5. When the child was settled and the weight reading was stable the weight was

recorded  to  the  nearest  100g.  Precautions  were  taken  to  ensure  that  no  one

touched the pants or the scale during weighing and that the child hanged freely

without holding onto anything.

6. The  value  from the  scale  was  read  and  announced.  The  measurements  were

repeated twice for verification and then recorded immediately.

The scale was tested with a fixed weight (10 kg) regularly. If the measure did not

match the weight the scale was recalibrated.

ii) Floor scale (digital or mechanical) if the child was able to cooperatively stand on the

scale.

Steps for taking the weight using floor scales:

1. The scale was placed on a flat, level surface and then readjusted the weight reading

to zero.

2. The child was undressed and made to stand on the middle of the scale's surface.

3. When the child  was settled  and the  weight  reading was stable  the weight  was

recorded to the nearest 100g. Precautions were taken to en sure that nobody holds

the child during weighing and that the child stands freely without holding onto

anything.

4. The  value  from  the  scale  was  read  and  announced.  The  measurements  were

repeated twice for verification and then recorded immediately
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iii) Deduction method was be used if the child was too big for the spring scales but

unable to stand on the floor scale and had to be weighed after being carried by a care

taker.

1. The  floor  scale  was  placed  on  a  flat,  level  surface  and  readjusted  the  weight

reading to zero.

2. The child was undressed and then caregiver was first asked to stand alone on the

scale's surface in the middle and record their weight to the nearest 100g when the

caregiver was settled and the weight reading was stable.

3. The caregiver was then handed the child and the combined weight reading was

taken to the nearest 100g.

4. The  value  from  the  scale  was  read  and  announced.  The  measurements  were

repeated  twice  for  verification  and  then  recorded  immediately.  To  obtain  the

weight of the child:  the recorded weight  of the caregiver  alone was subtracted

from the recorded combined weight of the caregiver with the child.

Height or length: Length was measured for children below 24 months or less than 85 cm

and height was measured for those aged 24 months and above or above 85 cm and are able

to stand independently.

Steps to take length measurements:

1. The measuring board was placed horizontally on a flat, level surface.

2. Any shoes or head coverings were removed from the child.

3. The child was placed so he/she was lying down and faces up in the middle of the

board.

4. The assistant held the sides of the child's head and positioned the head until it touched

the head board.

5. The measurer  placed his/her  hands on the child  and firmly  held the child's  knees

together while pressing down. The soles of the feet were kept flat on the foot piece,

toes pointing up at right angles.

6. The  measurer  then  immediately  removed  the  child's  feet  from  contact  with  the

footboard with one hand while holding the footboard securely in place with the other.

7. The measurements were then read and recorded to the nearest 0.1 cm.

If the child was more than 85 cm or older than 24 months but was too sick or too weak to

stand up, their length was measured while they were lying down and 0.5 cm was removed

from the  measurement.  This  measurement  was  not  be  taken  if  the  child  has  skeletal
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deformity.  Children  with physical  disabilities  required specialized  measurements which

were determined based on the deformity and the available tools.

Steps to take height measurements:

1. The measuring board was set vertically on a stable level surface.

2. The child's shoes and any head-covering were removed.

3. The child was placed on the measuring board, standing upright in the middle of the

board. The child's heels and knees firmly pressed against the board by the assistant

while the measurer positioned the head and the cursor. The child's head, shoulders,

buttocks, knees and heels touched the board.

4. The measurement were read, announced and recorded to the nearest 0.1cm.

Mid Upper Arm Circumference (MUAC): MUAC was measured by a tape measure by

first  determining  the  midpoint  between  the  elbow  and  the  shoulder  (acromion  and

olecranon respectively) of a non dominant arm. Then the tape measure was placed around

the midpoint while the arm was relaxed and hangs down the side of the body. The MUAC

was measured while ensuring that the tape neither pinched nor was left loose (i.e. snag).
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Appendix 6: Certificate of Ethical clearance issued by the National Institute of 

Medical Research
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