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Abstract

Objective: To examine the adoption of feeding recommendations among caregivers of
children recuperating from malnutrition and assess the determinants of growth of
children attending a nutrition rehabilitation centre (NRC) in Accra, Ghana.
Design: Longitudinal study in which attendance and maternal programme
participation were recorded daily and children’s anthropometry and dietary intake
were measured at four time points (admission, interim, exit, post-exit) at the NRC and
participants’ homes.
Setting: NRCs at four polyclinics and participants’ homes in Accra, Ghana.
Subjects: One hundred and eight caregivers and their 116 children referred to an NRC
between November 1999 and July 2000.
Results: Most caregivers attended the NRC sporadically (effective length of stay was
1.4 ^ 0.1 months). Use of NRC-promoted foods in the home after discharge was low
due to inaccessibility of the food items, lack of preparation knowledge or money,
child preferences and the common practice of purchasing ready-to-eat foods.
Although there were significant increases in children’s weight-for-age (P ¼ 0.048) and
weight-for-height (P ¼ 0.002) Z-scores between enrolment and discharge, most
children discontinued programme participation before adequate recuperation.
Conclusions: The NRC education did not address the use of street foods for child
feeding and was unsuccessful in changing in-home feeding behaviour. The
prominence of street foods in children’s diets warrants re-evaluation of the NRC’s
educational approaches to enhance their responsiveness to caregivers’ needs and
effectiveness for the continued recuperation of malnourished children at home. NRC
feeding strategies need improvement to ensure adequate provision of energy and
nutrients to support catch-up growth in children.
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Protein–energy malnutrition (PEM) is a problem of public

health significance in most developing countries and is

associated with increased childhood morbidity and

mortality1,2. In Ghana, about 40% of all child deaths

beyond infancy are due to PEM, making it the greatest

single cause of child mortality3. With approximately one-

quarter of Ghanaian children either underweight or

stunted4, Ghana is classified in the medium to high

range of severity of malnutrition in a population5.

The debilitating effects of malnutrition have prompted

initiatives to improve children’s nutritional well-being. In

the mid-1950s, Bengoa proposed the nutrition rehabilita-

tion centre (NRC) as a strategy for combating childhood

PEM6. This system was piloted in Ghana in the 1970s7 and

later integrated into primary healthcare facilities (poly-

clinics) throughout the country. Presently, the centres are

operated as day-care facilities where malnourished

children attend daily with their caregivers. The pro-

gramme objectives are to recuperate malnourished

children through supplemental feeding and to educate

caregivers on optimal feeding practices through partici-

pation in food preparation activities.

The NRC programme in Ghana has not been system-

atically evaluated to determine its effectiveness. Evalu-

ations of NRC programmes in other settings have reported

mixed results8–11. Many of these studies are now dated

q The Authors 2003*Corresponding author: Email gmarquis@iastate.edu

Public Health Nutrition: 7(4), 487–494 DOI: 10.1079/PHN2003553

https://doi.org/10.1079/PHN2003553 Published online by Cambridge University Press

https://doi.org/10.1079/PHN2003553


and the paucity of recent information on NRC programmes

may suggest that the popularity of these programmes has

waned. However, an NRC programme has been

implemented in northern Brazil in recent years12 and

they are still operational in Ghana and other countries.

Evaluation of ongoing NRC activities can identify

programme gaps to inform policy directives for pro-

gramme improvement or new initiatives. We conducted an

evaluation study of the NRC programme in Accra, Ghana.

In this paper we report on caregivers’ programme

participation and changes in children’s growth during

and after NRC participation. We also examine whether

there were longitudinal changes in children’s home-based

diets that reflect caregivers’ adoption of child-feeding

practices promoted by the NRC. This examines the

underlying premise of the NRC: that caregivers’ active

participation in programme activities leads to adoption of

NRC recommendations.

Methods

Study sites

At the time of the study, there were four Accra polyclinics

with a functioning day-care NRC. These study sites are

referred to as NRC 1 to 4. Participation in the NRC was by

referral by healthcare workers because of a clinical

diagnosis of malnutrition, poor weight gain or perceived

risk of malnutrition. Caregivers were expected to attend the

NRC with their children 5 days a week from 09.00 to 14.00.

Study participants

All caregiver/child pairs who were newly enrolled in an

NRC between November 1999 and July 2000 were

recruited within 2 days of NRC enrolment. The criteria

for participation were (1) the attendee was the child’s

primary caregiver, (2) residence in the NRC’s catchment

area and (3) willingness to participate. Written informed

consent was obtained with a signature or thumbprint.

A total of 129 caregivers with their 136 children

(including five sets of twins and one set of triplets) were

invited to participate (Fig. 1). Five caregivers refused

participation because they did not intend to continue

attending the NRC. Another 16 caregivers agreed to

participate but only attended the NRC for one day and did

not complete the data collection process at enrolment.

Complete data records were obtained for 108 caregivers

and 116 children at enrolment. Reasons for loss to follow-

up included ,10 days of attendance with no data at the

interim time point (n ¼ 36), migration (n ¼ 8), unavail-

able for home visits after three attempts (n ¼ 8), still

enrolled in the NRC at the end of the study (n ¼ 3),

caregiver refused the final follow-up visit (n ¼ 3) and

child’s death (n ¼ 11). Of the children who died between

admission and interim (n ¼ 7), two died at the children’s

hospital after being referred there a few days after

enrolment. Two of the deaths between interim and exit

were suspected HIV-related deaths. Between interim and

exit, and exit and post-exit, one death was attributed to the

caregiver’s decision to use traditional healers rather than

the health services.

Data collection

The caregivers and children were followed while at the

NRC and for up to 4 months after leaving the programme.

Family demographic and socio-economic information was

obtained at enrolment. Children’s health status (diagnosis

of malaria, diarrhoea, upper and lower respiratory tract

infections) and birth date were obtained from clinic

records. Data were collected through observations and

semi-structured interviews each weekday at the NRC and

during three home visits. To minimise changes in routine

feeding practices, caregivers were given a 3-day time

frame in which to expect a visit. Four specific time points

were of interest for this analysis: enrolment (admission),

after 10 days of NRC participation (interim), voluntary or

official discharge from the NRC (exit) and 2–4 months

after leaving the NRC ( post-exit). House location for home

visits occurred when caregivers achieved 10 days of NRC

attendance; therefore caregivers who attended for fewer

than 10 days could not be followed further.

Daily activities at the NRC and child health

Fieldworkers maintained a daily (Monday to Friday) NRC

attendance record for each participant, recording what

Fig. 1 Sampling profile demonstrating the number of Ghanaian
women and children enrolled, reasons for exclusion and number
of mother/child pairs followed at different time points
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meals (breakfast, lunch, snack) were prepared, and

caregiver’s level of participation in each meal. Addition-

ally, caregivers reported whether their children had

diarrhoea, fever, irritability and anorexia.

Anthropometry and dietary intake

Weight and length (or height if .24 months) were taken at

the four time points. Children were weighed without

clothes to the nearest 0.1 kg with Salter hanging scales

(model 235 6S; Salter, West Midlands, UK) that were

calibrated daily. Length or height was measured to the

nearest 0.1 cm with locally made wooden stadiometers.

Anthropometric measurements were taken in triplicate

and the mean was recorded.

Dietary information was obtained by 24-hour dietary

recall interviews13, with probing, at admission, exit and

post-exit. Fieldworkers recorded the major ingredients in

the foods named and the source (whether home-made,

purchased ready-to-eat from street vendors or prepared at

the NRC). An eating event was defined as a meal, snack or

beverage besides water and breast milk. Breast milk was

excluded because the NRC focus was to improve

complementary feeding; however, children were classified

as still breast-fed or weaned. Caregivers were interviewed

about NRC foods and the feasibility of incorporating NRC

practices into the home diet. The interviews were tape-

recorded.

Data analysis

Statistical analyses were performed using the SAS system

for Windows version 8 (SAS Institute, Cary, NC, USA).

Weights and lengths/heights were converted into weight-

for-age (WAZ), weight-for-height (WHZ) and height-for-

age (HAZ) Z-scores using Epi-Info version 6.0 (Centers for

Disease Control and Prevention, Atlanta, GA, USA). Use of

NRC-promoted foods in the home diet was an indication

of adoption of NRC recommendations. Outcomes were

compared between NRC locations because of centre

differences in the delivery of services. Categorical

comparisons were tested with the chi-square statistic and

one-way analysis of variance (ANOVA) was used to assess

centre differences for continuous variables. Other analyses

controlled for NRC location. The Mantel–Haenszel chi-

square statistical test for repeated measures was used to

assess longitudinal changes in the use of promoted food

items. Longitudinal differences in the sources of foods and

change in anthropometric indices were tested with

repeated-measures ANOVA and Bonferonni post hoc tests.

Change in each anthropometric outcome between

admission and exit and between exit and post-exit was

categorised as ‘improvement’ or ‘no improvement’ for

each index. The Mantel–Haenszel chi-square statistic was

then used to identify factors significantly associated with

improved anthropometry between admission and exit and

between exit and post-exit. Continuous variables such as

length of programme participation and effective stay

(defined as the product of the length of programme

participation and the proportion of days attended8) were

converted to dichotomous variables (above and below the

mean values). All variables that were significant in these

bivariate analyses, as well as child and caregiver

characteristics, child morbidity during NRC participation

and caregiver’s participation in NRC activities, were

included in linear regression equations to predict each

anthropometric outcome at exit and post-exit. Variable

selection in the regression models was set at P # 0.1.

The qualitative interviews with caregivers were trans-

lated into English. Each interview was translated first by

the fieldworker who conducted the interview and then by

the first author (E.K.C.) or a second fieldworker. The two

translations were compared and inconsistencies

addressed. The translated interviews were reviewed

using cross-case analysis14. Important themes with

accompanying quotes were abstracted and summarised.

Ethics

Approval for the study was obtained from the Institutional

Review Boards at the University of Alabama at

Birmingham and Iowa State University and from the

Ghana Ministry of Health.

Results

Overview of the NRC programme

The NRC supplementary feeding programme included

breakfast and lunch; two centres offered a mid-morning

snack. Caregiver education occurred through participation

in preparing meals. The NRC used a diversity of cereals

and cereal mixes as nutritious alternatives for preparing

traditional corn-based foods, fish powder and/or soybean

flour as inexpensive protein sources, and green leafy

vegetables. The main cereals used were sorghum, wheat–

soy blend (WSB) and Weanimix (a blend of roasted and

milled cereal, legume and groundnuts, 8:1:1, prepared at

the NRC).

Child characteristics at admission

At admission, the children’s age was 12.7 ^ 0.5 months

(Table 1). Approximately two-thirds were still breast-

feeding; none of the children aged below 6 months were

exclusively breast-fed. There were no significant centre

differences in children’s age, gender or breast-feeding

status.

The majority of children were underweight. There were

no significant centre differences in the rates of wasting and

underweight; however, children referred to NRC 1 and 4

were significantly more likely to be stunted than those

referred to NRC 2 and 3 (P ¼ 0.004).

The diarrhoeal prevalence rate at admission at NRC 1

was half the rate at NRC 2 and 4, and one-quarter that of

NRC 3. Respiratory tract infections were significantly more

prevalent in children recruited from NRC 4 compared with
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the other centres. Children recruited from NRC 2 were

more likely to be diagnosed with malaria than those from

the other sites (P , 0.05).

Programme exposure

The duration of NRC participation (admission to exit) was

4.0 ^ 0.2 months; however, attendance was sporadic.

Effective stay, accounting for missed days, was a more

accurate indicator of the level of programme exposure.

The effective stay was 1.4 ^ 0.1 months. Caregivers from

NRC 3 had a significantly lower effective stay than did

caregivers from NRC 2 (1.1 ^ 0.1 vs. 1.7 ^ 0.2 months,

respectively; P , 0.05). Only 22% of the caregiver/child

pairs were officially discharged from the programme; the

remainder stopped attending on their own. There were no

significant differences in sociodemographic, nutrition and

health characteristics at admission between caregivers and

children who dropped out and those who continued NRC

attendance.

Changes in the children’s diet

Dietary data were available for at least 89% of the children

at each time point. Approximately 25% of eating events at

admission comprised NRC-prepared foods because

recruitment occurred within 2 days of enrolment into the

programme (Fig. 2). The proportion of home-made eating

events was highest at the time of exit (65.0 ^ 3.4%) and

decreased significantly between exit and post-exit (to

49.0 ^ 4.1%; P , 0.01). Purchased foods in the children’s

diets increased (P , 0.001) progressively from admission

(24.1 ^ 2.7%) to post-exit (48.6 ^ 4.1%).

An NRC programme objective was the use of a variety of

grains to diversify the traditional corn-based diet. After

controlling for NRC-prepared foods, there were no

significant longitudinal differences in children’s consump-

tion of corn; at each time point, at least two-thirds of eating

events contained corn (Table 2). There were no

longitudinal differences in the consumption of sorghum,

WSB or Weanimix. Consumption of other grains, primarily

millet, decreased significantly from admission to post-exit

(P ¼ 0.031).

Caregivers used protein sources other than those

promoted at the NRC. At each time point, approximately

50% of eating events contained animal protein other

than fish powder. There were no differences in the

Table 1 Demographic and health characteristics of the Ghanaian children at the time of admission to the four
nutrition rehabilitation centres (NRCs)

NRC location

Characteristic 1 (n ¼ 12) 2 (n ¼ 33) 3 (n ¼ 49) 4 (n ¼ 22)
Overall

(n ¼ 116)

Age (months) 10.6 ^ 1.2* 12.0 ^ 1.1 13.8 ^ 0.7 12.3 ^ 0.9 12.7 ^ 0.5
, 6 16.7† 16.7 0.0 4.8 7.1
6 to ,12 58.3 36.7 40.8 52.4 43.8
12 to ,18 16.7 33.3 46.9 28.6 36.6
18 to ,24 8.3 6.7 8.2 14.3 3.8
$24 0.0 6.7 4.0 0.0 3.8

Gender
Male 41.7 33.3 38.8 59.1 41.4
Female 58.3 66.7 61.2 40.9 58.6

Still breast-feeding 83.3 60.6 77.6 59.1 69.8
Anthropometry

WHZ,22.00 (wasted) 50.0 48.5 65.3 59.1 57.8
WAZ,22.00 (underweight) 83.3 84.9 93.9 100.0 91.4
HAZ,22.00 (stunted)‡ 75.0 57.6 42.9 86.4 58.6

Diarrhoea‡ 8.3 18.2 44.9 18.2 28.5
Upper or lower respiratory tract infection‡ 0.0 9.1 0.0 50.0 12.1
Malaria‡ 8.3 33.3 2.0 9.0 11.2

WHZ – weight-for-height Z-score; WAZ – weight-for-age Z-score; HAZ – height-for-age Z-score.
* Mean ^ standard error of the mean.
† Percentage.
‡ P , 0.05; chi-square test for differences across centres.

Fig. 2 Use of different preparation sites for obtaining food for
Ghanaian children participating in nutrition rehabilitation centres
(NRCs), by study time point. Means on a line with different
superscripts are significantly different (P , 0.05); using one-way
analysis of variance and Bonferonni’s post hoc comparisons
between time points. Incomplete dietary data for four, three and
five children at admission, exit and post-exit, respectively
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consumption of fish powder over time. Less than 20% of

eating events at each time point contained soybean

powder. Use of other plant proteins (mostly cowpeas) in

children’s foods increased between admission and post-

exit (P ¼ 0.004). Consumption of milk decreased signifi-

cantly from admission to post-exit (P ¼ 0.007). There were

no longitudinal differences in the consumption of green

leafy vegetables.

Caregivers’ perceptions on barriers to adoption of

NRC foods

Caregivers indicated that inaccessibility of NRC foods, lack

of preparation knowledge and money, and child

preferences prevented their adoption of NRC feeding

practices. Caregivers referred mostly to the cereals used at

the centres as inaccessible, saying ‘I don’t know where to

get the sorghum and tom-brown [wheat– soy

blend] . . . they used to give us some at the clinic but

since I stopped going there I have not been able to get

any.’ Caregivers also reported not knowing how to

prepare the NRC foods because they had been unable to

participate in the food preparation activities. According to

one caregiver, ‘When I was going to the centre, the twins’

mother would always get to the centre before me and

would have already started the cooking. So, by the time I

got to the NRC, I would only see the end part of the

cooking so I don’t know how to cook the same way.’

Lack of money was considered a constraint to cooking

in general; a few caregivers stated that NRC recommen-

dations would cost more than they normally spent on

food. ‘If someone doesn’t have money she can’t cook like

they did at the NRC. Me personally, I don’t want to push

myself to do something that I can’t keep up with for my

son because the day I won’t have the money to do it,

it will be a problem.’ These caregivers considered buying

ready-to-eat meals from street vendors as a cheaper

alternative to home cooking. ‘Sometimes when I compare

what I can cook with the money I have to what I can buy

already prepared from outside, I can get more by buying

the already cooked food from the roadside.’

Children’s poor appetite and/or taste preferences

coupled with caregivers’ perceptions that adopting NRC

recommendations would require them to cook separately

for their children were other constraints to adopting NRC

recommendations. ‘I used to buy fish powder when I took

my child to the clinic for weighing and I would use it to

cook for him. But he generally doesn’t like to eat so it’s a

waste of time to cook things for him separately.’ Another

shared sentiment was ‘Whenever I make Weanimix my

children refuse to eat it. They prefer the already prepared

koko [cereal-based porridge] that I buy from outside so that

is what I give to them.’

Child growth

There were no significant longitudinal differences in

anthropometry between the four centres despite differ-

ences in stunting and morbidity at admission. WHZ and

WAZ at admission were 22.13 ^ 0.07 and 23.25 ^ 1.01,

respectively, and 21.62 ^ 0.11 and 22.83 ^ 0.13,

respectively, at exit (Fig. 3). This gave significant but

small increases of 0.51 and 0.42 Z-scores in WHZ and

WAZ, respectively (P , 0.05). There were no further

significant increases in WHZ and WAZ between exit and

post-exit. There was no longitudinal change in HAZ and it

remained below 22 for all time points.

Factors associated with children’s anthropometric

outcomes

Children with longer effective stay were more likely to

have increased WHZ and WAZ between admission and exit

Table 2 Proportion of eating events containing cereals, protein sources and green leafy vegetables
among Ghanaian children participating in nutritional rehabilitation centres (NRCs), by study time point

Admission
(n ¼ 112)* (%)

Exit
(n ¼ 55) (%)

Post-exit
(n ¼ 42) (%) P-value†

Cereals/cereal mixes
Corn 66.1 72.7 76.2 0.375
Sorghum 44.6 29.1 16.7 0.879
Wheat–soy blend 16.1 18.2 2.4 0.311
Weanimix 16.1 0.0 2.4 0.392
Other‡ 15.8 20.6 34.7 0.031

Protein sources
Fish powder 24.1 23.6 14.3 0.652
Other animal protein 49.1 58.2 50.0 0.839
Soybean flour 15.2 18.2 11.9 0.788
Other plant protein§ 19.6 43.6 64.3 0.004
Milk 39.3 25.5 11.9 0.007
Eggs 18.7 14.6 4.8 0.236

Vegetables
Leafy green vegetables 13.4 23.6 38.1 0.236

* Incomplete dietary data for four, three and five children at admission, exit and post-exit, respectively.
† Significance associated with chi-square test for repeated measures after controlling for eating events that were
NRC-prepared foods.
‡ Other cereals consumed were millet, rice and oats.
§ Other plant proteins included cowpeas and bambara beans.
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than children with shorter effective stay (P , 0.05). While

the overall HAZ did not change, there was a significant

increase in HAZ between admission and exit for children

who had been officially discharged (P ¼ 0.02). Caregiver/

child pairs who were officially discharged had a longer

mean effective stay than did those who left the programme

unofficially (1.8 ^ 0.4 vs. 1.2 ^ 0.1 months, respectively;

P ¼ 0.03). In the linear regression analyses, length of NRC

stay was positively associated with both WHZ (P ¼ 0.08)

and WAZ (P , 0.05) at post-exit.

Children who were still breast-fed at admission were

younger at post-exit than those weaned (17.3 ^ 0.8 vs.

22.7 ^ 1.3 months, respectively). The majority (69%) of

these children were still breast-feeding at post-exit and

they had lower WHZ and WAZ (P , 0.05). However, post-

exit breast-feeding status did not significantly predict any

of the anthropometric outcomes.

Discussion

An underlying assumption of the NRC educational

activities is that caregivers cook for their children.

Caregivers’ reliance on purchased foods counters this

assumption and diminishes the effectiveness of the

educational approach. Street foods are an important

component of the diet in many communities15, and in

Ghana the purchase of street foods is common among

low-income households16. The safety of street foods has

received attention17–21; less is known about the choice

and nutritional quality of street foods purchased for

children. Mensah et al.22 reported that the type of food and

serving method partly determined the microbial quality of

purchased foods. The lowest contamination was found

with the common weaning food koko, a nutrient-poor

cereal porridge. Caregivers need education on how to

choose the safest street foods and enhance the nutritional

quality of these foods.

Children’s home-based diets did not improve with NRC

participation. Caregivers perceived the cereals as expens-

ive, inaccessible and requiring extra effort to prepare. The

choice of foods used at the centres was dictated by

international food aid, an important resource as the

centres were not well funded. Nevertheless, use of these

foods limited the empowerment of caregivers.

Effective growth monitoring for assessing progress

during rehabilitation requires that children be weighed

daily23; however, this was not practised. While most

study children gained weight while attending the NRC,

their mean WHZ at exit (21.6 ^ 0.1 Z-score) fell

considerably short of the World Health Organization’s

(WHO) recommended anthropometric discharge cri-

terion (WHZ $ 21.0 Z-score)23. This difference was

not due to mothers leaving the programme voluntarily;

children who were officially discharged had similar exit

WHZ to those leaving the programme unofficially

(21.7^0.2 vs. 21.6 ^ 0.1 Z-score, respectively). Official

discharge was based on improvement in weight and the

nutrition officer’s confidence in the caregiver’s ability to

provide an adequate diet. An NRC programmatic policy

to institute the WHO-recommended anthropometric

discharge criteria may help ensure adequate recupera-

tion of children and provide a basis for goal setting with

caregivers to enhance their motivation and participation

in the recuperation process. The NRC used the weight-

for-age growth chart to plot children’s weights weekly.

Establishing a discharge criterion based on WHZ would

require additional resources and further training for NRC

personnel in measuring lengths/heights and accurate

plotting.

While we did not expect the children’s HAZ to improve

between admission and exit, there was sufficient time

lapse between admission and post-exit (approximately 6

months) for improvement. For the majority of a group of

malnourished West Indian children, catch-up growth in

length occurred only after they had achieved at least 85%

recovery in their weight-for-length deficits24. The fact that

the majority of our children did not attain this improve-

ment in WHZ, even by post-exit, may explain the lack of

gain in HAZ.

Other researchers have reported that attendance

variables were associated with improvements in anthro-

pometry. In Guatemala and Haiti, effective stay was a

predictor of increase in weight-for-age percentile during

NRC participation8. In Jamaica, severely malnourished

children who experienced full nutritional rehabilitation in

a hospital setting achieved and maintained significant

advantages in weight and length for almost 2 years after

the intervention, compared with children who were

discharged early25. Thus, improving attendance and

retention of caregivers is likely to enhance successful

recuperation of their children. Additionally, improving

attendance may also lead to more timely medical referrals

and help reduce the high mortality rate (11%).

Fig. 3 Mean anthropometric indices (WHZ, weight-for-height Z-
score; WAZ, weight-for-age Z-score; HAZ, height-for-age Z-score)
from admission to post-exit of Ghanaian children participating in
nutrition rehabilitation centres. Means on a line with different
superscripts are significantly different (P , 0.05); using one-way
analysis of variance and Bonferonni’s post hoc comparisons
between time points
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Improving attendance and retention may require

restructuring of the programme to address barriers such

as work and lack of time. A combined supplementary

feeding and food distribution programme could include

appointment days for supplementary feeding and edu-

cation at the centres, and days for food distribution for

home use, although dilution of the supplement within the

family may occur. Bijlsma and McClean26 reported

improved nutritional status in the majority of malnour-

ished children who participated in a take-home feeding

programme. Home- or community-based programmes

could also reduce the time costs of NRC attendance;

process evaluations of community-based nutrition edu-

cation and rehabilitation programmes in Viet Nam are

promising27. In Bangladesh, domiciliary care by trained

health workers after 1 week of day-care NRC treatment

was more cost-effective than either inpatient or full day-

care treatment28. This approach is time-saving for

caregivers and health worker–caregiver interactions

could lead to early identification and intervention for

children in decline because of infections, feeding

problems or detrimental cultural practices. A combination

of efforts, appropriate for local conditions and resources,

is needed to address the issue of poor NRC attendance.

While poor attendance was partly responsible for the

inadequate gains in growth, other programme factors may

have played a role. The energy content of lunches served

at the NRCs met the WHO recommendation of at least

1 kcal g21 for mixed local diets23; however, the energy

content of breakfasts ranged from 0.3 to 0.6 kcal g21. The

WHO recommendation is based on the assumption that a

child receives three meals a day and a fortified formula mix

2–3 times a day. No supplemental formula was provided

for the children at any of the centres and two of them did

not provide a mid-morning snack. The NRC therefore did

not provide the energy and protein necessary for the

desired accelerated rates of catch-up growth29. Poor

funding was a key factor determining food availability;

thus improving the programme would require additional

funding. If caregivers could see timely improvement in

their children’s growth, they may be less likely to consider

a spiritual cause and remove the child from the NRC to use

traditional healers. Better interactions between caregivers

and NRC personnel and meaningful discussions on the

causes of PEM may also help curb harmful cultural

practices.

Children who were breast-feeding at admission were

less likely to show anthropometric improvement at post-

exit. It is unlikely that this outcome was due to reverse

causality30, because the children who were still breast-

feeding at admission had similar anthropometric indices to

those not breast-feeding. At post-exit the percentage of

eating events that comprised koko tended to be higher for

the breast-fed children than for those who were weaned

(40% vs. 26%; P ¼ 0.065). Recently, Marquis et al.31

reported that breast-feeding Ghanaian children were

significantly more likely to receive paps (primarily koko)

as a complementary food than weaned children. This may

reflect maternal perceptions of breast-fed children as ‘still

young’ and, therefore, still fed as an infant. Koko, without

enrichment, is low in energy, protein and micronutrients,

and we found significant inverse associations between

koko consumption and post-exit WAZ and HAZ (P , 0.01).

Morbidity was not assessed between exit and post-exit,

limiting the interpretation for the differences. Caregivers

attending an NRC may require additional education on

appropriate food choices for complementary feeding

while breast-feeding.

An important limitation of the study was the lack of a

control group to strengthen the cause–effect link between

NRC participation and children’s growth. Given the

positive associations between attendance and anthropo-

metry, NRC participation probably enhanced children’s

growth. This conclusion is tempered by the possibility that

caregiver characteristics are confounding factors and

associated with attendance and growth outcomes.

Additionally, the high loss to follow-up diminished the

sample size and may have introduced selection bias.

Although we found no significant differences between

caregivers and children who dropped out and those who

continued attending the NRCs, all differences might not

have been captured by the data instruments.

This study served to document the growth of children

participating in NRCs in Accra, Ghana and uncovered

several programme limitations. These limitations include

poor attendance and retention, dissonance between NRC

educational assumptions and caregivers’ child-feeding

realities, and sub-optimal supplemental feeding. This

research has provided information and recommendations

that can guide policy decisions to improve or change the

NRC programme. Furthermore, the study identified street

foods as an important area for research, particularly with

respect to the choice of street foods provided for children

and their impact on children’s nutritional status.
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