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3.0 Results and chapter discussion 

3.1 Description of the cohort  

3.1.1 Frequency distributions  

These frequency distributions have been plotted for children at admission and at four 

months follow-up and for mothers and other carers at admission. A normal curve has 

been superimposed to allow for comparison. Following the graphs there are three 

charts listing variables and evaluating normality for all children, HIV-infected, and 

HIV-uninfected children.  

 

As the frequency distributions and the subsequent tables reporting on normality 

show, there is a mix of normally distributed and non-normally distributed data from 

the cohort. Normally distributed data allows for some assumptions of data 

robustness, and statistical significance may be incorrectly attributed to a statistical 

test if the data are in fact not normally distributed. To counter this potential problem, 

non-parametric statistics will be used throughout the thesis to ensure that the most 

conservative interpretation of statistical significance is presented.  
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Figure 15: Child age distribution 
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Figure 16: Admission weight distribution 
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Figure 17: Child admission MUAC distribution 
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Figure 18: Child admission height or length distribution 
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Figure 19: Child admission haemoglobin distribution 



 
73 
 

 
 

 
 

Figure 20: Child admission CD4% distribution 
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Figure 21: Weight gain in g/kg/day distribution 
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Figure 22: Carer MUAC distribution 
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Figure 23: Carer weight (kg) distribution 
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Figure 24: Height of carer distribution 
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Figure 25: Child follow-up weight distribution 
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Figure 26: Community follow-up haemoglobin distribution 
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Figure 27: Maternal CD4 distribution
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Figure 28: Child community follow-up MUAC 
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3.1.2 Normality of variables  

The following tables report on the normality of variables from all children, HIV-

infected and HIV-uninfected children. Distributions which are not normal have a skew 

of <-1 or >+1(Bowers, 2008). The closer to 0 the value is the more symmetric the 

variable‘s distribution is. A second test for normality; the Kolmogorov-Smirnov Z is 

also included. When the p value for the Kolmogorov-Smirnov Z is <0.05, the 

variable‘s distribution is not normal (Peat & Barton, 2005). In the table below the p 

value is presented in parenthesis.  

 

Table 4: Tests of normality for variables with all children in the cohort 

Variable Skewness Kolmogorov-

Smirnov Z  

(p value) 

Normal?  

Children at admission 

CD4%  -.567 1.6 (.012) N 

Weight  .599 1.19 (.116) Y 

Height or length  .142 .935 (.346) Y 

MUAC .521 1.371 (.047) N 

Oedema free 

weight 

.541 1.121 (.162) Y 

HAZ .496 .659 (.779) Y 

WAZ .138 .840 (.481) Y 

WHZ -.373 1.374 (.046) N 

Hb  .251 .957 (.319) Y 

Children at four months follow-up 

Weight (kg)  .092 1.145 (.145) Y 

MUAC .162 1.206 (.109) Y 

HAZ  .804 .659 (.779) Y 

WAZ  .195 .840 (.481) N 

WHZ  .317 1.374 (.046) N 

MUAC  -.565 1.546 (.017) N 

Mothers and other carers on admission 

Weight  .733 1.311 (.064) Y 

Height  -7.593 3.236 (.000) N 

BMI  1.208 1.321 (.061) N 

CD4  .958 .907 (.382) Y 

Hb  .523 1.374 (.046) N 
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Table 5: Tests of normality for variables with HIV-infected children 

Variable Skewness Kolmogorov-

Smirnov Z  

(p value) 

Normal?  

Children on admission 

CD4%  .699 .936 (.345) Y 

Weight  1.021 .843 (.476) Y 

Height or length  .349 .728 (.665) Y 

MUAC .942 .651 (.791) Y 

Oedema free 

weight 

.559 .752 (.624) Y 

HAZ .065 .585 (.884) Y 

WAZ .554 .580 (.890) Y 

WHZ .721 .996 (.275)  N 

Hb  .195 .505 (.960) Y 

Children at four months follow-up 

Weight (kg)  .047 .762 (.608) Y 

MUAC -.804 1.055 (.216) Y 

HAZ  .065 .585 (.884) Y 

WAZ  .554 .580 (.890) Y 

WHZ  .721 .996 (.275) Y 

MUAC  -.212 .609 (.852) Y 

Mothers and other carers 

Weight  -.270 .769 (.596) Y 

Height  -5.445 1.811 (.003) N 

BMI  -.495 .671 (.759) Y 

CD4  .565 .679 (.746) Y 

Hb  -.723 .675 (.753) Y 
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Table 6: Tests for normality for variables with HIV-infected children 

Variable Skewness Kolmogorov-

Smirnov Z  

(p value) 

Normal?  

Children on admission 

CD4%  -.167 .703 (.706) Y 

Weight  .526 1.098 (.180) Y 

Height or length  .091 1.072 (.201) Y 

MUAC .551 1.323 (.060) Y 

Oedema free 

weight 

.521 1.130 (.156) Y 

HAZ .520 .775 (.586) Y 

WAZ .041 .746 (.633) Y 

WHZ -.546 1.416 (.036) N 

Hb  .229 .978 (.296) Y 

Children at four months follow-up 

Weight (kg)  .378 1.024 (.246) Y 

MUAC -.037 1.165 (.132) Y 

HAZ  .937 .775 (.586) Y 

WAZ  .274 .746 (.633) Y 

WHZ  -.299 1.416 (.036) N 

MUAC  -.649 1.633 (.010) N 

Mothers and other carers 

Weight  .865 1.541 (.017) N 

Height  -8.351 2.788 (.000) N 

BMI  1.331 1.248 (.089) N 

CD4  1.195 1.188 (.119) Y 

Hb  .764 .983 (.289) N 

 

As there are a range of normally and not normally distributed variables, all data in 

this thesis will be treated as though it was from not normally distributed variables and 

non-parametric statistics will be used throughout.  This includes presenting medians 

instead of means and using Chi Squared and Mann Whitney U tests for comparisons 

between variables. 
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3.1.3 Baseline characteristics of the cohort 

 

Table 7: Baseline characteristics of all children in the cohort: proportions 

Characteristics  Total  

Number 454 

Gender male 235 (51.8%) 

Urban household 119 (26.2%) 

Oedema 392/452 (86.7%) 

 
Table 8: Baseline characteristics of all children in the cohort: median, mean 
and standard deviation 

Variable Median Mean SD 

Admission     

CD4%  33.25 32.00 11.15 

Weight  7.1 7.29 1.93 

Height or length 73.5 

 

73.75 6.8 

MUAC  12.0 12.39 1.73 

Oedema free 

weight 

7.0 

 

 

7.18 1.77 

HAZ  -3.43 -3.43 1.58 

WAZ  -3.92 -3.82 1.22 

 

 

WHZ  -2.42 -2.37 1.40 

Hb  9.0 8.83 2.29 

Carers 

MUAC  25.5 25.74 3 

Weight (kg) 52.0 52.69 7.73 

Height (cm) 155 154.83 10.1 

BMI  21.71 21.83 2.97 

CD4  754.0 776.4 376.27 

Hb  11.9 11.76 1.93 

 

There were 454 children in the cohort approximately half of which were urban. 

Oedema is common in the population overall, and as the mean and median WHZ are 

> -3SD and mean and median MUAC are > 110 mm, it is likely that many of the 
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children were admitted due to their oedema, rather than low WHZ or MUAC. Mean 

and median haemoglobin is low among the children with SAM. The carers BMIs and 

MUACs did not indicate underweight, however mean and median heights were low, 

indicating that stunting and chronic malnutrition among mothers during their 

childhood was a factor.  

 

Figure 29 provides an overview of the flow of participants through the research 

study. 

 

 

 

Figure 29: Study flow diagram 
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3.2 Refusals  

115/621(18.5 per cent) of carers declined to participate. Those who declined were 

significantly more likely to come from St. Gabriel‘s NRU 65/115 (56.5 per cent) vs. 

176/454 (38.8 per cent) (p =0.001), and to be in the NRU for a repeat admission for 

SAM 9/115 (7.8 per cent) vs.  2/454 (0.4 per cent) (p = <0.001). Carers who refused 

participation also had a significantly lower mean number of years in primary 

education 2.5 vs. 3.4 (p = .004). There was no significant difference between carers 

who refused participation and those who accepted in terms of child age, person 

accompanying child, or presence of oedema. 
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3.3 The impact of HIV on mortality during inpatient rehabilitation of children 

with severe acute malnutrition in Malawi  

 

The clinical presentation of SAM has become increasingly complex in southern 

Africa with the advent of paediatric HIV. The prevalence among children with SAM 

treated in facility-based nutrition rehabilitation programmes in sub-Saharan Africa 

has been reported to range from 14 per cent in Burkina Faso to 50.7 per cent in 

South Africa (Prazuck, et al., 1993; Yeung, Wilkinson, Escott, & Gilks, 2000). In 

Malawi, mean HIV prevalence of 22 per cent was reported in a study conducted in 

twelve NRUs across Malawi (Thurstans, et al., 2008). HIV-infected children with 

SAM are more likely to present with marasmus than oedema (Kessler, Daley, 

Malenga, & Graham, 2000); however, HIV is also found in oedematous children 

(Bachou, Tylleskär, Downing, & Tumwine, 2006; Brewster, Manary, & Graham, 

1997). NRUs with a high prevalence of HIV report complex case management issues 

(Deen, et al., 2003; Heikens, Amadi, et al., 2008).  

 

Although HIV infection has been shown to increase the risk of mortality for children 

with SAM (Fergusson & Tomkins, 2008), few studies have had access to PCR 

testing to confirm HIV status for younger children. Also, there is limited data on 

mortality after discharge from an NRU. Finally, the impact of immune suppression as 

measured by CD4% on mortality is unknown.  

 

In this section the HIV prevalence of the cohort will be established, along with the 

impact of HIV on mortality in children with SAM, both during inpatient nutritional 

rehabilitation and after discharge during community follow-up. The effect of immune 

suppression (as measured by CD4%) on mortality will also be explored.  

 
3.3.1 Results 

Roughly half of both the HIV-infected and uninfected children were male, and there 

was no significant difference between the groups in terms of gender. HIV-infected 

children were, however significantly more likely to come from an urban household 

and significantly less likely to be oedematous (see table 9).  
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Table 9: Baseline characteristics of HIV-infected and uninfected children with 
SAM: proportions 

Characteristics  HIV-infected 

children 

HIV-uninfected  

children 

p 

value 

Number 79 375  

Gender male 42/79 (53.2%) 193/375 (51.5%) 0.78 

Urban household 44/79 (55.7%) 75/375 (20%) 0.01 

Oedema 56/79 (70.9%) 336/373 (90.1%) 0.01 

 

HIV-infected children were more malnourished at baseline than their HIV-uninfected 

peers. HIV-infected children had significantly lower admission weight, height, 

oedema free weight, WAZ, WHZ and haemoglobin than HIV-uninfected children. 

CD4% was also significantly lower among HIV-infected children (see table 10).  

 

Table 10: Baseline characteristics of HIV-infected and uninfected children: 
median, mean and standard deviation 

Variable Median Mean SD p value 

Admission  

CD4% (HIV+ve) 

HIV-ve 

14.6 

35.70 

15.67 

35.44 

8.66 

8.19 

<0.001 

Weight (HIV+ve) 

HIV-ve 

6.40 

7.25 

6.56 

7.45 

1.70 

1.94 

<0.001 

Height or length (HIV+ve) 

HIV-ve 

71.0 

74 

71.79 

74.1 

6.34 

6.82 

0.003 

MUAC (HIV+ve) 

HIV-ve 

11.0 

12.50 

11.26 

12.56 

1.62 

1.68 

<0.001 

Oedema free weight (HIV+ve) 

HIV-ve 

 

6.2 

7.20 

 

6.27 

7.36 

 

1.48 

1.77 

 

<0.001 

HAZ (HIV+ve) 

HIV-ve 

-3.65 

-3.38 

-3.62 

-3.40 

1.33 

1.63 

0.224 

WAZ (HIV+ve) 

HIV-ve 

-4.28 

-3.83 

-4.17 

-3.75 

1.04 

1.25 

0.002 

WHZ (HIV+ve) 

HIV-ve 

-2.92 

-2.30 

-2.75 

-2.29 

1.10 

1.44 

<0.001 

Hb (HIV+ve) 

HIV-ve 

8.2 

9.1 

8.34 

8.94 

2.01 

2.34 

0.028 
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Overall mortality in the children was 14.8 per cent (67/454). HIV-infected children 

were significantly more likely to die than HIV-uninfected children; 35.4 per cent 

(28/79) vs. 10.4 per cent (39/375) (p <.001), RR = 3.41 (CI 2.24 – 5.20). Mortality in 

the HIV-negative children varied by NRU, and was less than 10 per cent in 2/3 

NRUs. Mortality among HIV-uninfected children was significantly higher at St. 

Gabriel‘s Hospital (p = 0.021). Mortality among the HIV-infected children was high 

and not significantly different between the three NRUs (see table 11). 

 

Table 11: HIV prevalence and mortality by study site 

NRU HIV prevalence Inpatient 

mortality HIV-

uninfected 

Inpatient 

mortality  

HIV-infected 

KCH 36.3% 

(61/168) 

6.5% 

(7/107) 

29.5% 

(18/61) 

St Gabriel‘s 7.4% 

(13/176) 

13.5% 

(22/163) 

38.5% 

(5/13) 

Mitundu 4.5% 

(5/110) 

2.9% 

(3/105) 

20% 

(1/5) 

Total 17.4% 

(79/454) 

8.5% 

(32/375) 

30.4% 

(24/79) 

 

Overall, younger children were more likely to die, with a mean age at admission of 

18 and 23 months for children who died and survived respectively (p = <0.001). 

Children aged between six and twelve months had the highest mortality rates. 29.83 

per cent (14/47), 17.4 per cent (39/224), 6.6 per cent (9/137) and 10.9 per cent 

(5/46) of children died between ages six and twelve months, 13 – 24 months, and 25 

– 36 months and 37+ months respectively. (p=.0.001) Presence of oedema did not 

impact on mortality in the cohort overall; with 14.5% (57/392) of oedematous children 

dying, compared with 16.7% (10/60) of non-oedematous children (NS). Among 

children with HIV, mortality was higher among those with oedema, 22/56 (39.3%), 

than among those without oedema, 6/23 (26.1%), although this difference was not 

significant.  

 

HIV-infected children were not more likely than HIV-uninfected children to die within 

the first 48 hours of admission to an NRU or at home during the four month follow-up 
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period after discharge following nutritional recovery. More than 50 per cent of deaths 

within the hospital occurred by day ten. Cumulative inpatient survival for HIV-infected 

children was significantly lower than for HIV-uninfected children (p=<0.001) (see 

figure 30)  

 

Figure 30: Kaplan Meier plot of mortality by HIV infection 
 

HIV-infected children were significantly more likely to die later in their hospital 

admission than HIV-uninfected children. Among HIV-infected children, 15/24 (62.5%) 

of child deaths occurred after day 10, while 9/32 (28.1%) child deaths occurred 

during the same period among HIV-uninfected children (see figure 31).  



 
92 
 

 
 

 
Figure 31: Days to inpatient death by HIV status 

 

83.6 per cent (56/67) of mortality occurred during inpatient rehabilitation. 75 per cent 

(42/56) of hospital mortality in children with SAM occurred after transfer from the 

NRU to the paediatric ward, and 19.6 per cent (11/56) of in-hospital mortality 

occurred in the NRU. The ward location of the remaining 5.4 per cent (3/56) of 

deaths within the hospital was not recorded. Overall, 16.4 per cent (11/67) of 

mortality occurred at home during the follow-up period (see figure 32).  
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Figure 32: Place of death for children with SAM 

 

Child death occurred most frequently between noon and six pm. This was not 

significantly different between HIV-infected and uninfected children (see figure 33).  

 

 

Figure 33: Time of day that inpatient death occurred 

 

 



 
94 
 

 
 

Mortality in HIV-uninfected children was slightly lower than predicted by Prudhon 

(Prudhon, Golden, Briend, & Mary, 1997); the Prudhon index predicted that 9 per 

cent would die, whereas the actual mortality rate in our study was 8.5 per cent. 

Mortality in the HIV-infected children was much higher than predicted by the Prudhon 

index. Expected mortality (on the basis of anthropometry) was 10.1 per cent, 

whereas the actual mortality was 30.3 per cent. 

 

CD4 percentage results were available for 374 children. 53.8 per cent (35/65) of HIV-

infected children had a CD4 percentage of less than 15, as compared to only 0.97 

per cent (3/309) of HIV-uninfected children (p<.001). None of the three HIV-

uninfected children with a CD4 percentage below 15 per cent died. 40 per cent 

(18/45) of HIV-infected children with a CD4 percentage <20 died, in contrast to 15 

per cent (3/20) of HIV-infected children with a CD4 percentage >20 (p = 0.047) RR = 

2.67 (CI = 0.885 – 8.035). 

 

Logistic regression analysis was performed on all children, using mortality as the 

dependant variable and including HIV status, presence of oedema, age of child, 

whether the child was from an urban or a rural household and NRU location as 

covariates. Only HIV status (p = <.001), age of child (p = 0.004) and NRU location (p 

=0.015) were significant. When logistic regression analysis was performed on the 

HIV-infected children only, using mortality as the dependant variable and all of the 

above variables plus CD4 percentage >/<20 as the covariates, only CD4 percentage 

>/<20 was significant (p = 0.025).  

 

Using the 2006 WHO recommendations for starting paediatric ART according to CD4 

percentage by child age group (WHO, 2006), 69.2 per cent (45/65) of HIV-infected 

children with SAM required ART. Children who required ART were significantly more 

likely to die than those who did not require ART (p=0.047). None of the children in 

the study were on ART on admission to the NRU. 37.7 per cent (17/45) of children 

requiring ARVs using the above criteria died while still in the NRU. One additional 

child requiring ART died at home during the follow-up period (see figure 34).  

 



 
95 
 

 
 

 

Figure 34: Mortality among HIV-infected children requiring ART 
 

3.3.2 Discussion  

This study shows clearly that mortality among children with SAM was markedly 

increased in those with HIV. This occurred despite 24-hour medical and nutritional 

care. Internationally accepted minimum standards (Sphere, 2004) for results of 

treatment of SAM state that mortality should be <10 per cent in a nutritional 

rehabilitation programme (Sphere, 2004). This was achieved among uninfected 

children in two of the centres. The centre with a mortality rate higher than acceptable 

by Sphere standards (St. Gabriel‘s) is a referral hospital that receives transfers of 

complicated paediatric cases from across the region. The higher mortality rates 

among the HIV-infected children are unlikely to be attributable to poor quality of care. 

Rather, they are likely to be due to the high rate of medical complications in these 

HIV-infected, immune-suppressed children.  This suggests that the Prudhon Index 

and Sphere Standards, devised for an emergency context when HIV was not 

endemic, need revising for use with children with complicated SAM and HIV. 

 

In the future it may be more appropriate to have one Sphere standard for treatment 

of complicated SAM, and another for uncomplicated SAM. As integrated care for 

SAM at facility and community level becomes more common in countries with high 

HIV prevalence (WHO, UNSCN, 2007) complicated cases will more commonly be 

treated together, at facility level. It will be impossible in low resource settings to 

match the low mortality incidence among children with SAM treated at community 

level. This is not only due to HIV, but also other infections and complications (for 
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example: pneumonia, TB, sepsis) and also because of reduced potential for cross 

infection at community level. Sphere guidelines should not focus only on HIV 

infection, but rather all complicated malnutrition as being distinct from 

uncomplicated. Mortality incidence among children with HIV may change as the 

context evolves, and both cotrimoxazole and ART are more consistently available 

and prescribed to children with HIV and SAM. Although for some children with 

severe immune suppression and multiple opportunistic infections, starting ART upon 

admission to an NRU may come too late to prevent mortality;  recently more HIV-

infected with SAM are admitted to the NRUs already diagnosed with HIV and already 

on ART (Dr. James Bunn, Malawi College of Medicine, personal communication). 

For these HIV-infected children with SAM, and for those children who are identified 

with HIV earlier, before advanced disease progression, ART and cotrimoxazole may 

have an important impact on lowering mortality.  

 

One of the limitations of this study is that HIV results were not known for 13 per cent 

(67/507) of the patients, either because they died before having an HIV test (33 per 

cent, 22/67), or because their blood sample was clotted or their result was not 

available. Data from some of the most vulnerable children are likely to have been 

lost during this early period. As the mortality in these children was 33 per cent (more 

than double that of the mortality during inpatient rehabilitation), it is also probable 

that a higher proportion of these children were HIV-infected. While this may 

introduce some bias, in that some of the more complicated cases were excluded due 

to early death, this bias is similar across other research projects, and is limited due 

to the small number of children involved (4.3 per cent, 22/507).  

 

Seventy-five per cent of inpatient deaths occurred on the paediatric ward. This is not 

an indictment of quality of care in paediatric wards, but rather a demonstration of the 

complicated case mix in SAM presenting to hospital. Although it is common in 

Malawi, not all countries separate children with SAM from other children on the 

paediatric ward. There are several reasons why separation is common in Malawi. 

First, because malnutrition is prevalent in Malawi and specialised care is important. 

Secondly, because nutritional rehabilitation requires intensive management, where 

formula must be mixed and children fed every two hours. Also, the facilities must 

have specialised equipment, including a store room for feeds, weighing and 
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measuring equipment, cooking facilities and (if formula is to be stored) refrigeration 

facilities. Staff must be specially trained in the nutritional rehabilitation guidelines. 

Originally, children with SAM would have been separated from the others on the 

paediatric ward to prevent cross infection. This relates to SAM being commonly 

caused by food insecurity. Now, in Malawi, SAM is commonly caused by infection 

and illness rather than only food insecurity, and good hygiene and infection control 

measures are needed in the NRU as well as the paediatric ward.  

 

An NRU is unlikely to be staffed by a full time physician or clinical officer (Heikens, 

Amadi, et al., 2008).  These highly trained staff are more commonly working in the 

paediatric ward. When a child develops complications that go beyond the clinical 

skills of the NRU staff, they may be transferred to the paediatric ward. In this study, 

this was common practice, and many of the deaths occurred on the paediatric ward 

rather than in the NRU. It was not possible to assess precise causes of death in 

these children, but this finding highlights the need for continuity of nutrition therapy 

and medical care though collaboration between medical paediatric care and nutrition 

rehabilitation programmes. 

 

Since the end of this study CMAM has become national policy in Malawi. This will 

increase the proportion of children in the NRU who are in need of specialised 

paediatric services, and this only emphasises the need for strong collaboration, if not 

integration between inpatient general paediatric services and nutritional 

rehabilitation.  

 

The findings from this study also suggest that the CD4 percentage criteria for 

commencing ARVs in children with SAM need to be critically examined and clearly 

defined. The majority of HIV-infected children had low CD4 percentage, and low CD4 

percentage was a significant risk factor for mortality in HIV-infected children. 

Although the number of HIV-infected children with available CD4% was small, our 

findings were statistically significant. Overall, nearly 70 per cent of HIV-infected 

children with SAM required ART, according to WHO criteria. These data support the 

fact that the inclusion of SAM as a staging criterion.  
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In this study, HIV-infected children with oedema were more likely to die than those 

without oedema. While this finding was not statistically significant, it would be 

valuable to further explore the relationship between oedema and HIV in SAM. In 

some cases the oedema these HIV-infected children were experiencing may not 

have been nutritional oedema, but may instead have been HIV-related oedema, 

caused by Human immunodeficiency virus-associated nephropathy (HIVAN). HIVAN 

has been found to cause oedema in a study of Nigerian children, and is linked to 

high mortality (Anochie, Eke, & Okpere, 2008). Further research of children with HIV 

presenting with oedema should explore the aetiology of their oedema, to discover if it 

is in fact nutritional or nephropathy related.  

 

Since the publication of the results of this study (Chinkhumba, et al., 2008) the WHO 

guidelines for commencing ART in children <12 months of age have changed. Based 

on the results the CHER study published in 2008 in the New England Journal of 

Medicine, all children with HIV <12 months of age will now commence ART, 

regardless of CD4%, or clinical symptoms. This study reported the risk of death for 

infants who began treatment immediately was 76% lower than the deferred 

treatment group. The study was stopped early because of the profound impact of the 

ART in reducing mortality (Violari, et al., 2008). 

 

In the case of children with SAM, in low resource settings, the context provides other 

reasons to start ART earlier, rather than waiting for CD4% or clinical indicators of 

need for treatment. First, this is because CD4% testing is expensive and difficult to 

access in Malawi.  As CD4 blood spots have not yet proven to be reliable, the 

availability is unlikely to change rapidly because of the costs and logistical 

challenges of transporting whole blood. Furthermore, machines to test CD4 are 

expensive, and require trained laboratory staff. Not all the machines are equipped to 

measure CD4%, which is a better test for monitoring immune suppression in 

children, where adults normally are monitored using CD4 count. It is highly unlikely 

that children will have access to routine CD4% monitoring to determine when they 

are eligible for ART.  

 

Even if CD4% monitoring was available, children in low resource settings like Malawi 

can be difficult to track. CD4% can decline rapidly in HIV-infected children in low 
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resource settings (Little, et al., 2007), and close monitoring will be required. This is 

an advantage of the CMAM system, where community health workers (HSAs in 

Malawi) responsible for a village can be aware that a child has had SAM and is HIV-

infected, and can remind parents to bring the child in for follow-up care. Good 

surveillance and follow-up at community level can assist with monitoring children 

identified as HIV-infected, and increasing use of GPS systems in community health 

care can help to pin point a child‘s location. Until this system is functioning 

effectively, it may be beneficial to enrol children with SAM and HIV for ART care 

early, so that they are not lost to follow-up.  

 

Eleven children died at home, after discharge from the NRU, after apparent 

nutritional recovery. While this is a small proportion of the total cohort of children, it is 

a cause for concern that children who have been discharged and declared 

nutritionally recovered would die within four months of returning home. We have no 

data on the cause of death for these children, and further research should be done 

looking for ways of preventing mortality after discharge.  

 

While improvement in care practices and adherence to guidelines for the treatment 

of SAM have been shown to decrease mortality (Ashworth, 2001; Ashworth, et al., 

2004; Deen, et al., 2003) these findings show that serious medical complications in 

HIV-infected children also affect mortality rates. This is a very important finding, as it 

dispels the myth that all ‗excess mortality‘ in nutritional rehabilitation is due to poor 

care practices. The high incidence of mortality among the children with HIV in this 

study is unlikely to be due to poor care, as there are several indicators of good 

quality care in this study. Firstly, mortality occurred throughout the 24 hour period 

and was not concentrated during the night. In settings with poor quality care mortality 

may be more common in the night due to hypothermia and hypoglycaemia due to 

missed feeds. Secondly, mortality among the HIV-uninfected children of 10% meets 

Sphere minimum standards. These overall indicators of acceptable levels of quality 

of care indicate strongly that complicated medical factors are responsible for the high 

mortality among HIV-infected children.     

 

 The 2004 WHO literature review of current practice in the treatment of severe acute 

malnutrition identified several priority areas for further research, including 
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effectiveness of ART in children with SAM, and the level of immunosuppression and 

phase of malnutrition treatment to begin ART (WHO, 2004). The 2006 paediatric 

WHO ART guidelines for resource-limited settings suggest that children with SAM 

should be stabilised on nutritional treatment with return of appetite before ART is 

initiated (WHO, 2006). However, these data show that an alarming number of HIV-

infected children die recovering nutritionally. A key question therefore remains as to 

whether ART should be initiated in children with complicated cases of SAM, or 

whether ART should be delayed, as suggested in the WHO 2006 guidelines. Over 50 

per cent of children in this study died within the first ten days after hospital admission 

and 37.7 per cent of HIV-infected children requiring ART died before achieving 

nutritional recovery. From studies of ART in malnourished adults (Paton, Sangeetha, 

Earnest, & Bellamy, 2006), mortality is high, suggesting that even if ART is available 

for children with SAM, it may not reduce mortality in the short term because ART 

does not improve immune function rapidly enough. There are obvious needs for trials 

of different ART regimens in children with SAM. However, it is suggested that a key 

message is to identify HIV-infected children before they develop SAM. Strong 

referral systems need to be built between community and hospital, and also between 

hospital wards in order to treat children with SAM and HIV more effectively.  

 

Table 12: critical appraisal mortality section  
Clearly focused question 
 

The objective of this section is clear:  ―To assess the impact of 
HIV on mortality among children with severe acute malnutrition‖; 
and this objective is carried out in the section. When reading the 
section, however, it is apparent that the section examines not 
only the impact of HIV on mortality, but within HIV infection this 
section examines the impact of severe immune suppression in 
HIV as a risk factor for mortality. This could be listed as a sub-
objective.  
 

Appropriate method 
 

An observational cohort study is an appropriate method to 
address the study question. An RCT would be unethical, as 
children with SAM cannot be randomised to be infected with HIV 
or not, and it would also be unethical to withhold treatment of 
malnutrition to one group of children. A case control study would 
have been a possibility, but was rejected because of the 
challenges involved in matching children. A cross sectional study 
would not have been possible as to determine the impact of HIV 
on mortality, children need to be followed up to document the 
outcome of nutritional rehabilitation.  

 
Cohort recruitment 
 

The cohort was recruited at NRU level, within three hospitals in 
Lilongwe district, Malawi. There are many factors related to the 
cohort recruitment that impact potential to generalise the results 
across Malawi and the sub-Saharan African region.  
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The three hospitals that were selected were chosen because 
they represent three different types of hospital in Malawi: a large 
teaching hospital, a rural referral (Catholic) hospital, and a small 
rural hospital. This diversity is good, however all three hospitals 
were selected because they were within a 45 minute drive of the 
lab facilities in Lilongwe. This was because whole blood samples 
need to be transported quickly, and to allow frequent visits from 
the research supervisory team. This may have introduced bias, 
however, as facilities within a 45 minute drive of Lilongwe may be 
different than facilities further away, particularly in different 
districts (for example in terms of SAM prevalence, HIV 
prevalence and culture)  
 
All children in the NRU who met the inclusion criteria were asked 
to join the study. These criteria were the same as the admission 
criteria to the ward, with the following exception: the study 
inclusion criteria excluded children <6 months of age. This may 
introduce bias, as SAM in children <6 months HIV infection may 
result in greater numbers of children, and this could affect 
comparability to other NRUs in high HIV prevalence settings.  
 
The fact that children were recruited a facility level, rather that 
community level makes them a select group, and it is not 
possible to generalise to a population level from these data. 
Children admitted to NRUs must be brought in by their parent or 
guardian, at considerable ‗opportunity cost‘ (Guerrero, 2005). 
Children treated in NRUs are possibly the sicker, more 
malnourished children. This may result in a higher HIV 
prevalence than at community level. 
 
Conversely, within the hospital, recruitment at NRU level rather 
than at outpatient level means that some children with SAM are 
not admitted to the NRU but because of serious complications 
they go straight to the paediatric ward. This may result in a lower 
prevalence of HIV within the NRU, and possibly lower mortality 
as well.  
 
 
 
 

 
Measure exposure to minimise 
bias 
 
 
 

Diagnosis of HIV was made using rapid tests in children >18 
months, and in children < 18 months viral PCR was used for 
diagnosis. Viral PCR is the gold standard of HIV testing in 
children <18 months, where maternal antibodies still present in 
the child‘s blood may cause false positives if using rapid testing.  
 
HIV testing was only conducted upon admission to the study, for 
both mothers and children. It is possible that some mothers and 
children may have contracted HIV, and some others who initially 
tested negative may have seroconverted during the study period. 
At this early stage of infection, however complications 
(opportunistic infections) due to HIV infection would not occur.  
 
Measurement of inpatient mortality was quite accurate, although 
some children who moved to the paediatric ward or were 
transferred out of the hospital may have been lost to follow-up, 
even within the facility. Measurement of mortality during the 
follow-up period is also subject to bias as some of the children 
lost to follow-up may have died.  
 



 
102 
 

 
 

The proportion of children lost to follow-up was 8.5%, although 
this is an important group it is within the normal limits for 
community-based research in low resource settings.  
 

Confounding factors 
 
 

Regression was used to attempt to control for the effect of 
confounding variables.  

Follow up – long enough and 
complete enough 
 

The follow-up of this cohort after discharge to the community is 
important as it is unusual in the literature to find studies which 
track children after discharge from an NRU. Although this follow-
up is only for four months, it gives an indication of a fam ilies‘ 
ability to maintain nutritional recovery in children. Some mortality 
did occur after discharge, and this study does not discuss 
possible causes of that mortality, or ways to prevent it. Further 
research is needed in this area.   

 

 

The high prevalence of HIV in the cohort, along with the increased risk of mortality in 

HIV-infected children with SAM, has now been established; particularly, those with 

low CD4 percentage. Strong training, referral and follow-up systems are needed for 

facility-based care of children with complicated SAM, as many deaths occur in the 

paediatric ward rather than the NRU.  The relationship between HIV and nutritional 

recovery, however, remains unknown. In the following section, the impact of HIV on 

weight gain and the anthropometrics of those children who survive will be explored.  
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3.4 Nutritional recovery in HIV-infected and uninfected children with severe 

acute malnutrition in Malawi  

 

As established in the mortality section HIV prevalence is high in this cohort of 

children with SAM. Mortality was significantly higher among HIV-infected children 

than uninfected children, and HIV-infected children with low CD4% were at a 

particularly high risk of mortality. What remains unknown is the impact of HIV on the 

outcome of nutritional rehabilitation for those children who survive.  

 

In this section the proportion of recovering children, as well as rate the of weight gain 

for HIV-uninfected and uninfected children with SAM will be compared. Recovery will 

be explored during inpatient nutritional rehabilitation and at the community level after 

discharge during follow-up. The impact of immune suppression (as measured by 

CD4%) will also be explored.  

 
3.4.1 Results 

Table 13: Mean, Median and Standard deviation for all children in the cohort 
Children at follow-up 

Variable Median Mean SD 

Weight (kg)  9.50 9.5 2.08 

MUAC 14.0 13.89 1.38 

HAZ  -3.42 -3.39 1.58 

WAZ  -2.45 -2.43 1.15 

WHZ  -.65 -.667 1.40 

 

There were 621 eligible children admitted to the NRUs. 18.5 per cent (115/621) of 

carers declined. In 10 per cent (52/506) of children, HIV diagnosis was not made, 

either because they died before testing (22/52) or had clotted blood samples (30/52). 

Thus, there were 454 children with known HIV results.  

 

Of the sample of 454 children with SAM, 17.4 per cent (n = 79) of children were HIV-

infected. Among the HIV-infected children, 35.4 per cent (28/79) died during 

nutritional rehabilitation, compared to 10.4 per cent (39/375) HIV-uninfected children 

(p <0.001) (see figure 35). All children who survived achieved nutritional recovery, 

regardless of HIV status.  
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Overall, 86.7 per cent (392/452) of children were oedematous, and fewer HIV-

infected children had oedema than HIV-uninfected children (56/79, 70.9 per cent vs. 

336/373, 90.1 per cent, p = 0.01). HIV-infected children had significantly lower values 

of WHZ (p <0.01) and WAZ (p=0.002) and lower triceps skin-fold z-scores (p = 

0.018). Subscapular skin-fold z-score values were lower for HIV-infected children but 

this difference was not statistically significant.  

  

Figure 35: Outcome of nutritional rehabilitation by HIV status 
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Table 14: Anthropometrics by HIV status on admission to the study 
 

 

 

 

 

 

 

 

*Oedema free 

weight is 

defined as the 

lowest weight during admission 

** On admission MUAC was only taken for children who were >75 cm tall 

 

Oedematous children gained weight significantly less quickly (7.1 g/kg/day, N = 317) 

than marasmic children (9.1 g/kg/day, N = 44) (p = 0.001). There was no significant 

difference in median rate of weight gain for marasmic HIV-infected (8.5 g/kg/day, N = 

13) or marasmic HIV-uninfected children (10.0 g/kg/day, N = 31). HIV-infected and 

uninfected children with oedema also had similar median rates of weight gain, (8.4 

g/kg/day, N = 29 vs. 6.9 g/kg/day, N = 288, NS). Finally HIV-infected child had 

similar median rates of weight gain with oedema (8.4 g/kg/day) and without oedema 

(8.5 g/kg/day) (NS) 

 

Although HIV-infected children had a longer stay in the NRU (26.5 days vs. 21.0 

days; p = 0.009), their median rate of weight gain was slightly higher (8.4 g/kg/day 

vs. 7.1 g/kg/day, NS). CD4 count data were available for 65 HIV-infected children; 

45/65 children had a CD4 percentage of <20 per cent. HIV-infected children with a 

CD4 percentage <20 gained weight less rapidly than those with a CD4 percentage 

>20 (7.6 g/kg/day vs. 9.7 g/kg/day, NS). 

 

Using the 2006 WHO recommendations for starting paediatric ART according to CD4 

percentage by child age group (WHO, 2006), ART is recommended for children: ≤11 

months of age, with CD4 percentage <25 per cent; 12-35 months with CD4 

Variable HIV-infected HIV negative Difference 

 N Mean SD N Mean SD p 

Age in months 79 21.6  10.5 375 23.6  10.0 0.052 

Weight (kg) 79 6.56 1.70 374 7.45 1.94 < 0.001 

Oedema-free weight (kg)* 70 6.27 1.48 361 7.36 1.77 < 0.001 

WAZ admission 74 -4.14 1.0 365 -3.74 1.25 0.011 

WHZ admission 79 -2.74 1.11 374 -2.29 1.42 0.007 

MUAC** 16 11.4 1.75 148 12.6 1.65 0.001 

Triceps skin-fold z-score 54 -3.10 2.36 297 -2.32 2.10 0.018 

Subscapular skin-fold z-score 54 -4.56 3.63 297 -3.98 2.77 0.3 
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percentage <20 per cent; and 36 – 59 months with CD4 percentage <15 per cent. 

69.2 per cent (45/65) of HIV-infected children with SAM required ART (7/9 ≤11 

months, 32/48 12-35 months and 6/8 36-59 months).  

 

HIV-infected children who required ART by WHO criteria had a median weight gain 

of 7.6 g/kg/day while those who did not yet qualify for ART gained 9.7 g/kg/day (NS). 

 

Skin-fold data of children who recovered nutritionally is shown in Figure 36. 

Subscapular skin-fold z-scores were similar on admission and discharge between 

HIV-infected and uninfected children. HIV-infected children, however, had 

significantly lower triceps skin-fold results than HIV-uninfected children on 

admission. Despite this initial difference, the mean change in z-score values for both 

subscapular and triceps skin-folds were similar for HIV-infected and uninfected 

children.  
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Figure 36: Skin-fold changes by HIV status 
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8.5 per cent (34/398) of children were lost to follow-up after discharge from the NRU 

(twelve HIV-infected, 22 HIV-uninfected). 364 children were followed for four months 

following discharge; eleven children died during this period (four HIV-infected, seven 

HIV-uninfected). At four months of follow-up, median WHZ was similar in both HIV-

infected and uninfected children (-0.84 vs. -0.63, NS). From admission to four 

months of follow-up, WHZ increased by 1.94 Z scores in HIV-infected children and 

by 1.64 Z scores in HIV-uninfected children (NS).  Furthermore, MUAC at follow-up 

was the same between HIV-infected children (14.0 cm) and HIV-uninfected children 

(14.0 cm SD 1.39) (NS). Data on appetite during community follow-up were available 

for 344 children; of these, 98.1 per cent had a good appetite (n = 341). Additionally, 

only three children (0.9 per cent) had relapsed and required re-admission.  

 

3.4.2 Discussion 

Nutritional recovery was achieved in 79.7 per cent (362/454) of children with SAM 

overall, thus meeting international minimum standards for recovery from nutritional 

rehabilitation (>75 per cent) (Sphere, 2004). However, this study shows clearly that 

HIV-infected children were less likely to achieve nutritional recovery than HIV-

uninfected children overall; this is attributable to their higher mortality. 

Anthropometric measurements for weight, weight for height and skin-fold data 

showed that HIV-infected children were more malnourished than HIV-uninfected 

children on admission, and were significantly less likely to survive.  

 

Among those children who survive, however, nutritional recovery and growth is 

similar for HIV-infected and uninfected children. These gains were maintained over 

four months of follow-up post-discharge from the NRU. Also, among children who 

survived, HIV-infected and uninfected children experienced similar improvements in 

triceps and subscapular skin-folds. 

 

This is believed to be an important finding, as it dispels the common belief among 

many health workers that HIV-infected children with SAM do not recover well. This 

research shows that investing resources into nutritional rehabilitation can yield 

benefits in child survival and growth. Furthermore, it is likely that, with improved 

access to paediatric ART in sub-Saharan Africa, nutritional rehabilitation among HIV-
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infected children with SAM will result in improvements in survival, nutritional recovery 

and growth.  

 

As already demonstrated in the mortality section, the researchers reported that 

mortality was significantly higher in children with lower CD4 percentage 

(Chinkhumba, et al., 2008). The present data show that surviving children with low 

CD4 percentage, and those who are eligible for ART according to WHO 2006 

guidelines, gained weight more slowly – most likely the result of opportunistic 

infections and anorexia. It is noteworthy that, even among HIV-infected children with 

SAM who achieved nutritional recovery, CD4 percentage was low. This underscores 

the importance of providing access to HIV and CD4 percentage testing, as well as 

ART treatment for children with SAM. In the absence of CD4 percentage monitoring, 

however, these data supports using severe acute malnutrition as a clinical criterion 

for paediatric ART initiation (WHO, 2006). A study of HIV-infected Zambian children 

with SAM showed that rather than improving immune status, in almost all cases CD4 

declined during nutritional rehabilitation (Hughes, et al., 2009).  

 

These data further emphasise the need to start all HIV-infected children with SAM on 

ART, and the need to follow up closely and frequently after discharge. The 

importance of early testing and treatment, as well as early identification of SAM 

relates to the need for the availability of family care in nutritional rehabilitation.  

Maternal HIV is a strong predictor of underweight among children <5 years of age 

(Chirwa & Ngalawa, 2008). Where one child with SAM and HIV can be identified, 

they represent an entry point to a family in need of care, with a mother who is HIV-

infected, a father who is also likely to be HIV-infected. As it is uncommon in Malawi 

for families to have only one child, it is likely that this child with HIV and SAM also 

has siblings. These are vulnerable children, who are likely to be HIV-infected, and 

also at risk of current or future malnutrition. The strong recovery capacity of children 

with HIV and SAM, especially those who are identified early shows the importance of 

testing these parents and siblings for HIV as well as screening for malnutrition and 

linking them to treatment programmes as needed.  

 

Although ART may impact positively on nutritional recovery for some HIV-infected 

children, it is likely that some of the children presenting with low CD4 percentage and 
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SAM complicated by opportunistic infections will present with advanced disease and 

ART may be too late to impact on survival. Incorporating HIV testing and treatment 

into growth monitoring and into programmes for treatment of moderate acute 

malnutrition may help to detect HIV infection at an earlier stage, and improve 

outcomes.  

Table 15: critical appraisal nutritional recovery section  
Clearly focused question 
 

The overall objective of this section is clear:  to assess the impact of 
HIV on nutritional recovery in children with SAM. This objective does 
not, however, reveal the context of the research:  inpatient nutritional 
rehabilitation, Lilongwe district, Malawi.  
 

Appropriate method 
Cohort recruitment  
Measure exposure to 
minimise bias  

See table 12 

Outcome accurately 
measured to minimise bias 
 

Nutritional recovery was defined as achieving 85% weight –for-height, 
and no oedema for >10 days. Weighing of children is subject to some 
error as they often move around while in the weighing scale, making the 
result difficult to read. Also, oedema is a clinical measure and may be 
difficult to detect, or the diagnosis may differ between clinicians. In 
some cases children may have been discharged slightly early or late. 
 
When looking at any nutritional rehabilitation programmes, it is not 
accurate to assume that all children who did not die recovered. Some 
children may be transferred out of the NRU to the paediatric ward, or to 
another facility. These children are lost to follow up with an unknown 
outcome.  
 
Other important outcomes measured include anthropometrics and rate 
of weight gain. WHZ, WAZ and HAZ were measured using NCHS 
standards, rather than the new WHO standards. The new WHO 
standards may have been a more appropriate choice, as breastfeeding 
from birth is almost universally practiced in Malawi. NCHS standards 
were used, however, as they were used in nutritional rehabilitation 
practice by the MOH Malawi during this period.   
 
Skin-fold measurements are particularly vulnerable to error, as 
marasmic children may have skin-folds that are only a few mm thick 
and triceps skin-folds are difficult to take measure on children with 
oedema. Measurements from the period when oedema resolved may 
not have been consistently taken.  
 

Confounding factors 
 

Regression analysis was not carried out on the nutritional recovery 
data, and it is possible that confounding factors such as severity of 
malnutrition may have contributed to the lower proportion of HIV-
infected children who survived.  

Follow up – long enough 
and complete enough 
 

Although four months of follow-up provided useful information, it would 
have been excellent to have at least 12 months of follow-up to monitor 
growth, development, morbidity and mortality.   

 

It has now been established that, although HIV-infected children with SAM are 

significantly more likely to die than HIV-uninfected children, HIV-infected children 

with SAM who survive nutritional rehabilitation can achieve and maintain nutritional 
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recovery as well as uninfected children. A picture of the impact of HIV on children 

with SAM during nutritional rehabilitation is beginning to form; however, it is 

important to build up the context of care for these children. The next section explores 

HIV prevalence and nutritional status among mothers and other carers of children 

with SAM.  
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3.5 HIV and nutritional status among carers of children with severe acute 

malnutrition in Malawi 

 

Maternal health assessment and care are not routinely provided in most paediatric 

nutrition rehabilitation programmes. Maternal health and HIV impacts on the health 

and care of children with SAM, yet these factors remain unexplored in the literature. 

This section examines the HIV and nutritional status of carers of children with severe 

acute malnutrition in Malawi, and makes recommendations about improved care and 

services for mothers and other carers of children with SAM.  

 
3.5.1 Results  

Three hundred and twenty two carer-child pairs were recruited to the study.  HIV 

infection was found in 23.6 per cent (76/322) of the carers and 17.4 per cent 

(56/322) in the children. HIV infection was common among both the mothers (23.0 

per cent, 70/304) and grandmothers (21.4 per cent, 3/14). HIV prevalence among 

the children was 17.4 per cent (56/322). Fifty-five of 56- HIV-infected children (98.2 

per cent) were accompanied by their mothers, and only one by his grandmother. 

78.6 per cent (55/70) of HIV-infected mothers had an HIV-infected child (see table 

16).  

 

Table 16: HIV status of carers of children with SAM 

Person accompanying 

child 

N (%) N (%) HIV-

infected 

Mother 304 

(94.4) 

70 (23) 

Grandmother 14 (4.3) 3 (21.4) 

Other carer 4 (1.2) 3 (75) 

 

Characteristics of the carers are outlined in table 17.  
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Table 17: HIV-infected and uninfected children: Median, Mean and Standard 
deviation 

Carers 

Variable Median Mean SD p value 

MUAC (HIV+ve) 

HIV-ve 

25.0 

25.50 

25.09 

25.87 

2.52 

3.12 

0.47 

Weight (kg) (HIV+ve) 

HIV-ve 

52.0 

52.0 

51.40 

52.95 

7.07 

7.83 

0.595 

Height (cm) (HIV+ve) 

HIV-ve 

157 

155.0 

155.51 

154.68 

11.74 

9.73 

0.130 

BMI (HIV+ve) 

HIV-ve 

21.17 

21.80 

20.87 

22.03 

2.38 

3.04 

0.088 

CD4 (HIV+ve) 

HIV-ve 

380.0 

818.0 

396.10 

860.51 

208.46 

352.57 

<0.001 

Hb (HIV+ve) 

HIV-ve 

11.20 

12.0 

11.19 

11.88 

1.85 

1.93 

<0.001 

 

 

Mortality among the children overall was 12.2 per cent (39/322), HIV-infected 

children were significantly more likely to die (18/56, 32.1 per cent) than HIV-

uninfected children (21/266, 7.9 per cent) (p < .001). Only 1/20 (5 per cent) HIV-

uninfected child of an HIV-infected carer died. All 39 children who died were 

accompanied by their mothers.  

  

Among the HIV-infected carers, 14.5 per cent, 25 per cent and 60.5 per cent had 

CD4 count of <200, 200 – 350 and >350 respectively (N=76). Maternal and child 

CD4 values were significantly related. HIV-infected children with low CD4 

percentage were significantly more likely to have a mother with a low CD4 count 

(p<.001).  

 

Median MUAC was above 25cm for both HIV-infected and uninfected carers, and  

BMI data were available for 281 carers. Overall, only two carers had a BMI <16, and 

11.4 per cent of carers had a BMI <18.5 (32/281). Interestingly, 11.0 per cent 
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(32/281) of carers had a BMI >25, indicating overweight and four carers (1.4 per 

cent) had a BMI >30, indicating obesity (see figure 37).  

 

Figure 37: BMI in HIV-infected and uninfected carers 

 

Mean BMI was 21.2 for HIV-infected and 22.0 for HIV-uninfected carers (NS). The 

majority of both HIV-infected (76.6 per cent, 49/64) and uninfected carers (77.9 per 

cent 169/217) had a BMI between 18.5 and 24.9; or within the normal adult range 

(WHO, 1995). Among HIV-infected carers, 17.2 per cent (11/64) had a BMI <18.5 

and 6.3 per cent (4/64) had a BMI >25.  MUAC was not significantly different 

between HIV-infected (25.4 SD ±2.68) and uninfected carers (26 SD ±2.9).  

  

A sensitivity and specificity analysis of BMI as a predictor of HIV status among 

carers was conducted. Using BMI ≤18.4, sensitivity is 17.2 per cent and specificity is 

90.3 per cent. At BMI ≤19.9, analysis yielded a sensitivity of 35.9 per cent and a 

specificity of 77.4 per cent. 
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These ROC curves (figures 38 & 39) clearly show that BMI and MUAC are poor 

predictors of HIV status at all values.  

 

 

Figure 38: ROC curve BMI and HIV 
 

Among HIV-infected carers, the sensitivity and specificity of using BMI to predict low 

CD4 counts was analysed. Using BMI ≤18.4 as a predictor for CD4 count, <200 

sensitivity was 10 per cent and specificity was 83 per cent. The sensitivity and 

specificity for BMI <18.5 detecting CD4 count <350 was 28.5 per cent and 62.3 per 

cent respectively. The sensitivity and specificity for BMI>22 predicting CD4 count 

>350 was 51.4 per cent and 67.9 per cent respectively.  
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Figure 39: ROC curve carer: MUAC and HIV status 

 

Haemoglobin results were available for 295 carers. HIV-infected carers had 

significantly lower mean haemoglobin values (11.0 g/dl) than those of HIV-uninfected 

carers (12.0 g/dl) (p = <0.001). Furthermore 62.0 per cent (44/71) of HIV-infected 

carers, compared with 38.4 per cent (86/ 224) of HIV-uninfected carers, had Hb 

values <11.5 g/dl (p = <0.001). Only eight carers (2.7 per cent) had Hb levels <8 g/dl. 

Six of those eight carers with severe anaemia (Hb < 8g/dl) were HIV-infected (see 

figure 40).  
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Figure 40: Haemoglobin levels in HIV-infected and uninfected carers 
 

3.5.2 Discussion 

NRUs are an under-utilised entry point for HIV testing and treatment for carers of 

children with severe acute malnutrition. HIV prevalence amongst carers of children 

with severe acute malnutrition is slightly higher at 23.0 per cent than the national 

average at antenatal clinics of 19.8 per cent (NAC, 2003).  Depending on how 

recently they have been pregnant, these carers may not be accessing care through 

antenatal services.  While the majority of carers are mothers, the grandmothers in 

this study also had a high HIV prevalence (21.4 per cent); indicating that all carers, 

not only mothers, need HIV education, testing and treatment.  

 

14.5 per cent of HIV-infected carers would require ART if the criteria is set at CD4 

<200 cells/µL, and that figure rises to nearly 40 per cent if the criteria is set at 

CD4<350 cells/µL. The importance of maintaining good maternal health with HIV is 

>11.5 g/dl10 - 11.4 g/dl9 - 9.9 g/dl8 - 8.9 g/dl<8 g/dl
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illustrated by the fact that HIV-infected carers with severely-impaired immunity, as 

measured by CD4 count, were more likely to have transmitted HIV to their child.  

 

Unfortunately, the majority (78.6 per cent) of HIV-infected mothers had HIV-infected 

children. HIV-infected children are more likely than HIV-uninfected children to 

become severely malnourished. This is due to the well-documented interactions 

between malnutrition and infection (Doherty, Weaver, & Prentice, 2002; Scrimshaw, 

2003; Tomkins, 2003). Our study showed a higher prevalence of anaemia among 

HIV-infected carers. However, recent studies on the link between iron status and HIV 

suggest caution in iron supplementation practices in areas of high HIV prevalence 

(McDermid, et al., 2007).  

 

Many of the mothers in the NRUs are pregnant, and most have other children at 

home. This is an important opportunity for diagnosis of maternal HIV and PMTCT in 

future pregnancies.  Upon arrival at the NRU, many of these carers did not know 

their HIV status, or the HIV status of their child. These findings reinforce the 

importance of maternal testing and early infant diagnosis using PCR. A recent study 

in Malawi showed high uptake of HIV testing in children with SAM at community level 

in a CMAM programme (Bahwere, et al., 2008). These results are promising and a 

national scale up of CMAM, with integrated HIV testing will help to identify HIV-

infected children at an earlier stage.  

 

The majority (76.6 per cent) of the HIV-infected carers had BMIs in the normal range 

between 18.5 and 24.9. An almost equal proportion of carers had a BMI below and 

above the normal range (11.4 per cent and 11.0 per cent). This double burden of 

malnutrition and overweight is a growing problem within southern Africa. Overweight 

and obesity are emerging problems in southern Africa (Barnighausen, et al., 2008; 

Puoane, et al., 2002) and health workers may not be attuned to the problem and the 

associated risks. Along with education regarding infant and young child feeding, 

nutrition education sessions with carers in nutritional rehabilitation programmes 

should include nutritional advice for carers, focusing on achieving and maintaining a 

healthy body weight.   
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Our data show that BMI is a poor indicator of HIV infection or CD4 counts.  

In some settings, where CD4 counts are not available for HIV-infected adults, low 

BMI is used as a staging criterion to determine the need for ART. These data show 

that the majority of these carers have BMIs within the normal range, regardless of 

HIV status. One factor that needs to be considered is that BMI values and norms are 

dependent on body shape. This relationship is explored in the Cormic index. The 

Cormic index is sitting height/height. Those with a lower Cormic index have longer 

legs (Collins, et al., 2000; Norgan, 1994). Cormic index of the women in this study 

sample was not calculated as sitting height was not recorded. If we can assume a 

Cormic index of between 0.50 and 0.51 for these women (Norgan, 1994; Olivieri, et 

al., 2008; UNSCN, 1994), then it is possible that the BMIs may be indicating a 

slightly inflated picture of the nutritional health of the women in this study. It is 

certainly true that some of the women in this sample were malnourished and food 

insecure. Nutritional rehabilitation programmes should consider family health and 

examine maternal health and nutrition as well as child malnutrition. 

 

In this study population, BMI had a low sensitivity for detecting carers with low CD4 

counts. This means that many mothers with BMIs in the normal range were actually 

HIV-infected with CD4 <350. Although BMI >22 has been suggested as a possible 

targeting tool for CD4 testing in resource-limited settings (Zachariah, Teck, Ascurra, 

Humblet, & Harries, 2006), these data show that, in this study population, using BMI 

alone as a proxy indicator of low CD4 would result in many missed cases of women 

requiring ART.   

 

In this section, the study data clearly show that many of the carers of children with 

severe acute malnutrition require medical care themselves, including HIV testing and 

treatment services. With low staff to patient ratios, carers of children with SAM play 

an important role in care. Improving quality of care is an important step toward 

improving survival rates and quality of life among children with SAM.  In the following 

section the perspectives of both staff and family caregivers on quality of care in 

nutritional rehabilitation are examined  
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Table 18: Critical appraisal maternal nutritional and HIV status section  
Clearly focused question 
the population studied  
 

The objective is clearly stated: To explore the HIV and nutritional 
status of mothers and other carers of children with SAM.  
 

Appropriate method 
 

The cross sectional study does give a picture of the prevalence 
of HIV and nutritional status of the mothers and other carers, and 
is appropriate as no change would be expected for the mothers 
during the study period as they are not undergoing any 
treatment, intervention or therapy themselves.  

 
Participant recruitment 
 

The sample is made up of mothers and other carers of children 
with SAM. These children are recruited at facility rather than 
community level, and so they are likely to be more severe cases, 
in order to motivate parents to bring them to the hospital. This 
may mean that there are a higher proportion of children and 
mothers with HIV. Conversely, perhaps children with HIV at the 
community level are more likely to have been orphaned and are 
therefore less likely to be brought to treatment.  
 
It is important to remember that these findings cannot be 
generalised to community level. 

Variables accurately measured to 
minimise bias 
 

BMI is a key calculation used to assess underweight and 
overweight in adult populations globally. Height and weight were 
measured using Salter scales and height boards. Although there 
may have been some inaccuracy in the weighing technique, or 
some recalibration needed in the scales, it is unlikely to have had 
a dramatic effect on BMI, as it takes a large change in height or 
weight to cross categories of BMI groupings – from underweight 
to normal weight to overweight. BMI is widely used as it gives a 
rapid assessment of nutritional risk.  
 
BMI is just one measure of anthropometrics and nutritional risk, 
and it has not been validated on a Malawian population. MUAC, 
as an additional measure helps to give a fuller picture of 
nutritional risk. Measuring waist to hip ratio may have also 
improved validity.  
 
 

 

 

HIV is common amongst mothers and grandmothers of children with SAM. Most 

carers had BMIs and MUACs in the normal range, although Hb levels and CD4 

counts were low in many HIV-infected carers. Family HIV testing and treatment is 

needed in nutritional rehabilitation programmes.   
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3.6 Quality of care in nutrition rehabilitation in HIV-endemic Malawi: caregiver 

perspectives   

 

The objective of this section was to explore caregiver perspectives on quality of care 

for children with SAM in an HIV prevalent context.  

 

3.6.1 Results 

The analysis generated five themes. ―Always in short supply‖ referred to resources 

available in the NRU: staff, time, space, medicine, hygiene; ―We have different 

blood‖ referred to staff attitudes and underperformance; ―What wrong did I do to 

God?‖ referred to stigma and chronic illness.; ―My other children back home‖ referred 

to the carers‘ multiple responsibilities and challenges; ‗You are always lagging 

behind‘ referred to the need for change and participants‘ recommendations. 

 

“Always in short supply”: staff resources and capacity  

Both mothers and staff mentioned the lack of resources in the hospitals and how this 

impacted on care. This included shortages of milk and medicine for the children, as 

well as lack of food, soap and blankets for the mothers. Concern over infection 

control in the NRUs was one of the common themes identified in the interviews with 

both carers and health staff. One carer stated:   

 

“They spend days without mopping so …children who just pick up things anyhow 

and put in their mouths like they spend about two days without mopping the floors. 

Like some go to toilet and come to step on that floor and the children crawl over that 

dirty [floor] which has not been mopped for a week so with that diseases cannot 

go…the children play on dirty floor picking up other wastes, which leads to chronic 

illnesses.”  (Carer, KCH, in-depth interview) 

 

Staff also reported concerns with supplies for hygiene on the ward:  

 

“I think as an institution we have so many problems like materials that we are 

supposed to be using they are always in short supply and that makes it difficult for us 

to do our work properly.” (Female cleaner, KCH, in-depth interview) 
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“Because if we doing the dustings without soap, or we just mop the surfaces of the 

cupboards with just water, not any disinfectants. I don’t think we can be able to do 

away with infectious diseases. That is a problem.” (Female auxiliary nurse, KCH, in-

depth interview) 

 

Research staff observing the wards reported that carers and children were often 

sleeping on the floor of the NRU on mats, due to overcrowding. On the 1st of 

December, 2005 research staff reported that children were sleeping on the bare floor 

because of overcrowding and January 26th 2006 staff reported that there were 97 

patients sleeping two to a bed (observation notes, see appendix). Not all carers and 

children had blankets for sleeping, although the ward was sometimes cold at night, 

despite the guidelines for nutrition rehabilitation of children with SAM (Malawi MOH, 

2003) stating that children must be kept warm to prevent hypothermia. Although the 

NRU has sinks with running water for the carers‘ use, soap is often not available. 

Children play and sleep close to one another in unsanitary conditions, risking cross 

infection.  

 

Time and human resources were also constrained in the NRU. Researchers reported 

through observation that the census in the NRU was sometimes over 50 children, 

with only one or two nurses on duty. This shortage of staff means that mothers and 

other carers provide most of the care for children, feeding, bathing and monitoring 

them. Some staff reported working a night shift and then, when not relieved in the 

morning, being asked to cover the day shift as well, for a total of 24 hours. Cleaning 

staff and home craft workers reported concern that they were being asked to assist 

with nurses‘ duties without proper training, due to nursing shortages.  

 

Staff rotate frequently between departments, and it is difficult for management to 

maintain a trained workforce. Some members of staff mentioned they felt they 

needed more training for their post. A male nurse at St Gabriel‘s commented that, 

although children were presenting in the NRU with complex medical conditions like 

malaria, tuberculosis and HIV, the children were not being regularly seen by a doctor 

or clinical officer. A doctor working at KCH shared this nurse‘s concerns:  
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 “What I found shocking when I came here was that there was no medical assistant 

to these nurses.” (Female doctor, KCH, in-depth interview,) 

 

“We have different blood”: power and hierarchy 

Differences between the staff and the carers are evident from researcher 

observation in the reports. Most hospital staff have a higher socio-economic status 

than carers. This is made evident by differences in dress, appearance and 

possessions. For example, staff tend to be educated, have mobile phones, and wear 

shoes, while carers have less education, wear chitenjes (fabric wrapped skirt) and 

are barefoot. The relationship in the NRU between carers and staff appears to be 

hierarchical. Carers often come and bow before nursing staff, or avert their eyes 

downward when they are requesting care.   

 

Carers report that some of the staff are warm and welcoming with them, but that 

others are unkind. Illustrative quotes include:  

 

“Some are good while others are harsh. Some they do their work as nurses, very 

friendly and humble while others instead of helping you they say bad things to you.” 

(Carer, KCH, in-depth interview) 

 

“You cannot interact with all of them nicely, some are good but others we have 

different blood.” (Carer, KCH, in-depth interview) 

 

Some of the carers reported being made to feel inferior in their interactions with staff: 

 

 “Because if the doctors are not considerate we feel underrated as if we are just 

stupid to be here, as if we asked God to be in the hospital.” (Carer, KCH, in-depth 

interview) 

 

This disparity is echoed in the interviews with staff. One ward attendant said: 

 

“…so we can’t be the same because of our different backgrounds and upbringing. 

On the part of mothers, I would say a carer is a carer we can’t be the same.” 

(Female ward attendant /cleaner, KCH, in-depth interview) 
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There was also evidence of a lack of effective communication between staff and 

carers. Staff expressed some frustration at a lack of understanding and compliance 

in carers: 

 

“They are not all that understanding. They do not understand what is it that we really 

require them to be doing. So I can say they lack understanding.” (Female research 

nurse, KCH, in-depth interview) 

 

There is a strong feeling of hierarchy, with the carers subordinate to the staff:  

 

“As a health worker I can say that the relationship with mothers is always good as 

long as they agree and do whatever we tell them to do, we stay together without any 

problem.” (Female ward attendant /cleaner, KCH, in-depth interview)    

 

One staff member likened the relationship between staff and carers to the 

relationship between parent and child. Some of the language used by staff when 

referring to the carers seems to indicate a lack of respect for the carer‘s situation. 

Carers are said to complain about ‗trivial matters‘, to offer ‗lame excuses‘, to be 

‗cunning‘ and to ‗lie‘ and to ‗ignore responsibility‘.  

 

“What wrong did I do to God?” stigma and chronic illness  

Stigma is present in the malnutrition ward, related to malnutrition itself, and related to 

chronic illness, including HIV. Many carers associated their children‘s illnesses with 

spirituality and divine punishment and reported experiencing stigma in their 

interaction with other carers: 

 

 “Ah I don’t know because I just say it is the making of Satan why others are ok like 

his twin brother is OK walking and good health and they are saying this one is 

malnourished. So I just say it is the work of the Satan.” (Carer, KCH, in-depth 

interview) 

 

“Yes the problems we face, you know ladies like myself my child reached the target 

weight but now it is dropping, so those whom God have blessed their children reach 
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target weight and get discharged, as they go home they say bad things like, “you just 

want to stay here, you are happy staying here you won’t go home,” so we find this to 

be burdens in our hearts. We I tend to wonder what wrong did I do to God, because 

my friends find and leave me here and they say as if you are happy and just like to 

stay in the hospital. So, those are the problems we are facing here” (Carer, KCH, in-

depth interview) 

 

One HIV-positive mother from St. Gabriel‘s commented that some of the staff treated 

her with dignity, while others did not. She explained her experience of when she 

approached a staff member for help: 

 

 “(the staff member said)…I just wanted to trouble her with my HIV/AIDS status.” 

(Carer, St. Gabriel‘s, in-depth interview) 

 

Although results from the clinical arm of the study show that 36.3 per cent (61/168) 

and 7.4 per cent (13/176) of children from KCH and St Gabriel‘s tested positive for 

HIV (Chinkhumba, 2008), only one carer was open about her HIV positive status 

said: 

 

“As for me I do not keep my status as a secret. I usually give counsel to some 

people.” (Carer, St Gabriel‘s, in-depth interview) 

 

Another carer reported being afraid to test for HIV: 

 

"They teach us about HIV/ AIDS. They tell us that it does not take long 

 for one to get the results of the blood test. They also tell us that if 

 found positive you just need to live positively- not to be worried. Many are 

 afraid to go for a blood test fearing that other people will know their HIV 

 status.” (Carer, St Gabriel‘s, in-depth interview) 

 

This theme of hopelessness was also explored in the interviews with staff members. 

One nurse from KCH told a story of a grandfather who refused treatment for his 

grandchild. He vehemently shouted at her, saying: 
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 “What’s the use of drugs? Even if he dies I thought this disease once you catch it 

you never recover the end is death.” (Nurse, KCH, in-depth interview) 

 

The grandfather left the hospital with the child; however, the father later brought the 

child back for treatment.  

 

When asked, all staff members reported that they do not treat HIV-infected and 

uninfected children differently; however, some statements reveal differences in staff 

attitudes towards HIV-negative and HIV-positive carers. HIV-negative carers are 

seen as more forthright and cooperative than HIV-positive carers.  For example:  

 

 “The difference in relationship is that as I have already said mothers whose children 

are HIV-positive become stubborn and cunning due to lack of hope…mothers whose 

children are HIV-negative are not that difficult to handle. They are always 

understanding and fast learners willing to implement whatever they are being told to 

practice, unlike their friends.” (Female auxiliary nurse, KCH, in-depth interview) 

 

Other statements by staff members were positive: 

 

 “Actually there is no difference because all of them are our patients to seek care. 

And we treat them all as our patients. We don’t treat them differently.”  (Female 

research nurse, KCH, in-depth interview) 

 

Many staff members also spoke of loving their patients: 

 

 “Love is the fundamental tool for health workers in order to comfort them and make 

them forget their worries.”  (Male home craft worker, KCH, in-depth interview).  

 

“My other children back home”: carers’ conflicting responsibilities  

All of the carers interviewed reported that they felt a conflict between their 

responsibilities at home and in the hospital: 

 

 “…I also left other children back home, they also need me. So having seen that my 

child has improved I can ask the hospital to discharge me and continue getting the 
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rest of the treatment as an outpatient because without doing that then my child at 

home will starve to death with hunger.” (Carer, KCH, in-depth interview) 

 

Carers reported being concerned about their crops and home, and about their 

marriages. One woman spoke of her husband‘s resistance to taking an HIV test and 

explained that he ran away from the testing centre. Some carers also spoke about 

fear of violence or desertion: 

 

“Some they say we overstay here so they fear that their husband may take another 

wife.” (Carer, KCH, in-depth interview) 

 

The concerns expressed by the carers were often described as trivial by members of 

staff. Nurses felt that it was their duty to convince women to stay in the hospital and 

prioritise their sick child above responsibilities and other children at home. They 

reported that they were almost always successful in convincing the women to stay, 

and that very few absconded.  

 

“They probably have indeed other issues to attend to back at home … (but) we never 

bow down to their excuses.” (Male home craft worker, KCH, in-depth interview) 

 

Staff were also concerned about carers who presented at the NRU with health 

problems:  

 

“Sometimes the mothers seem to be undernourished and possibly sick or pregnant 

or are also HIV-positive.” (Female nurse, St. Gabriel‘s, in-depth interview)  

 

There are no facilities in the NRU to care for carers, and so these women must be 

sent to other wards within the hospital to receive treatment, requiring them to leave 

their children in the NRU alone, and sometimes incurring fees.  

 

“You are always lagging behind.” Recommendations for improved care 

The study participants made several recommendations to improve quality of care for 

malnourished children. The recommendations which focused on inpatient care 
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included improving the one-on-one carer and healthcare provider relationship and 

interaction. For example:  

 

“Of course we do try having health talks with these people like on Mondays, 

Wednesdays and Fridays. But I think we should also be having special meetings with 

them individually. ‖ (Female nurse, KCH, in-depth interview) 

 

Some members of staff also favoured maternal and child care programmes. Staff 

were concerned that some of the carers were sick or malnourished, yet they could 

not be given care within the NRU. For example:  

 

“We feel sorry for the mother because we refer to other doctors…, but sometimes 

they come back without being helped. So we would rather like if they would be 

helped here.” (Female research nurse, KCH, in-depth interview)  

 

The carers agreed, with a typical quote as follows:  

 “I would suggest that the hospital should also be providing drugs for the mothers 

that are caring for the children in the NRU as mothers can also fall sick anytime.” 

(Carer, St. Gabriel‘s focus group discussion)  

 

Some of the recommendations focused on improved care at the community level and 

improved links between hospital and community.  

 

One staff member suggested: 

 “What can help I think it would be good if we have people who can be going to the 

villages educating the people more on nutrition.” (Female research nurse, KCH, in-

depth interview) 

 

Another explained: 

 “For example when a certain carer was taught about giving a child porridge made 

from maize flour mixed with groundnut flour, as one of the best food for the child, she 

got puzzled because she said she grows groundnuts.” (Female auxiliary nurse, St. 

Gabriel‘s, in-depth interview) 
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Most carers and staff agreed that HIV testing and treatment services should be 

offered within the NRU. One carer said: 

 

“I think ideally all the children should be tested. I can say ideally the whole Malawi 

should be tested, the whole world should be tested.” 

 

Many members of staff expressed concern that children were arriving in the NRU 

with already advanced malnutrition, sometimes complicated by tuberculosis and/or 

HIV, and that the best opportunity to intervene and prevent mortality had passed:  

 

“The moment they come to NRU it’s already too late. They should have had food at 

their home, they should have started ARVs earlier, they should have been detected 

to have TB earlier, so you are always lagging behind, and for some children it’s too 

late.” (Female doctor, KCH, in-depth interview) 

 

It was suggested that if care could be provided at a community level that 

malnutrition, tuberculosis and HIV may be detected and treated earlier.  

 

3.6.2 Discussion 

Research to date on HIV and malnutrition has largely focused on clinical outcomes. 

The different qualitative methods deployed in this study enabled the researchers to 

go beyond clinical outcomes and examine the experience and impact of quality of 

care, including a holistic analysis from caregiver perspectives. The qualitative 

findings show the ways in which quality of care for children with SAM is affected by 

resources and capacity, shaped by power and hierarchy and complicated by stigma 

of HIV and malnutrition.  

 

One of the most important findings in this study is the importance placed by both 

staff and carers on the impact of organisational, structural and resource issues on 

quality of care. Shortages of medicine, food and basic hygiene supplies limit quality 

of care and infection control. The challenge posed by limited human resources for 

improving health has been well documented in sub-Saharan Africa (WHO, 2005) 

and, in particular, in Malawi. Malawi has the lowest coverage of medical staff in the 



 
129 
 

 
 

region, with just 25.5 nurses per 100,000 population, compared with 113 in Zambia 

and 368 in South Africa (Palmer, 2006).   

 

A 2003 survey found that the average number of nurses per facility in Malawi was 

1.5 (Palmer, 2006).  NRU staff lacked any specialised training on HIV counselling 

and testing. Staff resources in the NRUs were also overstretched, with ratios of 

patients to nurses sometimes as high as 50:1. Most staff commented that they felt 

they lacked adequate training to manage severe acute malnutrition and HIV. These 

weaknesses in human resources place stress on the care relationship between staff, 

carers and children, negatively impacting on quality of care. Staff that lack time and 

training are less likely to be able to provide the personalised care required by those 

carers and children presenting with complicated medical and social issues.   

 

The picture of quality of care for children with SAM is further complicated by stigma, 

power and hierarchy. A power hierarchy also seemed to exist between staff and 

carers. Staff were better educated and usually wealthier than carers. Although some 

of the staff spoke warmly and supportively of carers, many staff comments indicated 

a lack of respect for the challenges carers were facing and a lack of belief in carers‘ 

motivation and ability to care for their children. 

 

Parker and Aggleton (2003) explore how stigma plays a key role in producing and 

reproducing relations of power and control and argue that power relations need to be 

considered while evaluating the impact of stigma (Parker & Aggleton, 2003).  Stigma 

is an important, although not universally reported, issue in malnutrition care. The 

stigma experienced in the NRU was sometimes focused solely on HIV, but often it 

was linked to malnutrition and to chronic illness generally. Several of the carers 

linked their experience of stigma to God and spirituality. Nyblade (2003) discusses 

the interplay between religion and stigma in Ethiopia, Tanzania and Zambia, and 

how HIV can be interpreted as a punishment from God (Nyblade L, 2003). Carers 

may benefit from support and counselling to help them to accept their own HIV 

infection and/or family members living with HIV.  

 

Based on the analysis of caregiver perspectives, the following recommendations can 

be made to improve quality of care for nutritional rehabilitation in regions of high HIV 
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prevalence. These recommendations are relevant for care at a facility or community 

level.  

 

To provide good quality care, it is essential that resources are sufficient, including 

staffing and supplies. All cadres of staff require regular training, in both malnutrition 

and HIV care. Malnutrition programmes require an uninterrupted supply chain of 

medical, food and hygiene products. These study findings emphasise the importance 

of ensuring that carers are also well cared for and have sufficient food, clothing and 

hygiene supplies. Facilities should provide clean toilets and bathing areas, beds with 

warm blankets where carers are able to sleep with their children and safe places for 

carers to cook,. HIV testing kits and drugs for treatment are essential, including 

cotrimoxazole and ARVs.  

 

Medical staff, as well as administrative and support staff, on the wards, should be 

included in HIV sensitisation training. It is important that positive messages be 

communicated to both carers and staff about malnutrition, chronic illness and HIV 

and popular myths be dispelled through counselling and education. It is interesting to 

note that some of the most stigmatising comments made by staff came from the 

cleaners and auxiliary nurses, who may be less educated about HIV than the RNs. It 

is important for (staff as well as carers) to recognise their joint role in providing care 

for children with SAM. The shared nature of responsibility for care giving in the NRU, 

and the importance of both the carer and the staff role, should be emphasised during 

training and sensitisation.  

 

The families of HIV-infected children with severe acute malnutrition are likely to be 

facing a complex set of social and medical issues. Nutritional rehabilitation 

programmes should be designed to provide family-centred care. The involvement of 

a well-trained, multi--professional team will be best able to assist families to manage 

these issues. This team will include medical and nursing staff, but may also 

encompass social workers and representatives from faith-based organisations.  

 

In 2006 the Government of Malawi revised their national guidelines for the treatment 

of severe acute malnutrition, in line with current trends and developments in 

international nutrition (WHO, UNSCN, 2007). Malawi has adopted an integrated 
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approach to managing severe acute malnutrition. Medically complicated children with 

severe acute malnutrition will continue to be treated in the NRU, while the majority of 

the children, who have good appetites, no severe oedema or serious infections are 

treated at home. The children receive a long life, peanut-based nutritional paste, with 

the same nutritional composition as F100.  

 

Community-based programmes for management of malnutrition have the opportunity 

to respond to the strongest concern emerging from the carers interviews; the 

challenge of multiple responsibilities at home. Many carers were concerned that in 

their absence their other children may not be well cared for, and that their husbands 

may start sexual relationships with other women. These concerns have implications 

for child health, for family emotional and economic stability, and for HIV prevention. 

Concerns over husbands‘ fidelity echo those identified in a 2003 study of strategies 

for coping in the era of HIV among rural Malawi women (Schatz, 2005). Infidelity and 

divorce are not new to Malawi (Kaler, 2001); however with high HIV prevalence the 

implications of infidelity are new and very serious. Care in the community gives 

families the opportunity to integrate care for a severely malnourished child into 

normal life at home.  

 

Stigma related to malnutrition and chronic illness, especially HIV is likely to remain 

an issue at the community level. Treating children for malnutrition at the community 

level has several advantages. First, both malnutrition and HIV may be detected 

earlier, allowing for early intervention. Many of the themes emerging from our facility-

based research are transferable to the community context. Screening siblings for 

malnutrition, and providing HIV education, testing and treatment for all family 

members remains important. Treatment at the community level may encourage the 

involvement of fathers. Health education programmes offered within malnutrition 

programmes at the community have built on an ethos of dignity and mutual respect, 

using participatory methods (Guerrero, 2005). If this good practice can be continued 

the success in integration of HIV services into CMAM will continue (Bahwere, et al., 

2008). 

 

The resource implications of offering testing and treatment at the community and 

health centre level must be considered when planning malnutrition programmes and 
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services should be integrated where possible to avoid duplication. Community 

sensitisation regarding HIV testing and treatment should be incorporated into 

programmes as stigma has been identified as a key factor affecting the decision to 

get tested and seek care (Holzemer & Uys, 2004). Malnutrition services, at the 

facility and the community level must be designed to integrate HIV testing and care;  

involving all family members. Testing and treatment for mothers, fathers and siblings  

of HIV-infected, children with severe acute malnutrition may help to identify affected  

families who may not otherwise have received care.   

 

In qualitative research using the grounded theory approach, data are used to 

develop theory. There are two main theories emerging from this work. First of all, 

that limited resources limit care. Throughout this section there are many examples of 

mothers and health care workers demonstrating desire and willingness to provide 

good care for children, however they are limited by lack of time, human and financial 

resources as well as scarcity of some supplies like medicines or even basic hygiene. 

The impact of operational factors on quality of care is powerful, and in this limited 

recourse setting, in many cases operational factors acted as a barrier to good care.  

The second major theme emerging was that the role of mothers is undervalued. 

While there were some excellent examples of mothers and staff working well 

together, in many cases there was a hierarchy between mothers and staff where a 

mother‘s role was not recognised or respected. In order to improve quality of care 

this relationship between staff and maternal carers must exist in an environment of 

mutual respect and dignity.  

 

Table 19: Critical appraisal quality of care section  

Was there a clear 

statement of the  

aims of the 

research? 

 

The aims of the research are clearly stated as: exploring caregiver perspectives 

on quality of care for children with SAM in a high HIV prevalence setting  

Is a qualitative 

methodology 

appropriate? 

 

Qualitative methods are appropriate for this research as the researchers aim to 

illuminate the actions and explore the subjective experiences of the participants. 

Justification for the use of qualitative methods was well explored in the methods 

section.  
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Was the research 

design appropriate 

to address the aims 

of the research  

 

Grounded theory was selected as an appropriate method because an early 

literature review revealed little pre-existing information regarding perceptions of 

quality of care in nutritional rehabilitation. As this research was assumed to be 

starting with little theory to use to set emerging data into context, grounded 

theory was seen as an appropriate choice.  

 

With wider literature review it became apparent that relevant research from the 

area of community-based management of SAM is available. This research can 

help to provide a framework for discussion of the results of this study. While this 

is useful, this study focuses on quality of care from an inpatient perspective. 

This makes grounded theory an appropriate choice, set into context of the wider 

literature during the background and discussion.  

 

It is a weakness of this section that pathways to care were not explored, and the 

story of care begins upon arrival at the NRU. This is representative of facility 

and health worker centred thinking. Certainly within the current context in 

Malawi, where CMAM is now national policy it would have been better to 

explore the journey of care from home to hospital.  

Was the 

recruitment strategy 

appropriate to the 

aims of the 

research?  

 

The recruitment strategy was grounded in the extended engagement of the 

researchers with the study population. As explained in methods section, field 

researchers were able to observe the different groups of mothers and other 

carers, as well as different cadres of staff who were important in NRU care.  

 

Participants of different ages, from different social classes were selected, with 

only one or multiple children. Researchers also selected participants from 

different cadres of staff.  

 

HIV status of the mothers and other carers was unknown to researchers, so 

they could not purposively sample mothers who were HIV-infected.  

Were the data 

collected in a way 

that addressed the 

research issue?  

 

In depth interviews, as well as focus groups were used with the mothers and 

other carers. These were appropriate techniques because in-depth interviews 

allowed researchers to explore individual perceptions and experiences in a 

confidential environment, while focus groups allowed an opportunity to observe 

culture and document group interaction.   

 

The reasons for not including focus group discussions for the members of staff 

are explored, in the methods section.  

The methods are well explained and justified.  

Has the relationship 

between researcher 

The relationship between the researchers and the participants was considered 

within the discussion; however this is an important issue that deserves further 
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and participants 

been adequately 

considered?  

 

mention within this critical appraisal as it has a potential impact on the 

trustworthiness of the research. 

 

Although the qualitative field research staff working within the NRUs were from 

REACH Trust, rather than Action Against Hunger, staff at the hospital may still 

have perceived that disclosure to them could impact on future resource 

distribution to the NRU. They may have felt compelled to describe the care at 

the hospital in positive terms to encourage future collaboration.  

 

The research team was multidisciplinary, multiagency and multicultural. This 

was in some way beneficial to the research project, as it allowed for the 

engagement of multiple perspectives in the research design, implementation 

and analysis process. It must be acknowledged, however, that the final analysis 

and writing was conducted by the author of this thesis, who is not Malawian and 

may have misinterpreted meaning in some of the data.  

Have ethical issues 

been taken into 

consideration?  

 

Ethical issues have been taken into consideration. Ethical approval was 

received for the study and Informed consent was sought from all participants, 

and Chichewa language was used for all interviews except where an 

interviewee did not speak Chichewa (in the case of one expatriate doctor 

English was used.) 

 

Confidentiality was maintained in in-depth interviews, however confidentiality 

cannot be guaranteed in focus group discussions. This may have exposed 

some of the group members to risk, as the women may have disclosed sensitive 

information during the focus group. As the women were all staying together in 

the NRU they may have later regretted their decision to disclose.  

 

Was the data 

analysis sufficiently 

rigorous?  

 

 

The data analysis benefited from the use of a team approach. This allowed the 

author to gain insight from Malawian data collection field researchers (from 

REACH Trust, Malawi) and from a senior social scientist (Dr. Sally Theobald, 

Liverpool School of Tropical Medicine, who was seconded to REACH during this 

study.) Although the analysis was rigorous and iterative it would have been 

beneficial to have used member checking to cross check the validity of the 

emerging themes with the study population.   
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Is there a clear 

statement of 

findings? 

 

The findings are clearly expressed, and do respond to the original research 

question.  This section explores far beyond the topic of HIV, into quality of care 

in SAM generally. This is appropriate, as exploring HIV in isolation would not fit 

into the context of the NRU, where multiple forces are at work to impact on 

quality of care. HIV infection is seen in this section within the context of all of the 

other difficulties that families and members of staff working in NRUs within HIV 

prevalent settings face.  

How valuable is the 

research?  

 

The value of this research is seriously limited by the fact that the context was 

limited to the NRU setting. Currently, in Malawi children with uncomplicated 

SAM are treated at home, and only children with complicated SAM are treated 

in the NRU. Even these children may be discharged early to a community-based 

setting when they begin to recover nutritionally and complications resolve. While 

some of the findings are transferable to the current context, the fact that this 

study explored only the NRU setting is a major limitation.  

 
Through unpacking both carer and staff perspectives on quality of care in 

malnutrition, This section clearly establishes that while HIV does have a sociocultural 

impact within an NRU, it is not the most important determinant of quality of care. This 

section explores five key themes impacting on care of children with SAM. Quality of 

care is a complex issue, bound by resources and capacity, influenced by stigma and 

hierarchy and limited by carer‘s conflicting responsibilities. This paper explores both 

carer and staff perspectives, and therefore gives fresh insights into potential 

improvements in quality of care in nutritional rehabilitation programmes. In order to 

further improve quality of care and thereby reduce mortality for both HIV-infected and 

uninfected children with severe acute malnutrition, the central role of caregivers must 

increasingly be recognized and valued. Nutritional rehabilitation programmes should 

build on areas of good practice in staff and carer relationships and strive to further 

improve patient and family centeredness. HIV services should be integrated into 

malnutrition care at the hospital and community level. The lessons learnt from these 

caregivers can be incorporated into nutritional rehabilitation programme design and 

delivery to improve quality of care. 

  




