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Abstract: Advent of ready to use therapeutic food made it possible to treat children with severe acute malnutritionas 

outpatients. Studies have reported that recovery rate among children enrolled in outpatient therapeutic program is below the 

acceptable standard (<75%). The objective of the study was to determine the factors associated with recovery rate among 

children aged 6-59 months enrolled in outpatient therapeutic program at Kitui County Hospital. A cross sectionalstudy was 

carried out where we consecutively recruited104 children with severe acute malnutrition. Information was obtained from 

mothers/guardians regarding demographic, socio-economic, socio-cultural and medical related factors. Anthropometric 

measurements of the children were conducted at the fourth visit. Chi-square test and odds ratio were used to determine the 

association between recovery rate and independent variables. Binary logistic regression analysis was performed to determine 

predictors of recovery. The recovery rate was 73.3% [95% CI 64.6%–81.9%]. Significant predictors of recovery were absence 

of co-morbidity in the previous month [AOR=5.23; 95%CI=1.36-20.10; P=0.016], receiving antibiotic [AOR=13.06; 

95%CI=3.01-56.65; P=0.001] and initiation ofcomplementary feeding at 6 months of age [AOR=8.86; 95%CI=2.20-35.68; 

P=0.002]. Being a house wife was an independent predictor of recovery [AOR=5.26; 95%CI=1.33-20.87; P=0.018]. The 

recovery rate was slightly below the acceptable standards. Special focus should be given on predictors of recovery rate like 

administration of antibiotics, prompt and appropriate management of co-morbidities with appropriate care during the illness 

and initiation of complementary feeding at the age of 6 months. 
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1. Introduction 

Severe acute malnutrition (SAM) is defined as a low 

weight for height (below - 3Z scores of the median World 

Health Organization (WHO) growth standards), visible 

wasting, nutritional oedema or middle upper arm 

circumference (MUAC) of less than 115 millimetres in 

children 6-59 months [1]. It is an unstable condition or form 

of malnutrition resulting from a relatively short period of 

sustained nutritional deficit. It is estimated that nearly 20 

million children worldwide are severely malnourished, most 

of them live in South Asia and Sub-Saharan Africa [2]. WHO 

estimates indicate that mortality among children with SAM is 

5 to 20 times higher compared to well-nourished children [2]. 

About 1 million children die every year from severe acute 

malnutrition [3]. 

Malnutrition in all its forms remains a major public health 

problem in the developing world. It is an underlying factor in 

over 50% of the deaths and increased morbidity among 

children less than 5 years annually. Up to 41% of these 

preventable deaths occur in sub-Saharan Africa [4]. 

Malnutrition rates among children aged below five years in 

Kenya has not changed much over the past decade. The 

Kenya Demographic and Health Survey 2008 reported that 
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35% of children under five were stunted while the proportion 

of severely stunted was 14%. In Kitui County (within Kenya) 

the prevalence of stunting with below -2 WHZ score was 

37.9% in children less than five years old [5].  

Over the past decade there has been a global initiative to 

shift from facility-based treatment approaches to a 

decentralized community based approach. This shift is 

founded on evidence that in many poor countries, the 

majority of children with SAM are never brought to health 

facilities and in therefore an approach with a strong 

community component could provide them appropriate care 

[6]. However, two trials comparing children treated in 

outpatient care after one week of stabilization in inpatient 

setting against full inpatient care have shown differences in 

outcomes. The first trial in Malawi reported better results for 

outpatients than inpatients (recovery: 72% vs 49%) probably 

related to more infections in inpatient care. The mortality rate 

was 5.4% for inpatient care and 3.0% for home-based 

therapy [7]. The second trial in Bangladesh reported the 

reverse (recovery: 67% vs 86%) but no food supplements 

were provided to outpatients. The mortality rate was 3.5% in 

inpatient, 5% in day care and 3.5% at home after one week of 

day care [8]. 

Severe acute malnutrition still contributes significantly to 

in patient morbidity and mortality in Kenyan hospitals. The 

recovery rate from SAM in the outpatient management in 

Kenya is low. A study done in Nairobiin 2012 reported 58% 

of recovery rate [9]. However, there is limited information on 

factors that facilitate or hinder the recovery rate. This study, 

therefore aimed to determinefactors associated with the 

recovery rate of children aged 6–59 months presenting with 

SAM in the OTPin Kitui County Hospital. 

2. Materials and Methods 

2.1. Study Design and Settings 

We carried out a cross sectional study in Kitui County 

Hospital, Kenya. Patients who are enrolled to the Outpatient 

Therapeutic Programme (OTP)are referred from Maternal 

Child Health (MCH) clinics after routine screening or in-

patient paediatric wards orfrom their homes by community 

health workers (CHWs). 

2.2. Study Population and Sampling Technique 

The study population consisted of all children aged 6-59 

months with SAM enrolled in OTP. Children with SAM 

enrolled in OTP had to have, according to WHO reference 

classification, W/H < -3 Z-score, MUAC < 11.5cm, a good 

appetite, without medical complications and absence of 

severe or moderate edema. Approximately 70children new to 

OTP are seen every month. We anticipated to recruit patients 

for two months and a follow up period of one month. Using 

Israel (1992) [10] formula the representative sample size for 

the two months was estimated to be 104. These were 

recruited consecutively to the study. After recruitment, they 

were followed up on a weekly appointment for four visits. 

2.3. Data Collection and Data Quality Control 

Information was obtained from mothers/guardians 

regarding socio-demographic, socio-economic, socio-cultural 

and medical related factors. In addition, anthropometric 

measurements, physical examination and appetite test on 

children were conducted in a private room within the OTP 

clinic. Anthropometric measurements were conducted at the 

fourth visit. Recovery was defined when children attained 

target W/H -2 Z-score, MUAC >11.5cm and above at the 

fourth visit. The study was pre-tested with 5% of the study’s 

sample size.  

2.4. Ethical Considerations 

Study approval was sought from the Kenyatta National 

Hospital/ university of Nairobi Ethics and Research 

committee (KNH/UON-ERC). Administrative permission 

from the Kitui County Hospital was also granted. Informed 

written consent was obtained from all mothers/guardians of 

the children. Privacy and confidentiality were maintained 

while handling participants’ information. 

2.5. Data Management and Analysis 

Data was cleaned and entered into Statistical Package for 

social sciences (SPSS) version 20.0 for analysis. Exploratory 

analysis was done to describe the study participants.  

Descriptive analysis using frequency and proportions were 

computed for categorical variables. For continuous data, 

measures of central tendency were used. Chi-square test and 

odds ratio with corresponding 95% confidence interval were 

used to determine the association between recovery rate and 

independent variables. The significant factors with p-value 

<0.05 at bivariate analysis were subjected to binary logistic 

regression by specifying ‘backward LR’ method with 

removal at p<0.05.  

3. Results 

3.1. Socio-Demographic, Socio-Cultural and Medical 

Related Characteristics of the Children 

We recruited 104 childreninto the study of which 3 were 

lost to follow up. The remaining 101 were followed up to 

four visits. Of these, 57(56.4%) were females witha mean 

(±SD) age of 18 (±18.4) months. The highest proportion of 

malnourished children were in the age category of 6-12 

months 35(34.7%), followed by those aged 13-18 months 

28(27.7%). Majority 71(70.4%) of the children were 

introduced to complementary foods at 6 months. About two 

thirds 66(65.3%) of the children were sharing food with the 

rest of the family from the same plate. More than half 

59(58.4%) were still breastfeeding at the time of data 

collection. Forty (39.6%) of the children were feeding3 times 

per dayand similar proportion were fed 4 times per day 

(Table 1). Nearly two thirds of the children 63(62.4%) had a 

co-morbidity. Slightly less than half of the children 48 

(47.5%) of the children were given antibiotics (Table 1). 
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Table 1. Socio-demographic, socio-cultural and medical related 

characteristics of the children. 

Variable N=101 % 

Age in months 
  

6-12 months 35 34.7 

13-18 months 28 27.7 

19-24 months 23 22.8 

25-56 months 15 14.8 

Mean of age in months (+SD)  18.07 (±18.4) 

Gender 
  

Male 44 43.6 

Female 57 56.4 

Child’s age at introduction of complementary food 
  

2-4 month 15 14.8 

5 month 15 14.8 

6 month 71 70.4 

Sharing of food from the same plate 
  

Yes 66 65.3 

No 35 34.7 

Frequency of feeding per day 
  

3 times 40 39.6 

4 times 40 39.6 

5 or 6 times 21 20.8 

Illness in the last one month 
  

Yes 63 62.4 

No 38 37.6 

Whether antibiotic given 
  

Yes 48 47.5 

No 53 52.5 

3.2. Socio-Demographic and Economic Attributes of the 

Mothers/Guardians 

More than 90% of the guardians/parents lived on less than 

US $50 monthly. About half of respondents 49(48.5%) were 

within the age group of 25-35 years, 26(25.7%) were 

between 18-24 years and 26(25.7%) were among 36 years 

and above. Majority 62(61.4%) attended primary school 

while only 9(8.9%) never attended school. More than half 

56(55.4%) of the mothers/guardians were married (Table 2).  

Fifty (49.5%) of the mothers/guardians were housewives, 

29(28.7%) were in formal employment and 22(21.8%) were 

casual laborers. Ninety per cent of the families were living in 

temporary houses. The main source of water was 

river/stream(almost 70%) (Table 2). 

Table 2. Socio-demographic and economic attributes of the 

mothers/guardians. 

Variable N=101 % 

Mother’s/guardian’s age in years 
  

18-24 years 26 25.7 

25-35 years 49 48.5 

36 years and above 26 25.7 

Mother’s/guardian’s level of education 
  

Never attended school 9 8.9 

Primary 62 61.4 

Variable N=101 % 

Secondary and above 30 29.7 

Mother’s/guardian’s religion 
  

Christian 97 96 

Muslim 2 2 

Other 2 2 

Mother’s/guardian’s marital status 
  

Single 30 29.7 

Married 56 55.4 

Widowed/Divorced  15 14.9 

Mother’s/guardian’s occupation 
  

Casual labourer 22 21.8 

Employed 29 28.7 

House wife 50 49.5 

Monthly Income in Ksh. 
  

<3000 60 59.4 

3000-5000 27 26.7 

5000-10000 8 7.9 

>10000 6 5.9 

Type of house 
  

Permanent(stone) 10 9.9 

Semi-permanent (bricks) 53 52.5 

mud thatched with grass 38 37.6 

Source of water 
  

Piped water 7 6.9 

Borehole 24 23.8 

River/stream 73 69.3 

3.3. Recovery Rate 

At the 4th clinic visit 74(73.3%) of the children with SAM 

had recovered to WHZ score -2SD and above (95% CI = 

64.6-81.9). 

3.4. Factors Associated with Recovery 

In the bivariate analysis, appropriate introduction of 

complementary foods, absence of co-morbidities in the 

previous month, administration of antibiotics, higher 

mother’s/guardian’s level of education, and being a 

housewifewere associated with a higher recovery rate.  

Multiple regression analysis (Table 3) showed that 

children who were introduced to complementary feeds at the 

age of 6months were 9 times [AOR=8.86; 95%CI=2.20-

35.68; P=0.002] and 5 months were 7 times [AOR=7.0; 

95%CI=1.18-41.35; P=0.032] more likely to recover from 

SAM as compared to those introduced within two to four 

months. Children who did not experience co-morbidities in 

the previous one month were 5 times [AOR=5.23; 

95%CI=1.36-20.10; P=0.016] more likely to recover from 

SAM when compared to children who had co-morbidities. 

Children given antibiotics were 13 times [OR=13.06; 

95%CI=3.01-56.65; P=0.001] more likely to be recovered 

from SAM than those who were not given. 

Children whose mothers/guardians were house wives were 

5 times [AOR=5.26; 95%CI=1.33-20.87; P=0.018] more 

likely to recover from SAM on outpatient management 

programthan to children whose mothers/guardians were 

casual laborers. 
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Table 3. Factors associated with recovery rate. 

Variables 
Recovery OR ψ (95%CI φ) P value* AOR∞(95%CI φ) P value* 

Yes, n(%) No, n(%) 
    

Child's age in months 

6 to 12 23(65.7%) 12(34.3%) 1.00 
 

 

- 

 

 

 

- 

 

 

13-18 24(85.7%) 4(14.3%) 3.13(0.88-11.12) 0.078 

19-24 16(69.6%) 7(30.4%) 1.19(0.39-3.69) 0.760 

25-56 11(73.3%) 4(26.7%) 1.44(0.38-5.48) 0.598 

Child's gender 

Male 30(68.2%) 14(31.8%) 1.00 
 

- 

 

- 

 Female 44(77.2%) 13(22.8%) 1.58(0.65-3.83) 0.312 

Child’s age at introduction of complementary food 

2-4 month 7(46.7%) 8(53.3%) 1.00 
 

1.00 
 

5 month 10(66.7%) 5(33.3%) 2.29(0.52-10.01) 0.273 7.00(1.18-41.35) 0.032 

6 month 57(80.3%) 14(19.7%) 4.65(1.44-15.00) 0.010 8.86(2.20-35.68) 0.002 

Sharing of food from the same plate 

Yes 48(72.7%) 18(27.3%) 1.00 
 

- 

 

- 

 No 26(74.3%) 9(25.7%) 1.08(0.43-2.75) 0.866 

Frequency of feeding per day 

3 times 29(72.5%) 11(27.5%) 1.00 
 

 

- 

 

 

- 

 

4 times 29(72.5%) 11(27.5%) 1.00(0.38-2.67) 1.000 

5 or 6 times 16(76.2%) 5(23.85) 1.21(0.36-4.11) 0.756 

Illness in the last one month 

Yes 41(65.1%) 22(34.9%) 1.00 
 

1.00 
 

No 33(86.8%) 5(13.2%) 3.54(1.21-10.36) 0.021 5.23(1.36-20.10) 0.016 

Whether antibiotic given 
     

Yes 43(89.6%) 5(10.4%) 6.10(2.08-17.89) 0.000 13.06(3.01-3.01) 0.001 

No 31(58.5%) 22(41.5%) 1.00 
 

1.00 
 

Mother’s/guardian’sage in years 

18-24 years 19(73.1%) 7(26.9%) 1.00 
 

 

- 

 

 

- 

 

25-35 years 36(73.5%) 13(26.5%) 1.02(0.35-2.99) 0.971 

36 years and above 19(73.1%) 7(26.9%) 1.00(0.29-3.41) 1.000 

Mother’s/guardian’slevel of education 

Never attended  4(44.4%) 5(55.6%) 1.00 
 

1.00 
 

Primary 44(71.0%) 18(29.0%) 3.06(0.74-12.70) 0.124 2.96(0.58-15.16) 0.194 

Secondary and above 26(86.7%) 4(13.3%) 8.13(1.51-43.78) 0.015 8.10(0.99-56.38) 0.055 

Mother’s/guardian’smarital status 

Single 23(76.7%) 7(23.3%) 1.00 
 

 

- 

 

 

- 

 

Married 40(71.4%) 16(28.6%) 0.76(0.27-2.12) 0.601 

Widowed/divorced 11(73.3%) 4(26.7%) 0.84(0.20-3.47) 0.806 

Mother’s/guardian’soccupation 

Casual labourer 13(59.1%) 9(40.9%) 1.00 
 

1.00 
 

Employed 19(65.5%) 10(34.5%) 1.34(0.42-4.13) 0.639 1.18(0.32-4.39) 0.805 

House wife 42(84.0%) 8(16.0%) 3.64(1.17-11.34) 0.026 5.26(1.33-20.87) 0.018 

Income 

<3000 47(78.3%) 13(21.7%) 1.00 
 

 

- 

 

 

- 

 

3000-5000 19(70.4%) 8(29.6%) 0.66(0.24-1.84) 0.424 

>5000 8(57.1%) 6(42.9%) 0.37(0.11-1.25) 0.110 

Type of house 

Permanent(stone) 5(50.0%) 5(50.0%) 1.00 
 

- 

 

 

 

- 

 

Semi-permanent (bricks) 39(73.6%) 14(26.4%) 2.79(0.70-11.09) 0.146 

Temporary (mud thatched with grass) 30(78.9%) 8(21.1%) 3.75(0.87-16.22) 0.077 

Source of water 

Piped water 5(71.4%) 2(28.6%) 1.00 
 

 

- 

 

- Borehole 21(87.5%) 3(12.5%) 2.80(0.37-21.49) 0.322 

River/stream 48(68.6%) 22(31.4%) 0.87(0.16-4.85) 0.876 

* Significant at p<0.05 bolded; ψ Odds ratio; ∞ AdjustedOdds ratio; φ95%Confidence Interval 

4. Discussion 

Thereduced probability of recovery among children with 

co-morbidity in the previous one monthwas likely because 

SAM and illness may lead to reduced appetite, which could 

lead to poor nutrient intake or poor absorption of essential 

nutrients [11]. Poor nutrient intake will subsequently affect 

weight gain and recovery [12]. It is also reported that under-

nutrition and childhood morbidity have a synergistic 

relationship. The interrelationship of the two is in such a way 

that illness can suppress appetite precipitating under-nutrition 

of a child while, on the other hand, nutritional deficiencies 

increase the susceptibility of the child to infectious diseases 
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[13]. Infection can suppress appetite and directly affect 

nutrient metabolism, leading to poor nutrient utilization. This 

may explain the finding of this study that patients with fewer 

comorbidities had better outcomes. 

Children given antibioticswere more likely to recover from 

SAMthan to those who were not. Despite the absence of 

clinical signs, severely malnourished children are nearly all 

infected with bacteria even if they are asymptomatic. This 

includes those with moderate, and some with good appetite 

[14]. Enteric bacteria are frequently the source of systemic 

infection by translocation across the bowel wall. Untreated 

gut or systemic infection can cause mal-absorption, intestinal 

damage and subsequently lead to diarrhea. The consumed 

nutrients are either not absorbed or they are lost through 

diarrhea leading to poor response to nutritional therapy.  

In this study, introduction of complementary foods at 6 

months of age was significantly associated with higher 

recovery rate. Children introduced with complementary foods 

at the age of 6 monthsweremore likely to recover than those 

given complimentary feeds within two months. World Health 

Organization and UNICEF recommend a baby should 

exclusively breast feed for six months [15]. Introducing these 

foods too early reduces the amount of breast milk the child is 

taking and may introduce the child to pathogens and 

subsequent diarrheal diseases. In most cases in developing 

countries, these foods are not tailored to the needs of the infant 

[16]. Most of the solid foods are lower in caloric content, of 

lower nutritional value, and can be difficult for young babies to 

digest than human milk. Many foods if introduces before six 

months can cause unpleasant reactions and even trigger 

allergies in babies with allergic predisposition [17]. 

Complementary feeding should be timely, adequatein terms of 

amounts, frequency, consistency and variety of foods to cover 

the nutritional needs of the growing child while maintaining 

breastfeeding for good recovery. 

The finding from this study that children whose mothers 

were housewives were more likely to recover from SAM on 

outpatient management than those children whose 

mothers/guardians were casual laborers suggests that children 

who spend more time with their caregivers have better 

outcomes. This could be due to the fact that housewives are 

with their babies most of the time and therefore they may 

give more attention to their children including feeding them. 

On the contrary mothers/guardians who are casual laborers 

may have less time for child care which can lead to poor 

recovery rate. Studies have shown that women who labour to 

acquire wages have less time for child care [18]. 

5. Conclusion 

There is need for caregivers to spend time with their 

children for these children to have better outcomes. It is 

imperative that complimentary feeding is not started before 

the recommended time to improve health status of infants. 

There is need to prevent children from getting infections and 

to treat them appropriately with antibiotics when they get 

these infections. 
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