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Abstract 

Background 

Severe acute malnutrition (SAM) is a common problem with severe and long-lasting effects. 

As part of the primary health care re-engineering team, community health workers (CHWs) are 

well placed to screen for and refer SAM patients at an early stage. Few studies have 

investigated the role of CHWs in SAM referrals and clinical outcomes in South Africa, and 

none in the North West province.  

Aim 

To compare the outcomes of admission between children referred by CHW to Potchefstroom 

hospital for SAM and those by other healthcare workers 

Setting 

This study was conducted in a primary healthcare setting in JB Marks subdistrict, Tlokwe 

municipal area, North West Province, South Africa 

Methods 

A cross-sectional study that analysed 71 medical records of children admitted with SAM from 

1 April 2016 to 31 March 2018 was conducted. Referral forms from outreach teams to clinics 

were used to establish CHW involvement in the referral of patients with SAM. Chi squared, t-

tests and ANOVA determined associations between referral sources and outcomes. The effect 

size of differences in outcome were calculated to determine the practical significance. 

Results 

Only 5 out of 71 (7.04%) SAM patient admissions were due to CHW referrals from the 

community. Patients referred by CHWs showed statistically significant higher Hb levels 

compared to other sources of referral (p 0.044). No deaths were associated with CHW-referred 

patients compared to six in the clinic-referred group and three in the other-referred group. Other 

outcomes were not statistically different. 

Conclusion 

This study found that community health worker referrals contributed to a small proportion of 

SAM admissions, implying that they did not consistently screen for malnutrition in this 

community.  
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Introduction 

Severe Acute Malnutrition (SAM) has serious and long-lasting effects on developmental, 

economic, social and medical aspects among individuals, families, communities and 

countries.1–4 It is estimated that 45% of deaths globally in children under five are related to 

undernutrition.1 Those who survive SAM face numerous long term challenges due to 

developmental delays,5,6 poor performance in school with subsequent lower earning capacity,3,7 

and development of non-communicable diseases like diabetes and hypertension.8 

 

In South Africa, SAM occurs commonly with an incidence of 2.2/1000 in children under the 

age of five years. There were 11280 admissions and 806 deaths because of malnutrition in 

2018, resulting in a national case fatality rate (CFR) of 7.1%. During the same time, North 

West Province reported a higher than average incidence of 4.0/1000 children under 5 

comprising 1100 admissions, 125 deaths and a CFR of 9.3%.9  

 

Community-based interventions involving community health workers (CHWs) are one of the 

strategies to combat SAM. Defined as workers who are selected and trained to work in the 

community as the first line of support between communities and various health and social 

development services,10 CHWs have been described as the most promising health workforce.11  

In South Africa, the Primary Health Care (PHC) re-engineering strategy initiated in 2011 

included the employment of ward-based primary care outreach teams to address the quadruple 

burden of disease12 with child health as one of the focus areas.13 CHWs have been involved in 

various intervention strategies including health education, screening for malnutrition and 

community-based management of acute malnutrition (CMAM).  

 

With the re-engineering strategy implemented only eight years ago, studies on CHW 

interventions in South Africa are limited. Investigations on health promotion and CMAM have 

provided evidence of successful CHW programmes against SAM,14–17 but no studies exist that 

examine outcomes of SAM, because of community screening in South Africa.18 This study 

would therefore be the first to explore this topic. 

 

CHWs are trained to screen for malnutrition using mid-upper-arm circumference (MUAC) 

measurements less than 11.5cm19 as it has been validated in patients aged 6 to 60 months as a 

screening tool to detect SAM in community settings.20,21 The value in screening for SAM lies 

in the detection of disease with severe consequences with effective treatment if detected at an 
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early stage.22 Even though not all patients referred by CHWs may end up in the hospital, the 

majority of hospitalised SAM patients should ideally be referred from the first contact 

opportunity, which is the community. It was expected that CHW-referred patients may be 

associated with more favourable outcomes compared to patients referred from other sources. 

To the best of the authors’ knowledge, this hypothesis has not been tested previously in the 

study setting. In addition, current evidence on this topic is at the level of expert opinion18, 

therefore this study adds value by investigating community-based screening of SAM by CHWs 

and related outcomes. 

 

The aim of this study was to compare the clinical outcomes between children referred to 

Potchefstroom hospital for SAM by CHWs and those referred by other healthcare workers 

The objectives were: 

 To determine the proportion of SAM patients admitted to the hospital that was initiated 

by CHW referrals. 

 To compare anthropometric measurements of patients referred by CHW and those 

referred by others 

 To compare the prevalence of comorbidities between patients referred by CHW and 

those referred by others 

 To compare the length of admission between patients referred by CHW and those 

referred by others 

 To compare mortality rates between patients referred by CHW and those referred by 

others  
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Research Methods and Design 

Study Design 

This was a retrospective cross-sectional design with analytical components. 

 

Setting 

This study was conducted in the Tlokwe area of the JB Marks subdistrict in the North West 

Province of South Africa. JB Marks subdistrict came into existence in August 2016 because of 

the merger between Tlokwe and Ventersdorp municipalities. Tlokwe has a population of 162 

762 inhabitants (of which 6289 are younger than five years old) comprising 54 650 households.  

 

Potchefstroom Hospital has 330 beds of which 37 are available in the paediatric ward. The 

hospital receives direct referrals from two CHC’s (Community Health Centres) and eight 

clinics as well as problematic cases admitted to Ventersdorp CHC (Previously Ventersdorp 

District Hospital). Services provided at Potchefstroom Hospital include a comprehensive 

multi-professional health care team.  

 

The CHC’s and clinics each dispose of a compliment of outreach team leaders (OTL’s) who 

supervise CHWs. These outreach teams are responsible for household registrations, health 

promotion activities and identifying community members in need of health and social services. 

Patients in need of health services are referred to their local clinic using a standardised referral 

form. There are 26 OTL’s and 115 CHWs employed in Tlokwe. 

 

 

Study Population and Sampling Strategy 

The study population included medical records of patients admitted to Potchefstroom hospital 

from 1 April 2016 to 31 March 2018 as this corresponded with the time frame used to compile 

annual statistics. Patients were selected using consecutive sampling, i.e. every available patient 

file matching inclusion criteria was selected as the subject pool was limited. A sample size was 

not determined, therefore it is not possible to emphatically say whether the sample size was 

large enough.  All patients aged 6 to 60 months admitted with SAM at Potchefstroom Hospital 

from 1 April 2016 to 31 March 2018 were included in this study. Lost patient files, multiple 

admissions, and files of patients not within the prescribed age range were excluded from this 

study.  In case of multiple admissions, data from the first admission was used as these patients 

are actively managed after discharge. 
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Data available from previous years suggested a range of 50 to 80 SAM patients per year. 

Because the study size was limited by the number of SAM patients admitted over two years, 

the number of patients was finite. All eligible patients were consecutively included. For the 

period mentioned above, 103 files were identified, of which 71 were eligible for review - 14 

files were lost, two patients had multiple admissions, and 16 patients were younger than six 

months old (Figure 1) 

 

Figure 1 File Selection Process. 

 

Data Collection 

Data was collected over one month on June 2019 and analysed during August 2019. 

Information needed to retrieve files (name, surname, date of birth, deceased) were sourced from 

admission records in the paediatric ward as well as the dietetics department at Potchefstroom 

Hospital as they take part in research studies on SAM. Identifying details were kept in a 

delinked file in a secure place. The selected files were retrieved from the filing room and 

morgue, then audited for relevant information which was entered to a data collection sheet 

developed by the researcher and organised into 6 categories: 

1. Sociodemographic data: sex and age 

2. Anthropometry: weight, height and z-score 

71 

Files 

Reviewed 

87 

Files 

available for 

review 

16 

Patients 

younger 

than six 

months 

103 

SAM 

Admissions 

(1 April 2016 

- 31 March 

2018) 

14 

Lost or 

Misplaced 

Files 

2 

Multiple 

Admissions 



7 

 

3. Comorbidities: diarrhoea, acute respiratory infection (ARI), tuberculosis (TB), anaemia 

(Hb), HIV 

4. Length of stay: number of days admitted in hospital 

5. Mortality: deceased yes/no 

6. Source of Referral: CHW, clinic, other 

 

The second phase of data collection occurred at the PHC facilities surrounding Potchefstroom 

Hospital. Referral forms from outreach teams to healthcare providers and hospitals kept in files 

at each facility were scrutinised, focussing on patients under five years of age. Identification 

details from these records were used to match records of patients admitted to Potchefstroom 

Hospital. 

Sex was recorded as male or female. Age was recorded in months as on the first date of 

admission to hospital.  

Weight and length were copied as they were recorded in the file. In cases of multiple entries, 

preference was given to the notes made by dieticians as they were more consistent in measuring 

the length and in many instances: theirs were the only documented measurements. The z-score 

was calculated using World Health Organisation (WHO) Child Growth Standards tables.23 

Since these are clinical diagnoses, pneumonia and diarrhoea were recorded if observed in the 

problem list of progress notes. TB diagnosis was based on positive GeneXpert, culture or 

documented empirical diagnosis of TB. Clinical notes reporting that the patient was already on 

treatment for TB was also accepted. Where no evidence of investigation for TB was found, no 

value was allocated to the data collection sheet.  

HIV status was confirmed by examining PCR results. If these were not available, a documented 

negative rapid HIV test on the mother was accepted as confirmation of non-exposure.  

Haemoglobin levels were recorded from documented laboratory results. Unit of measurement 

used was g/dL.  

Length of stay was calculated based on dates of admission and discharge. Mortality was 

recorded if clinical notes stipulated that the patient had demised.  

Patients were classified as CHW referred, clinic-referred or other (self-referrals and GP 

referrals). To determine whether patients had been referred by CHWs, details of files audited 

were matched with information on outreach team referral forms (name, date of birth, date of 

referral and reason for referral). Clinic referrals were confirmed by scrutinising hospital files 

for clinic referral documents or notes in casualty admission forms. Where evidence for CHW 

and Clinic referral in the same patient was present, the referral was allocated to CHWs.   
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Data Analysis 

Data was organised into descriptive frequency tables. With continuous data, testing for 

statistical significance was conducted via t-test and ANOVA. For categorical data, chi-square 

and Fisher’s exact tests were used to test for statistically significant association at p < 0.05. 

Logistic binary regression was applied to those variables that showed statistical significance 

on test of associations. Effect sizes are useful in small samples and were used to complement 

testing for statistical significance, which may be dependent on larger sample sizes. Effect sizes 

(practical significance) were calculated to indicate the size of differences between groups. 

Cramer’s V was used to calculate practical significance in categorical data sets. Effect sizes for 

categorical data were expressed as a w-value and interpreted as w=0.1 (small effect), w=0.3 

(medium effect) and w=0.5 (large effect). A relationship with w > 0.5 was considered 

practically significant.24  

 

Ethical Considerations 

Ethical approval was granted by the Wits Human Research Ethics Committee (M180816). 

Permission was also obtained from the North West Department of Health and the involved 

health facilities. 
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Results 

Descriptive data have been summarised in Tables I and II. A total of 71 files were audited. 

There was an equal distribution of sex with 35 male and 36 female patients. The mean age of 

patients was 14.86 months.  

Table I summarises categorical descriptive data and shows that only five (7.04%) patients have 

been referred by CHWs compared to 50 (70.42%) by clinics and 16 (22.54%) by other sources. 

Nine (12.7%) patients demised, 13 (18.3%) were infected with HIV while nine (14.5%) had 

TB. The proportion of patients with diarrhoea was 38 (53.5%) while those with ARI was 46 

(64.8%).  

Table I Descriptive Statistics for Categorical Data 

 N % 

Sex   

Male 35 49.3% 

Female 36 50.7% 

Referral Source   

CHW 5 7.04% 

Clinic 50 70.42% 

Other 16 22.54% 

Clinical   

TB 9a 14.5% 

HIV 13 18.3% 

Diarrhoea  38 53.5% 

ARI 46 64.8% 

Outcome   

Deceased 9 12.7% 
a – There was no documented investigation for TB in nine patients 

The descriptive statistics for continuous data in Table II shows that the mean z-score was -2.54. 

The mean Hb level was 10.01g/dL which is below the reference value of 11g/dL for anaemia. 

The Hb of one patient was not recorded as the patient demised on day 0 of admission and no 

measurements were noted. The length of stay averaged 11.67 days with data from one patient 

not included due to being transferred to another facility.  

Table II Descriptive Statistics for Continuous Data  

 n mean 

Age 71 14.86 months 

Z-score 68 -2.54 

Hb 70 10.01g/dL 

Length of stay 70 11.67 days 
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*The anthropometric measurements of 3,  the Hb of one and the length of stay of one were 

not recorded and therefore not included in the analysis.  

 

Table III and IV compared characteristics and outcomes of patients referred from CHWs, 

clinics and other.   

As shown in Table III, there were no deaths in the CHW-referred group compared to 6 (12%) 

in the clinic-referred group and 3 (18.8%) in the other-referred group. The difference was not 

statistically significant (p 0.527) with a small effect size (w 0.134).  

When comparing HIV infection rates, none of the CHW-referred group had HIV compared to 

9 (18%) clinic-referred patients and 4 (25%) other-referred patients. The difference between 

the groups was not statistically significant (p 0.449) although the measured effect size was 

small (0.156) 

Comparison of other comorbidities in admitted SAM patients found no significant differences 

in terms of diarrhoea (p 0.752; w 0.090), ARI (p 0.293; w 0.186), and TB (p 0.319; w 0.192).  

 

Table III Comparison of Characteristics and Outcomes in Categorical Data 

 Diarrhoea ARI TB HIV Deceased 

 n % n % n % n % n % 

CHW (n=5) 2 40% 3 60% 1 20% 0 0% 0 0% 

Clinic (n=50) 28 56% 30 60% 5  12%b 9 18% 6 12% 

Other (n=16) 8 50% 13 81% 3 19% 4 25% 3 18% 

p-valuec 0.752 0.293 0.319 0.449 0.527 

w-valued 0.090 0.186 0.192 0.156 0.134 
b – There was no documented investigation of TB for nine patients in the clinic-referred group. Therefore, the percentage is calculated out 

of 41 instead of 50 

c – p-value calculated according to numbers (not percentages).  

d – w-value calculated according to numbers (not percentages). 

 

As shown in Table IV, the Hb level of CHW-referred patients was significantly higher than 

patients in other groups (p 0.044). CHW-referred patients also had a higher mean z-score, 

although the difference was not statistically significant (p = 0.488). When comparing length of 

stay, CHW-referred patients stayed longer on average. The difference was not statistically 

significant (p = 0.336). No significant differences were found in respect of age (p = 0.958). 

Table IV Comparison of Characteristics and Outcomes in Continuous Data 

 Age (Months) Z-score Hb (g/dL) Length of Stay 

 Mean Mean Mean Mean 

CHW 15.60 -2.20 11.40 16.00 

Clinic 14.94 -2.52 10.04 10.69 
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Others 14.38 -2.73 9.48 13.31 

p-value 0.958 0.488 0.044 0.336 
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Discussion 

This study set out to determine whether patients referred from the community by CHWs were 

associated with different characteristics and outcomes compared to patients referred from 

clinics or other sources. Furthermore, the study determined the proportion of SAM admissions 

referred by CHWs. As the first line of support between communities and healthcare facilities, 

it would be reasonable to expect CHWs to have referred the most SAM patients.  The fact that 

only five (7.04%) of the 71 patients were referred by CHWs was not expected and implies that 

they did not consistently screen for SAM in this community. Although no studies were found 

to compare this finding to, there is evidence to suggest that referral compliance25, inadequate 

training, lack of supportive supervision, essential resources and inconsistent job descriptions26 

may impact on their performance in referring SAM patients. A review of the implementation 

of CHWs in screening for SAM in this community as well as performance factors is warranted 

as there is much room for improvement. Further studies in different districts and provinces are 

needed to confirm generalisability.  

Although CHW-referred patients constituted the minority of this study population, there were 

a few clinically important differences that distinguished them from the other groups:  

Despite the difference not being statistically significant, the finding that CHW-referred patients 

were associated with higher z-scores (-2.20) versus clinic-referred (-2.52) and other-referred (-

2.73) patients has important clinical implications. Evidence has shown that z-scores have an 

84% sensitivity for mortality in SAM patients.27 This would suggest that, based on their higher 

z-scores, CHW-referred patients in this study may be associated with a lower mortality rate. 

MUAC, however, has been found to be a better predictor for mortality with a sensitivity of 

95.5%.27,28 Comparison of MUAC was not possible in this study as it was not used at all levels 

of health care and therefore not consistently documented. Future studies should consider 

inclusion of MUAC measurements prospectively to ensure availability. 

Another important clinical finding was that CHW-referred patients had significantly higher Hb 

levels compared to patients referred from clinics and other sources. With an Hb level threshold 

of 11g/dL for diagnosing anaemia, the CHW-referred group was the only one with a mean Hb 

11.4g/dL. Evidence of anaemia as a poor prognostic factor in SAM is well documented29,30 as 

its management is part of the WHO ten steps, suggesting that the patients referred by CHWs 

may be associated with a favourable survival rate compared to the other groups in this study 

due to ealy recognition and referral. 
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Even though there were no significant differences, CHW-referred patients had a longer mean 

length of stay (16 days) compared to clinic-referred patients (10.69 days) and other-referred 

patients (13.31). This could also be related to mortality as some patients who demised did so 

on the first few days after admission. Similar findings have been made in other studies which 

found that SAM related deaths tend to occur early31 with further evidence suggesting that a 

longer length of stay was associated with an improved recovery rate.32 This may be clinically 

important as it suggests that CHW-referred patients were associated with an outcome related 

to better mortality rates. 

With the abovementioned patient characteristics alluding to an expected better mortality rate 

in the CHW-referred group of this study, the appropriate next step is to confirm this by 

interpreting the data generated on documented deaths. Although not statistically significant, 

the fact that no deaths occurred in the CHW-referred group compared to six in the clinic-

referred group and three in the other-referred group may be interpreted as clinically significant. 

Seeing that CHW-referred patients had characteristics associated with favourable outcomes, 

this finding supports the hypotheses mentioned above. Because no other studies were found 

looking at outcomes in SAM related to early referrals from the community, further research on 

this topic should be encouraged to validate this finding. 

When comparing incidence of HIV, the CHW-referred group had no infections compared 

9.18% in the clinic-referred group and 25% in the other-referred group. The negative effect of 

HIV on mortality is well known33 and corresponds with the death rate of 0% in CHW-referred 

patients, 12% in clinic-referred patients and 18% in other-referred patients. Since other factors 

like CD4 percentage levels also play a role in the prognosis of SAM patients with HIV,34 there 

is not enough detail to suggest that early referral by CHWs had an influence on mortality when 

considering this aspect. The fact that there were no patients with HIV in the CHW-referred 

group made it impossible to do such a comparison. Future studies should take CD4 percentage 

into account when the inclusion of HIV infection is considered. 

When comparing the incidence of TB, ARI and diarrhoea, there were no significant differences 

between groups. Arguably, the percentages were similar and no clinical significance could be 

extracted. This could be a result of the small sample size. Because the incidence of ARI and 

diarrhoea was based on clinical acumen compared to laboratory results or measurements in 

other variables, consideration should be given to the consistency of data obtained. A study with 

prospective design may allow for direct observation of clinical decision making and improve 

reliability. 
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Strengths and Limitations 

The small sample size limited statistical power and increased margin of error with a possible 

overestimation of associations. The conclusions made from this study can therefore not be 

accepted as representative of the population of this country, limiting generalisation. Extending 

criteria to include dates outside selection period was considered, but not practically possible. 

Inclusion of other sites like Ventersdorp would have led to information bias as referral systems 

and level of care influencing outcomes may differ. Future studies should consider inclusion of 

multiple sites with similar settings to obtain a larger sample size. 

Consecutive sampling is often associated with selection bias, as the sample may not represent 

the true study population. Consecutive sampling, as a form of convenience sampling, used in 

this study limited selection bias as every patient who met selection criteria was included in this 

study.  

ARI and diarrhoea were subject to the interpretation of the attending healthcare professional, 

possibly resulting in information bias. To limit information bias, all groups were clearly defined 

and similar in all aspects other than the source of referral in addition variables and outcomes 

were measured in the same way in each group 

Recording two conditions in the same organ system; in this case, TB and ARI were mitigated 

by the fact that criteria for TB diagnosis were based mostly on laboratory investigations. The 

term ARI could be viewed as too broad and was probably a poor choice of variable.  

 

Notwithstanding the associations found, some of the outcomes could be related to 

sociodemographic factors that were not measured in this study.  This could have exposed 

confounders.  It could also have provided context for the measured outcomes. 

 

The documents audited for data collection was standard for PHC and regional hospital settings. 

This study could therefore be replicated in other South African facilities. The small sample 

size, study design and use of convenience sampling, however, limits the generalisability of this 

study. 

Cross-sectional studies analyse exposure and outcome at the same time allowing one to find 

associations only. The absence of longitudinal data makes it difficult iin this study to prove 

true cause and effect. Data collection at a specific period means that it may not represent 

patients admitted during other periods. 
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Conclusion 

This study assessed outcomes and characteristics of SAM patients admitted to Potchefstroom 

Hospital, taking CHW referrals into account. A low proportion of patients referred by CHWs 

implies that screening for SAM in this community was not done consistently during the period 

under review. Although not statistically significant, the fact that other groups had more deaths 

than CHW-referred patients signify the need to further empower the CHW program to 

effectively do community based screening and referral. Larger studies with a longitudinal 

design would be better suited to support the conclusions made in this study. 

With most studies involving CHWs and SAM concentrating on CMAM as tertiary prevention 

strategy, more studies are needed with a focus on primary and secondary prevention, which is 

where community health care is expected to play a role. 
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