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Introduction: This study aimed to estimate the prevalence of undernutrition and 
risk of feeding difficulties and describe common feeding practices for children 
from birth to 10  years of age living in residential care in Zambia.

Methods: This was a secondary analysis of de-identified cross-sectional data 
on 397 children living in 22 residential care facilities in four provinces. Child 
demographics, anthropometrics, hemoglobin levels, risk for feeding difficulties, 
and facility-level feeding practices were collected by a trained study team using 
Count Me In, a digital health app. Interviews with staff were conducted at 15 
residential care facilities.

Results: Around half of the study sample were boys (53.4%) and <5  years old 
(55.4%). Special healthcare needs were reported in 10.3% of the children, with 
cerebral palsy being the most common (3.5%). Underweight, stunting, wasting 
(using weight-for-length/height), and anemia were found in 22.4, 28.0, 7.1 
and 54.7% of children, respectively, with higher rates in children with special 
healthcare needs and children <24  months old. Duration of residential care was 
positively associated with length/height-for-age but not weight-for-age or 
weight-for-length/height z-scores. A risk for feeding difficulties was found in 41.4 
and 26.0% of children with and without special healthcare needs, respectively. 
Suboptimal bottle-feeding practices, including the use of altered nipples and 
poor caregiver-infant interactions, were observed for infants <12  months old. 
Residential care staff reported suboptimal diets in their facilities and gaps in 
knowledge and resources to meet children’s nutritional needs.

Conclusion: These results demonstrate that a large proportion of children 
living in residential care in Zambia are at high risk for undernutrition and feeding 
difficulties and contribute to the small body of literature on children living in 
residential care, both in Zambia and globally. In the context of Zambia’s efforts 
to improve child nutrition and reform its alternative care, these findings can 
inform programming and policies for children living in residential care to fulfill 
their rights to health and family care.

KEYWORDS

undernutrition, residential care, care reform, Zambia, feeding, disability, orphanages

OPEN ACCESS

EDITED BY

Diane D. Stadler,  
Oregon Health and Science University, 
United States

REVIEWED BY

Suman Chakrabarty,  
West Bengal State University, India
Diego Fernández Lázaro,  
University of Valladolid, Spain

*CORRESPONDENCE

Zeina Makhoul  
 zeina@spoonfoundation.org

RECEIVED 01 November 2023
ACCEPTED 21 August 2024
PUBLISHED 04 September 2024

CITATION

Makhoul Z, Ndonji M, Long JM, Moore C, 
Lunda E, Mwandileya W and Taren D (2024) 
The nutritional and feeding status of children 
living in selected residential child care 
facilities in Zambia: implications for programs 
and policies.
Front. Public Health 12:1331907.
doi: 10.3389/fpubh.2024.1331907

COPYRIGHT

© 2024 Makhoul, Ndonji, Long, Moore, 
Lunda, Mwandileya and Taren. This is an 
open-access article distributed under the 
terms of the Creative Commons Attribution 
License (CC BY). The use, distribution or 
reproduction in other forums is permitted, 
provided the original author(s) and the 
copyright owner(s) are credited and that the 
original publication in this journal is cited, in 
accordance with accepted academic 
practice. No use, distribution or reproduction 
is permitted which does not comply with 
these terms.

TYPE Original Research
PUBLISHED 04 September 2024
DOI 10.3389/fpubh.2024.1331907

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2024.1331907&domain=pdf&date_stamp=2024-09-04
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1331907/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1331907/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1331907/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1331907/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1331907/full
mailto:zeina@spoonfoundation.org
https://doi.org/10.3389/fpubh.2024.1331907
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2024.1331907


Makhoul et al. 10.3389/fpubh.2024.1331907

Frontiers in Public Health 02 frontiersin.org

1 Introduction

Globally, an estimated 105 children per 100,000 lived in residential 
care institutions in 2022 (1). This figure is likely an underestimate due 
to a lack of data systems, particularly in low- and middle-income 
countries, that can generate accurate and reliable estimates on this 
population of children. Residential care is defined in the UN 
Guidelines for the Alternative Care of Children as: “care provided in 
any non-family-based group setting, such as places of safety for 
emergency care, transit centers in emergency situations, and all other 
short- and long-term residential care facilities, including group 
homes (2).”

It is widely recognized that living in residential care has adverse 
impacts on children’s growth, development, and well-being, both 
during childhood and later in life (3, 4). The UN Guidelines on the 
Alternative Care of Children (2) affirm that children in alternative care 
should have access to adequate amounts of wholesome and nutritious 
food and appropriate supplementation, and their individual 
nutritional needs cared for. However, institutionalization exposes 
children to significant risks of undernutrition as well as multiple types 
of adversity including abuse, neglect, isolation, lack of stimulation, 
and toxic stress (4, 5). This exposure has a profound effect on children’s 
physical growth (6–8), nutritional status (6), cognitive development 
(6, 9), and socioemotional health, with exposure during early 
childhood being especially damaging (4).

These adverse effects are exacerbated in children with disabilities, 
who are at high risk for abuse and neglect in institutions (10) and have 
a baseline risk for undernutrition and developmental delays (11). 
Children with disabilities are more likely to be placed into residential 
care due to the lack of community-based healthcare, support services, 
stigma, discrimination, and poverty (4, 10, 12). Children with 
developmental disabilities, like cerebral palsy and Down syndrome, 
are particularly vulnerable to the harmful impacts of institutional 
settings and care practices (13). Additionally, many children with 
cerebral palsy, the most common childhood disability, are at increased 
risk for feeding difficulties and undernutrition due oral-motor 
impairments with subsequent swallowing difficulties and limited food 
intake (14–16).

In Zambia, an estimated 190 residential care facilities exist (17), 
and a reported 6,517 children under 18 years of age lived in residential 
care facilities in 2021 (18). Zambia has ratified the UN Conventions 
on the Rights of the Child (19) and the Rights of Persons with 
Disabilities (20), which affirm the rights of children, including 
children with disabilities, to health, family care, and community 
living. Zambia began care reform efforts to move away from residential 
care toward family care in 2001 under the leadership of the Ministry 
of Community Development and Social Services. Zambia has 
developed several key policy frameworks and guidelines (21) that 
prioritize family care and reintegration of children from residential 
care to communities and provide standards for alternative care, 
including: the Minimum Standards of Care for Child Care Facilities 
of 2014 (22), the National Child Policy of 2015 (23), the Alternative 
Care and Reintegration Guidelines of 2017 (24), and the National 
Framework for the Care of Children in Need of Care of 2019 (25).

In 2017, a nationwide assessment of residential care facilities in 
Zambia reported that many facilities did not meet the minimum 
standards of care in several areas, including nutrition, and found 
concerns around menu planning, diet diversity, and using food as a 

form of punishment (17). Two-thirds of children living in residential 
care were admitted by their parents or guardians (21), and common 
reasons were poverty, food insecurity, a disability or chronic illness 
(17, 26). Therefore, many children entering residential care in Zambia 
are already exposed to factors that increase their risk 
for undernutrition.

The 2018 Zambia Demographic Health Survey (DHS) (27) 
indicated high rates of undernutrition in the general pediatric 
population, with 34.6% of all children under 5 years old being stunted, 
4.2% wasted, and 11.8% underweight (27). While child nutrition 
overall is a high priority in Zambia’s national development strategy, 
little is known about the nutritional status of children living in 
residential care. The sampling frames for the 2018 Zambia DHS and 
the currently ongoing 2023–2024 Zambia DHS (28) were restricted to 
households sourced by the national Census of Population and Housing 
(29) and thus, included children in home-based care only. Other 
national nutrition surveys (30) have also systematically excluded 
children living in residential care, contributing to data gaps for 
this population.

This study aimed to describe the nutritional and feeding status 
among children living in residential care in Zambia. Specifically, the 
objectives were to estimate the prevalence of undernutrition and 
feeding difficulties and explore common feeding practices among 
children from birth to 10 years of age living in 22 residential care 
facilities; understand nutrition and feeding-related support needed 
by children living in residential care; and identify the gaps and 
opportunities in nutrition and feeding services and policies for 
children living in residential care. This study was necessary to 
provide new knowledge that strengthens the evidence base and 
informs nutrition policies and programming for children living in 
residential care. It also aligns with the 2030 Sustainable 
Development ‘leave no one behind’ Agenda (31) by contributing 
often neglected data in support of Sustainable Development Goal 
(SDG) Target 2.2 to “end all forms of malnutrition, including 
achieving targets on stunting and wasting in children under 5 years 
of age” (32).

2 Materials and methods

2.1 Study design and period

We performed a secondary analysis of de-identified cross-
sectional data collected at baseline between June 2017 and August 
2021 through the Improving Feeding and Nutrition Program 
implemented in Zambia by SPOON and Access to Health Zambia 
(formerly called Catholic Medical Mission Board Zambia), and with 
permission from the Ministry of Community Development and Social 
Services, which is mandated to provide child protection services and 
oversight of residential care facilities. This program began in 2017 with 
the goal to improve feeding and nutrition outcomes for children with 
disabilities and children living in residential care – two groups of 
children highly vulnerable to undernutrition and often excluded from 
mainstream nutrition programs and policies. In this study, we present 
findings for three separate groups living at residential care facilities: 
children with no special healthcare needs, children with reported 
cerebral palsy, and children with reported special healthcare needs 
other than cerebral palsy.
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2.1.1 Ethical considerations
Research approvals for this secondary analysis were granted from 

the University of Zambia’s Humanities and Social Science Research 
Ethics Committee (Lusaka, Zambia), the Institutional Review Boards 
at St. Catherine’s University (St. Paul, Minnesota, USA), and the 
Colorado Multiple Institutional Review Board at the University of 
Colorado (Aurora, Colorado, USA). This was a retrospective study 
involving the analysis of de-identified data previously collected and 
therefore, no written informed consent was required. Verbal consent 
was obtained from interview participants and was deemed sufficient 
by the study’s ethics review committees. The study was conducted in 
accordance with the Declaration of Helsinki (33).

2.1.2 Study settings and subjects
The sample included a purposive sample of 397 children from 

birth to 10 years old living in 22 residential care facilities across four 
provinces: Lusaka (n = 6), Southern (n = 6), Central (n = 6) and 
Copperbelt (n = 4). These provinces were selected because they had 
the highest number of children from birth to 10 years old living in 
residential care (17) and are conveniently in close proximity to Lusaka. 
Residential care facilities were included in the study if they were 
registered with the Ministry of Community Development and Social 
Services, served children from birth to 10 years old, and provided care 
for children for at least 9 months out of the year. No specific eligibility 
criteria were made for the size of the facility or whether or not they 
served children with disabilities. After permissions were obtained 
from the eligible facilities, all children birth to 10 years old living at the 
facilities, regardless of their disability status, were included in the 
study. All participating residential care facilities were privately run, as 
is common in Zambia. The capacity of the facilities ranged from 15 to 
196 children. The number of facility staff varied widely and generally 
included administration (i.e., director or Catholic Sister-in-charge) 
and caregiving staff (i.e., caregivers) responsible for feeding children 
and other daily caregiving activities (e.g., bathing and dressing); and 
in some cases, a resident (or visiting) healthcare provider (e.g., a nurse, 
a medical officer, a physiotherapist), and a social worker.

2.2 Data collection

2.2.1 Quantitative data collection
Child demographics, anthropometric measurements, anemia 

status, and feeding data were collected by a trained Zambia-based 
study team (a nutritionist, a physiotherapist, and a social worker) 
using Count Me In, a digital health data collection app designed by 
SPOON (34). A profile was created in Count Me In for each of the 
participating facilities. The study team members were set up with 
individual, secure Count Me In accounts and specific access 
permissions (for example, the study team had access to all 
residential care facilities while facility staff had only access to 
their site).

2.2.1.1 Demographics
Child demographics included sex, date of birth and whether it was 

actual or estimated; date of admission to the residential care facility, 
and special healthcare needs diagnosis. For children without official 
documents, the child’s age was estimated by a healthcare staff based 
on the developmental milestones the child had reached at time of 

admission. In our sample, 108 out of 397 children had estimated dates 
of birth. Special healthcare needs were reported by the facility 
administration or caregiving staff; and were not a formal diagnosis by 
a medical doctor. Count Me In provided a list of conditions associated 
with increased risk for nutrition and feeding difficulties to select from: 
autism spectrum disorder, cerebral palsy, cleft lip/palate, cognitive 
impairment, Down syndrome, HIV/AIDS, heart disease/defect, 
hydrocephalus, seizure disorder/epilepsy, visual impairment, low birth 
weight (<2.5 kg), premature birth, and a category for other.

2.2.1.2 Anthropometric measurements
Weight, recumbent length for children <24 months old, height for 

children ≥24 months old, and mid-upper arm circumference (MUAC) 
were measured using calibrated growth equipment and standardized 
measuring techniques (35) and entered into Count Me In. To 
determine if length and height were appropriate to measure, the study 
team first answered two Yes/No questions in Count Me In: “Is the child 
able to stand without assistance?” and “Is the child able to fully 
straighten legs?”. If “No” was selected to one or both questions, Count 
Me In concealed the length/height data entry field and revealed only 
the weight and MUAC data entry fields to the study team. Therefore, 
length and height measurements that could not be completed safely 
or accurately due to certain conditions (e.g., contractures) were not 
conducted (n = 2). The app generated z-scores for length/height-
for-age, weight-for-length/height, weight-for-age, MUAC-for-age or 
MUAC cut-off points, based on the World Health Organization 
(WHO) growth standards (36). Children with poor growth were 
referred to the nearest health facility for further evaluation.

2.2.1.3 Anemia screening
Anemia screening was conducted by measuring hemoglobin in 

capillary blood using the Hemocue Hb201+ analyzer (37). The heel 
for children <12 months old or finger for children ≥12 months old was 
pricked using a sterile safety lancet with a retractable needle. After 
wiping the first 1–2 blood drops with clean gauze, a 10 μL blood drop 
was collected in a Hemocue Hb201+ microcuvette. The filled 
microcuvette was then inserted in the Hemocue analyzer, which 
displayed hemoglobin values in g/dL. Hemoglobin values were 
entered in Count Me In and WHO recommendations on hemoglobin 
cut-off points for children (38) were used to identify the presence of 
anemia. Count Me In captured the presence of infection (e.g., malaria, 
fever) because hemoglobin concentrations are altered by the acute 
phase response to infection (39). No infections were reported in the 
study sample. The study team counseled facilities on iron-rich foods, 
hygiene, and sanitation; and on referring children with anemia to the 
nearest health facility for subsequent treatment.

2.2.1.4 Mealtime screening
Count Me In guided the study team through screening children 

for risk for feeding difficulties by asking caregivers tasked with feeding 
about five mealtime domains (40–44): Assistance (support needed to 
eat or drink; options included full, some, or none), Tools (utensils used 
to eat or feed; options included bottle, spoon, cup, and/or fingers), 
Texture (food consistency the child consumed; options included 
formula milk, thin liquid other than formula, puree, mashed, soft and 
bite-sized, and/or regular foods), Duration (how long mealtimes 
lasted; options included < v10 minutes, 10–30 min, or >30 min), and 
Frequent coughing/choking (yes or no). Count Me In compared answers 
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provided to what was developmentally expected at the child’s age at 
the time of the screening.

Answers that fell outside of the following parameters indicated a 
risk for feeding difficulties: for ages 0–6 months – received full 
assistance, fed with bottles only, and fed infant formula milk 
exclusively; for ages 6–12 months – received full or some assistance, 
fed with bottles, spoons, cups, and/or fingers, and fed infant formula, 
other thin liquids, purees, mashed, and soft and bite-sized foods; for 
ages ≥12 months – received some or no assistance, fed with spoons, 
cups, or fingers, and fed regular foods; and for all ages – completed 
mealtime in 10–30 min and did not frequently cough or choke. 
Children with cerebral palsy or Down syndrome were automatically 
considered at risk for feeding difficulties given the increased 
association of these disabilities with impaired feeding skills (13). For 
children with these conditions, Count Me In collected additional 
information on tools, food textures, and frequent coughing/choking.

2.2.1.5 Facility-level mealtime best practices assessment
A facility-level assessment of feeding best practices involved 

observing a mealtime at the facility that included bottle feeding 
(<12 months old) and/or spoon feeding (≥12 months old); and 
answering questions in Count Me In based on these observations. If a 
mealtime observation was not possible at a facility, the study team 
asked caregivers or administrative staff instead. The questions aimed 
to understand how many caregivers (all, most, half, a few, or none) 
were following feeding best practices that promote safety, efficiency, 
skill-building and social development for infants and young children 
(45–48). Bottle-feeding practices of interest included following infant 
cues to stop/pause feeding, interacting with infants during feeding, 
offering infants breaks to burp, holding infants with head supported 
in arms, and using intact nipples. Spoon-feeding practices of interest 
included following child cues to properly pace feeding, interacting 
with children during mealtime, sitting at eye level with children 
during feeding, and children sitting together during mealtime and 
using small spoons appropriate for their age. The study team counseled 
facilities on any bottle- or spoon-feeding best practices that were not 
consistently followed by all caregivers.

2.2.1.6 Data management
Deidentified data from Count Me In were transferred to STATA 

(version 17, StataCorp, College Station, TX) for statistical analyses. 
The data were checked for completeness and outliers. Extreme 
anthropometric z-scores and related growth measurements were 
excluded from the analysis (n = 10 length/height-for-age z-scores; n = 4 
weight-for-age z-scores; and n = 2 weight-for-length/height z-scores) 
per WHO criteria (49). Distributions and frequencies for the raw data 
were then viewed. Dichotomous variables were created for each 
special healthcare need (e.g., reported cerebral palsy, 0 = not present, 
1 = present). Children were grouped as having no special healthcare 
needs, having cerebral palsy, or having any other special healthcare 
need. The number of special needs that a child had was calculated by 
adding all the conditions together for each child. Descriptive data were 
tabulated based on the new groupings and presented as means and 
standard deviations for continuous variables and observations and 
percentage frequencies for categorical variables.

Undernutrition indicators, stunting, wasting, and underweight, 
were assessed using z-scores for length/height-for-age, weight-for-
length/height, and weight-for-age, respectively. The severity of 

undernutrition was classified as normal, moderate, or severe according 
to the following z-score thresholds: normal (≥ −2), moderate (< −2 
and ≥ −3), and (severe < −3) (36). In addition to weight-for-length/
height z-scores, age-adjusted MUAC cut-offs were used to report 
levels of wasting as follows: ages 6–59 months: normal (≥12.5 cm), 
moderate (<12.5 cm and ≥11.5 cm), and severe (<11.5 cm); ages 
60–120 months: normal (≥14.5 cm), moderate (<14.5 and ≥13.5 cm), 
and severe (<13.5 cm) (50). Anemia was measured using blood 
hemoglobin concentration and its severity was determined using 
cut-offs by age group as follows: 6–23 months: mild 9.5–10.4 g/dL, 
moderate 7.0–9.49 g/dL, and severe <7.0 g/dL; 24–59 months: mild 
10.0–10.9 g/dL, moderate 7.0–9.9 g/dL, and severe <7.0 g/dL; and for 
5–11 years: mild 11.0–11.4 g/dL, moderate 8.0–10.9 g/dL, and severe 
<8.0 g/dL (38).

2.2.1.7 Statistical analysis
Our target sample size was 370 and was based on estimating an 

underweight prevalence of 32% with a 5% margin of error and a 95% 
confidence interval (based on Count Me In data for children living in 
residential care facilities in Zambia.) Statistical significance between 
groups was set at a p-value of <0.05. ANOVA was used to compare 
differences between the three special healthcare needs groups for 
continuous variables. Chi-squared tests were used to compare 
differences for categorical variables between children with no reported 
healthcare needs and children with healthcare needs other than 
cerebral palsy. We conducted multiple linear regression to identify 
associations between how long a child had received residential care 
prior to growth measurements (months of care) and anthropometric 
z-scores. Months of residential care was dichotomized into two 
categories: <24 months and ≥24 months. The regression models were 
adjusted for special healthcare needs groups (no special healthcare 
needs, other special healthcare needs, cerebral palsy), age at assessment 
groups (<24 months, 24–59 months, and ≥60 months), and sex.

2.2.2 Qualitative data collection
We conducted semi-structured interviews with administrators 

(n = 8), social workers (n = 6) and a teacher (n = 1) at 15 residential care 
facilities to explore opinions on the causes of undernutrition among 
children living in residential care, care practices at residential care 
facilities, and gaps and opportunities for improving nutrition and 
feeding policies and programs for children living in residential care. 
Interviews were conducted in person at the facilities following a 
structured interview guide. Interview notes were captured in a 
notebook during the interview and entered into a spreadsheet 
immediately following the interview. Notes were entered into 
Microsoft Excel, with all responses organized by respondent and by 
question. Excel sheets were then created for each question and 
documented all responses to that question. One study team member 
read through responses for each question twice, identified preliminary 
themes, assigned each theme to a column within the Excel sheet, and 
sorted responses into the appropriate columns. Responses could 
be listed under more than one theme, and in those cases, we noted the 
portion of the response that aligned with the theme by using bold text. 
The same study team member then reviewed themes for completeness 
and accuracy and noted any questions or items for discussion. After 
the preliminary analysis, two members of the study team (one from 
SPOON and one from Access to Health Zambia) reviewed coding for 
all interviews, reconciled disagreements, and finalized coding and 
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themes. Proportions were generated based on the number of responses 
listed under each theme.

3 Results

A total of 397 children living in residential care facilities (53.4% 
boys) were included in the study (Table  1). The average age of 
children was 54.0 ± 38.1 months old, ranging from 0.4 to 120 months 
old, with 55.4% of children younger than 5 years of age. Most of the 
children did not have a reported special healthcare need (89.7%). Of 
the special healthcare needs specified, cerebral palsy was most 
common (3.5% of all children) followed by HIV/AIDS (2.2%) and 

cognitive impairment (1.3%), and 5.7% of the children had “other” 
types of special healthcare needs reported (Table  1). Of the 41 
children with special health needs, 60.9% had one condition reported 
and 31.7% children had more than one condition reported.

Overall, underweight, stunting, wasting (using weight-for-
length/height), and anemia were found in 22.4, 28.0, 7.1 and 54.7% 
of children, respectively (Table 2). Only one child was identified with 
wasting based on MUAC. There were statistically significant 
differences for the prevalence of underweight (p < 0.001) and stunting 
(p < 0.01) between the three special healthcare needs groups, with 
children with cerebral palsy having the highest prevalence rates  
(69.2 and 71.4%, respectively) (Table 2). Children with no reported 
special healthcare needs had a significantly higher (p < 0.001) mean 
weight-for-age z-score (−0.83 ± 1.37) and length/height-for-age 
z-score (−1.02 ± 1.49) compared to children with cerebral palsy 
(weight-for-age z-score = −2.72 ± 1.29 and length/height-for-age 
z-score = −2.54 ± 1.93) and children with other healthcare needs 
(weight-for-age z-score = −1.52 ± 1.25 and length/height-for-age 
z-score = −2.21 ± 1.43). There were no differences between the three 
groups in weight-for-length/height z-scores or prevalence of wasting 
using weight-for-length/height. While hemoglobin concentration did 
not differ significantly between the three groups, the presence of 
anemia was significantly lower (p < 0.05) in children without special 
healthcare needs (52.0%) compared to children with cerebral palsy 
(60.0%) and children with other special healthcare needs (65.0%).

There were no significant differences between boys and girls in 
the prevalence of underweight, stunting, wasting (using weight-for-
length/height), or anemia (Table  3). Underweight and stunting 
significantly differed by age at assessment (p < 0.001). Underweight 
was most prevalent in children younger than 6 months old (50.0%) 
while stunting was most prevalent in children 12–23 months old 
(63.4%). The presence of anemia was high in all age groups but with 
no statistically significant differences between groups (Table  3). 
Underweight (p < 0.05) and stunting (p < 0.001) were more prevalent 
among children who were living at residential care facilities for less 
than 24 months. There were no significant differences in the 
prevalence of undernutrition by age at admission (Table 4).

Length/height-for-age z-score, modeled as a continuous variable, 
was significantly associated with duration of residential care, with 
months of care ≥24 months associated with a + 0.684 (p < 0.05) increase 
in length/height-for-age z-score compared to months of care 
<24 months (Table 4). There were no associations between duration of 
residential care and weight-for-age and weight-for-length/height 
z-scores. A cerebral palsy diagnosis had statistically significant, 
negative associations with weight-for-age z-scores (β = −0.275, p < 0.01) 
and length/height-for-age z-scores (β = −1.652, p < 0.01) (Table 4).

Mealtime screening identified a risk for feeding difficulties in 
30.8% of the children. The use of age-appropriate feeding tools, food 
textures, and level of assistance; and appropriate mealtime duration 
were reported for the majority of children (96.1, 86.4, 89.2, and 84.7%, 
respectively) (Table 5). Frequent coughing and choking were reported 
for 2.3% of children. The use of age-inappropriate textures and frequent 
coughing and choking was most common in children with cerebral 
palsy compared to children with other special healthcare needs and 
children without special healthcare needs. More children with special 
heath care needs (other than cerebral palsy) were at risk for feeding 
difficulties (41.4%) compared to those without special healthcare needs 
(26.0%) but the difference was statistically non-significant.

TABLE 1 Characteristics of children living in residential care facilities1.

n  =  397

Sex

Female 185 (46.6%)

Male 212 (53.4%)

Age at assessment

Mean age ± standard deviation (months) 54.0 ± 38.1

Age range (months) 0.4–119.9

Age at assessment groups

<6 months 48 (12.1%)

6–11 months 34 (8.6%)

12–23 months 42 (10.5%)

24–59 months 96 (24.2%)

60–120 months 177 (44.6%)

Special healthcare needs present?

Yes 41 (10.3%)

No 356 (89.7%)

Special healthcare needs2

Cerebral palsy 14 (3.5%)

HIV/AIDS 9 (2.2%)

Cognitive impairment 5 (1.3%)

Low birth weight 2 (0.5%)

Seizure disorder/epilepsy 2 (0.5%)

Visual impairment 2 (0.5%)

Prematurity 2 (0.5%)

Autism spectrum disorder 1 (0.3%)

Down syndrome 1 (0.3%)

Other 23 (5.7%)

Number of special healthcare needs per child3

One 25 (61.0%)

Two 13 (31.7%)

Three or more 3 (7.3%)

1Results presented are n (%), unless otherwise specified. 2Special healthcare needs are self-
reported and not diagnosed by a medical doctor. The percentages shown are out of n = 397 
for each special healthcare need. 3The percentages shown are out of n = 41 for number of 
special healthcare needs per child.
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Bottle feeding for infants <12 months old and spoon feeding for 
children ≥12 months old were observed at 12 and 19 residential care 
facilities, respectively, with 10 facilities receiving both types of 
observations (Figure 1). When bottle feeding, all or most caregivers 
supported infants’ heads and followed infants’ hunger cues to stop 
feeding at more than half of the facilities (7/12). All or most infant 
bottle nipples were intact at less than half of the facilities (5/12). At a 
third of the facilities (4/12), all or most caregivers interacted with 
infants during bottle feeding or offered burp breaks (Figure 1A). At 
most facilities (14/19), all or most children ≥12 months old sat 
together for mealtime and all or most caregivers sat with them at 

eye-level. At more than half of the facilities (12/19), all or most 
children used appropriate size spoons and all or most caregivers 
followed children’s cues for feeding. Caregivers were observed 
interacting with children during mealtime at half of the facilities 
(9/19) (Figure 1B).

The residential care facilities interviewed housed an average of 46 
children (range: 10–154). While all facilities cared for children 5 years 
and older, eight also accommodated children under 5 years old and 
five of these included infants under 12 months. All 15 facilities 
provided residential care services, with half (8/15) additionally serving 
children from the community. The facilities offered various services, 

TABLE 2 Undernutrition indicators for children living in residential care facilities.1

All groups
n  =  397

No special 
healthcare needs

n  =  356

Cerebral palsy
n  =  14

All other 
 healthcare needs2

n  =  27

Age at assessment (months) 54.0 ± 38.1 53.9 ± 38.3 72.7 ± 32.2 44.3 ± 35.3

Sex (female) 189 (47.1%) 165 (46.4%) 8 (57.1%) 12 (44.4%)

Weight-for-age z-score*** n = 393

−0.94 ± 1.40

n = 356

−0.83 ± 1.37

n = 13

−2.72 ± 1.29

n = 24

−1.52 ± 1.25

Prevalence of underweight3,*** n = 393 n = 356 n = 13 n = 24

Total 88 (22.4%) 71 (19.9%) 9 (69.2%) 32 (42.9%)

Severe 26 (6.6%) 19 (5.3%) 5 (38.5%) 2 (8.3%)

Moderate 62 (15.8%) 52 (14.6%) 4 (30.8%) 6 (25.0%)

Length/height-for-age z-score*** n = 378

−1.11 ± 1.53

n = 351

−1.02 ± 1.49

n = 7

−2.54 ± 1.93

n = 20

−2.21 ± 1.43

Prevalence of stunting3,** n = 378 n = 351 n = 7 n = 20

Total 105 (28.0%) 90 (25.6%) 5 (71.4%) 10 (50.0%)

Severe 35 (9.3%) 29 (8.3%) 1 (14.3%) 5 (25.0%)

Moderate 70 (18.5%) 61 (17.4%) 4 (57.1%) 5 (25.0%)

Weight-for-length/height z-score (WL/HZ) n = 211

−0.16 ± 1.35

n = 195

−0.14 ± 1.38

n = 3

−1.03 ± 0.39

n = 13

−0.37 ± 0.77

Prevalence of wasting based on WL/HZ3 n = 211 n = 195 n = 3 n = 13

Total 15 (7.1%) 15 (7.1%) 0 0

Severe 4 (1.9%) 4 (2.1%) 0 0

Moderate 11 (5.2%) 11 (5.6%) 0 0

Prevalence of wasting based on MUAC3 n = 220 n = 220 n = 0 n = 0

Total 1 (0.45%) 1 (0.45%) 0 0

Severe 0 0 0 0

Moderate 1 (0.45%) 1 (0.45%) 0 0

Hemoglobin (g/dL) n = 180

10.7 ± 1.7

n = 144

10.8 ± 1.5

n = 10

10.9 ± 1.9

n = 26

10.1 ± 2.3

Prevalence of anemia4,* n = 128 n = 98 n = 10 n = 20

Total 70 (54.7%) 51 (52%) 6 (60.0%) 13 (65.0%)

Severe 3 (2.3%) 1 (1.0%) 0 2 (10.0%)

Moderate 32 (25.0%) 22 (22.5%) 4 (40.0%) 6 (30.0%)

Mild 35 (27.3%) 28 (28.6%) 2 (20.0%) 5 (25.0%)

1Continuous variables are presented as mean ± standard deviation. Differences between groups analyzed using Chi-squared test for categorical variables and one-way ANOVA for continuous 
variables. *p < 0.05; **p < 0.01; ***p < 0.001. 2All other healthcare needs include autism spectrum disorder, cognitive impairment, down syndrome, premature birth, low birth weight, HIV/
AIDS, visual impairment, seizure disorder/epilepsy, and other. 3Classification of underweight, stunting, and wasting was based on z-score thresholds: normal (≥ − 2), moderate (< −2 and 
≥−3), and (severe < −3). 4Anemia was measured by blood hemoglobin concentration and its severity categorized using cut-offs by age group: 6–23 months: mild 9.5–10.4 g/dL, moderate 
7.0–9.49 g/dL, and severe < 7.0 g/dL; 24–59 months: mild 10.0–10.9 g/dL, moderate 7.0–9.9 g/dL, and severe < 7.0 g/dL; and for 5–11 years: mild 11.0–11.4 g/dL, moderate 8.0–10.9 g/dL, and 
severe < 8.0 g/dL.
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with the most common being kitchen gardens (8/15), education 
(7/15), farming (6/15), healthcare (5/15), and reintegration (5/15). In 
interviews (Table 6), five residential care facilities noted challenges 
caring for children with special healthcare needs, and five reported 
that children at the facility had feeding difficulties. About half of the 
facilities (7/17) conducted regular growth monitoring; of these, half 
(4/7) took action based on results (diet modifications, increased 
monitoring, or referrals). Anemia testing was less common with only 
two facilities conducting regular screening, and six facilities screening 
when concerns arose. Among those that tested, just over half (5/8) 
acted on the results (supplementation, diet modifications, or referrals). 
All facilities served porridge and 10/15 reported enriching porridge 
with foods such as eggs, milk, sugar, or groundnuts. Facilities offered 
meat, poultry, fish, or eggs ranging from once a week (4/15) to five 
times a week (3/15). The majority of facilities offered at least two 
different types of fruits (11/15) and vegetables (11/15). Half of the 
facilities (8/15) reported that their staff received training on nutrition 
before or during employment. Facilities reported barriers related to 
food availability (4/15), cost (4/15), and knowledge in adequate 
nutrition and menu planning (4/15).

4 Discussion

We examined the nutritional status and risk for feeding difficulties 
among children living in 22 residential care facilities in Zambia and 
explored common feeding practices in residential care. We found a 
high prevalence of undernutrition in this population with the risks 
being generally higher for younger children and children with special 
healthcare needs; and that one in three children were at risk for 

feeding difficulties. We also found that a longer duration in residential 
care was associated with a higher mean length/height-for-age z-score. 
We observed suboptimal bottle-feeding practices for infants younger 
than 12 months old, including the use of altered bottle nipples and 
poor caregiver-infant interactions during feeding.

4.1 Nutritional status of children living in 
residential care

This study found a high prevalence of stunting (28.0%), 
underweight (22.4%), wasting using weight for length/height (7.1%), 
and anemia (54.7%) among children from birth to 10 years of age 
living in residential care. For children under 5 years of age, prevalence 
estimates were 41.5, 26.8, 7.1 and 55.1%, respectively, and were 
generally higher compared to the 2018 Zambia DHS levels for stunting 
(34.6%), underweight (11.8%), wasting (4.2%), and anemia (58.0%) 
(27), which only included children in home-based care (29). It is 
uncertain if the inclusion of children living in residential care in the 
DHS would have significantly increased the national undernutrition 
prevalence rates in Zambia.

We found that, overall, children younger than 24 months were 
more likely to be  undernourished, with stunting highest among 
children 12 to 23 months old at an elevated rate of 62.5% (p < 0.001). 
Our findings are in agreement with the age-disaggregated 2018 
Zambia DHS rates for stunting, showing the prevalence peaking at 
46% among children 18–23 months old (27). Our findings align with 
the global consensus on the importance of optimal nutrition and care 
during the first 1,000 days of life. Stunting results from chronic 
undernutrition, repeated infections, and inadequate psychosocial 

TABLE 3 Prevalence of underweight, stunting, wasting and anemia by age and sex for children living in residential care facilities.1

Underweight2 Stunting2 Wasting2,3 Anemia4

Sex

Female 43/184 (23.4%) 41/172 (23.8%) 8/97 (8.3%) 28/57 (49.1%)

Male 45/209 (21.5%) 64/206 (31.1%) 7/114 (6.1%) 42/71 (59.2%)

Age at assessment

<6 months 23/46 (50.0%)** 22/45 (48.9%)** 3/45 (6.7%) —

6–11 months 7/34 (20.6%) 8/34 (23.5%) 3/34 (8.8%)

12–23 months 11/41 (26.8%) 25/40 (62.5%) 1/40 (2.5%) 13/23 (56.5%)

18/31 (58.1%)

24–59 months 17/95 (17.9%) 33/93 (35.5%) 8/92 (8.7%) 23/44 (52.3%)

60–120 months 30/177 (16.9%) 17/166 (10.2%) –– 16/30 (53.3%)

Months of care

<24 months 36/98 (36.7%)* 51/91 (56.0%)* 5/77 (6.5%) 34/60 (56.7%)

≥24 months 5/39 (12.8%) 8/34 (23.5%) 1/17 (5.9%) 15/28 (53.6%)

Age at admission

<12 months 19/56 (33.9%) 28/55 (50.9%) 4/53 (7.6%) 12/27 (44.4%)

≥12 months 34/103 (33.0%) 42/91 (46.2%) 5/61 (8.2%) 45/79 (57.0%)

Differences between groups analyzed using Chi-squared test for categorical variables. *p < 0.01; **p < 0.001. 1Results presented as n/N (%). N for each indicator varies due to missing data. 
2Classification of underweight, stunting, and wasting was based on z-score thresholds: normal (≥ − 2), moderate (< −2 and ≥ −3), and (severe < −3). 3Wasting is based on weight for length/
height and is only available for children 0–59 months old. 4Anemia was measured by blood hemoglobin concentration and its severity categorized using cut-offs by age group: 6–23 months: 
mild 9.5–10.4 g/dL, moderate 7.0–9.49 g/dL, and severe < 7.0 g/dL; 24–59 months: mild 10.0–10.9 g/dL, moderate 7.0–9.9 g/dL, and severe < 7.0 g/dL; and for 5–11 years: mild 11.0–11.4 g/dL, 
moderate 8.0–10.9 g/dL, and severe < 8.0 g/dL.
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stimulation, among other environmental factors (51, 52). Stunting 
that occurs in early childhood, as seen in our study sample, has 
adverse functional consequences for the child, including frequent 
illnesses, poor cognition and learning capacity, and delayed 
development in other domains like language, sensory, and motor 
functions (53–55), with long-term economic and health risks 
(55, 56).

While literature shows that institutionalization of children is 
strongly linked to poor growth (4, 8, 57), recent data on 
undernutrition in residential care is scarce. Limited estimates from 
Africa align with our findings. A 2020 systematic review found 
varying rates of stunting (9–72%), wasting (0–27%), underweight 
(7–79%), and anemia (3–90%), with younger children faring worse 
(57). Four African studies (Ethiopia, Kenya, Malawi) from 1991 to 
2014 were included in the review. A 2021 survey in Ghana 
reported 40% stunting, 22% underweight, and 15% wasting among 
children under 5 living in residential care (58). In Zambia, a 2020 
study of 450 children living in residential care noted all children 
were below the WHO median for weight for age, with weight loss 
due to poor nutrition. The study did not include the prevalence of 
stunting, wasting, underweight, or anemia (59).

We found that children with cerebral palsy living in residential care 
were overall 3 times more likely to be stunted, 3.5 times more likely to 
be underweight, and 10 times more likely to be severely underweight 
compared to children without reported special healthcare needs. 
Undernutrition in children with cerebral palsy is highly prevalent in 
low- and middle-income countries (14–16, 60–66). Underweight was 
reported in 42%, and 65% of children with cerebral palsy in Uganda 
(66) and Ghana (65), respectively. A meta-analysis found that overall, 
72–98% of children with cerebral palsy from Bangladesh, Indonesia, 
Nepal, and Ghana had at least one form of undernutrition (16). 
However, none of these studies were performed in residential care 

settings. Dangerous feeding practices like force feeding, inappropriate 
food textures, and unsafe child positioning during feeding, are 
common for children with disabilities in institutional settings (8, 13, 
67). The high burden of undernutrition among children with cerebral 
palsy in this sample was likely due to several interlinked factors, some 
of which might be a direct result of their oral-motor impairments 
affecting chewing and swallowing and increased energy requirements, 
while others might be  related to poor feeding, nutrition, and care 
practices, which can be  difficult for caregivers, particularly in the 
absence of adequate training and resources (68).

Existing literature underscores the detrimental effects of 
prolonged residential care on children’s growth, health, and overall 
well-being (4, 7, 8). A 2020 meta-analysis highlighted that extended 
institutionalization is correlated with more pronounced growth delays 
(4). However, our cross-sectional analysis revealed a contrasting 
finding: a longer stay in residential care was associated with a higher 
length/height-for-age z-score after adjusting for special healthcare 
needs, age, and sex. This association was not observed for weight-
for-age or weight-for-length/height z-scores. The inability to separate 
the duration of residential care from various child-level and residential 
care factors that could influence growth complicates the analysis (4). 
Additionally, it is likely that the children in our study experienced 
significant undernutrition before entering residential care, often 
stemming from the food-insecure environments they came from (17, 
26). However, this conclusion could not be confirmed within the scope 
of our study. Moreover, it is important to note that the prevalence of 
stunting remained elevated for children with longer duration of care.

We did not investigate the risk factors for poor growth and anemia 
status in our sample and the timing of their exposure, whether before 
admission to residential care or while living in residential care. Our 
qualitative findings indicated that several residential care facilities had 
sub-optimal dietary practices, such as serving tea, which increases the 

TABLE 4 Multiple linear regression analysis of anthropometric z-scores in children living in residential care facilities1.

Weight-for-age z-scores
n  =  137

Length/height-for-age z-
scores
n  =  125

Weight-for-length/height 
z-scores2

n  =  94

ß-coefficient SE p-value ß-coefficient SE p-value ß-coefficient SE p-value

Months of care

<24 months ref ref ref

≥24 months 0.354 0.254 0.166 0.684 0.296 0.022 −0.074 0.395 0.853

Special healthcare needs

No special healthcare needs ref ref ref

Cerebral palsy −2.275 0.381 0.001 −1.652 0.545 0.003 −1.206 0.899 0.183

All other healthcare needs −0.583 0.281 0.040 −0.794 0.328 0.017 −0.201 0.414 0.629

Age at assessment

<24 months ref ref ref

24–59 months 0.400 0.250 0.112 −0.026 0.277 0.924 0.326 0.292 0.267

≥60 months 0.796 0.297 0.008 0.909 0.339 0.008 -- -- --

Sex

Female ref ref ref

Male −0.147 0.202 0.469 −0.355 0.229 0.124 0.083 0.277 0.765

1ß-coefficients for multiple regression for duration of care in months at residential care. Bold emphasis refers to variables with significant p-value. Ref, Reference value for each categorical 
variable identified in the table. 2Weight-for-length/height only includes children 0–59 months of age.
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risk for iron deficiency anemia (69, 70); and infrequently providing 
iron- and protein-rich foods, potentially leading to undernutrition. 
Similar sub-optimal practices were observed in a 2016 qualitative 
study of residential care facilities for adolescent girls in Uganda, where 
children’s right to food was not met in three out of five facilities, with 
many receiving only one meal per day (71). Many facilities in our 
study also struggled to offer diverse and adequate diets and lacked 
proper monitoring of children’s nutritional status. While our findings 
shed light on potential risk factors, further robust research is needed 
to explore causal pathways and solutions to undernutrition among 
children living in residential care in Zambia.

4.2 Feeding difficulties and feeding 
practices

Feeding difficulties refer to a wide range of delays or problems 
with eating or drinking, such as developing new feeding skills, 
maintaining a safe position for mealtime, chewing food, and safely 
swallowing (45). They are most common in children with 
developmental disabilities, with a global prevalence of 30–80%, but 
also exist in 25–45% of children without disabilities (72, 73). Lengthy 
meals, inability to graduate to advanced food textures, delay in self-
feeding, prolonged use of infant bottles, and frequent coughing or 
choking are common indicators that a child might be  at risk for 
feeding difficulties (45). In this cohort, all children with cerebral palsy 

were automatically classified as at risk for feeding difficulties due to 
the strong link between cerebral palsy and impaired feeding skills (13). 
We found that 41.4% of children with other special healthcare needs 
and 26.0% of children without special healthcare needs were at risk for 
feeding difficulties, which are comparable to the global pediatric 
prevalence estimates (73).

Feeding data on children living in residential care are rare. A 
recent retrospective analysis of programmatic data of 3,335 children 
birth to 18 years old in institutional care in six countries found that 
5.9% of children without disabilities versus 29.7% of children with 
disabilities had a feeding difficulty (67). The higher prevalence in our 
study could be partially due to differences in how feeding difficulties 
were defined and identified. When interpreting findings related to 
feeding difficulties, it is important to bear in mind that feeding is a 
co-occupation involving the feeder (i.e., the caregiver) and the child. 
As a result, it can be difficult to separate the two when evaluating risk 
based on a screening. For example, delayed introduction of advanced 
food textures could indicate a poor practice by the feeder or a response 
to an actual chewing difficulty experienced by the child. Additionally, 
the mealtime screening used in this study only identified risk and did 
not diagnose feeding difficulties; therefore, it is likely that we identified 
some children who were at risk but not with actual feeding difficulties. 
Any suspected feeding difficulty should be  investigated further 
through mealtime observations.

Feeding practices are important determinants of children’s 
nutrition, development, and health outcomes (74). Optimal feeding 

TABLE 5 Screening for feeding difficulties among children living in residential care facilities.1

All groups
(n  =  308)2

No special 
healthcare needs

(n  =  265)3

Cerebral palsy
(n  =  14)

All other 
healthcare 

needs4

(n  =  29)

Age-appropriate feeding tool

Yes 296 (96.1%) 254 (95.8%) 14 (100%) 28 (96.6%)

No 12 (3.9%) 11 (4.1%) 0 1 (3.4%)

Age-appropriate texture

Yes 266 (86.4%) 237 (89.4%) 5 (35.7%) 24 (82.8%)

No 42 (13.6%) 28 (10.6%) 9 (64.3%) 5 (17.2%)

Age-appropriate level of assistance during mealtime5

Yes 239 (89.2%) 212 (94.2%) -- 25 (86.2%)

No 29 (10.8%) 13 (5.8%) -- 4 (13.8%)

Appropriate mealtime duration5

Yes 227 (84.7%) 199 (88.4%) -- 22 (75.9%)

No 41 (15.3%) 26 (11.6%) -- 7 (24.1%)

Frequently coughing and choking

Yes 7 (2.3%) 1 (0.4%) 6 (42.9%) 0

No 301 (97.7%) 264 (99.6%) 8 (57.1%) 29 (100%)

At risk for feeding difficulties

Yes 95 (30.8%) 69 (26.0%) 14 (100%)6 12 (41.4%)

No 213 (69.2%) 196 (74.0%) 0 17 (58.6%)

1Differences between the No Special Healthcare Needs group and All Other Healthcare Needs group analyzed using Chi-square test for categorical variables. Cerebral Palsy group not included 
in analyses. 2N = 268 for level of assistance and mealtime duration due to missing data for 40 children. 3N = 225 for level of assistance and mealtime duration due to missing data for 40 children. 
4All other healthcare needs include autism spectrum disorder, cognitive impairment, Down syndrome, visual impairment, seizures, and other. 5Questions skipped for children with cerebral 
palsy. 6Children with cerebral palsy are automatically considered to be at risk for feeding difficulties.
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practices are responsive and support safety, skill-building, and social 
interactions (75). While some positive feeding practices were 
observed, none of the residential care facilities entirely followed best 
practices for bottle or spoon feeding. This was especially true for 
facilities that served infants, with altered bottle nipples observed at 
more than half of the facilities. Enlarging the hole in the tip of the 
bottle nipple is a common practice in institutions used to speed up 
feeding or feed pureed food from a bottle; and is a choking and 
contamination hazard (8). Additionally, consistent caregiver-infant 
interactions during feeding were only observed at a third of the 
facilities. By their nature, institutional settings do not allow for close 
caregiver-infant interactions. Feeding offers daily opportunities for 
caregivers to provide stimulation to infants through interactions, 
minimizing some of the adverse effects that institutionalization has on 
infants (76, 77). Other common practices included not following the 
infant’s cues for hunger and fullness when bottle feeding; and 
inappropriate pacing when spoon feeding. Similar practices have been 
noted by the very few studies that examined feeding practices in 
institutions (6, 8, 67).

4.3 Limitations

The study had several limitations. First, because this was a 
secondary analysis on programmatic data and not originally intended 
to study the nutritional status of children living in residential care, 
we  could not establish the determinants of undernutrition in this 

population. Undernutrition among children living in residential care 
can stem from various factors beyond just the quality of care provided 
by the facility. We acknowledge the unavailability of data on children 
prior to their admission to residential care, which restricts our ability 
to fully evaluate the impact of institutionalization on their nutritional 
status. This also limits our understanding of how residential care 
compares to the home environments the children came from. The 
challenge lies in disentangling the duration of care from various child-
level and residential care factors that could potentially influence 
growth. Consequently, the finding regarding the positive association of 
duration of care with anthropometric z-scores should be interpreted 
cautiously. Second, the analysis was conducted on a purposive sample 
from residential care facilities located only in Lusaka, Central, 
Copperbelt, and Southern provinces, limiting the generalizability of the 
results to the larger population of children living in residential care in 
Zambia. Third, age was estimated for 108 children based on 
developmental milestones achieved rather than more reliable methods 
like bone and dental evaluations (78). The interpretation of many of the 
study indicators relied on the child’s age and, therefore, should 
be  interpreted with caution. Fourth, special healthcare needs were 
reported by caregivers, leaving us unable to confirm diagnoses. It is 
possible that more children had special healthcare needs than 
indicated. Finally, errors in growth measurements and their 
interpretations for children with cerebral palsy could have occurred. 
Length or height are challenging to measure for children with cerebral 
palsy, particularly children with contractures (79, 80). While we took 
measures to minimize inaccurate length and height data by not 

FIGURE 1

Feeding practices at residential care facilities. Twelve facilities answered questions around bottle feeding practices for children <12  months old (A) and 
19 facilities answered questions around spoon feeding practices for children ≥12  months old (B). None, few/half, and most/all refer to caregivers with 
three exceptions: the three categories refer to bottle nipples in “Bottle nipples are intact” and to children in “Children sit together” and “Children fed 
with small spoons.”
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TABLE 6 Reported services, practices, and gaps at participating residential care facilities.

Theme n/N Comments

Clinical care practices

Growth monitoring Monthly 6/15 Only 4 facilities reported taking action based on growth results, including 

making referrals or modifying the child’s diet.Every 6 months 1/15

Infrequently or when 

concerned

4/15

None or unsure 4/15

Anemia testing Monthly 1/15 Only 5 facilities reported taking action based on anemia results, including 

making referrals, giving iron supplements, or modifying the child’s diet.Every 6 months 1/15

Infrequently or when 

concerned

6/15

None 7/15

Nutrition supplementation (e.g., vitamin A, 

vitamin C, multivitamin, supplementary 

foods)

Any supplement 7/15 2/15 facilities reported that supplements were provided when needed while 

others did not specify.Multivitamin 4/15

Vitamin A 4/15

Vitamin D 2/15

Vitamin C 1/15

Iron 2/15

Deworming 2/15

None 8/15

Nutrition and feeding practices

Prolonged use of infant bottles (>18 months 

old)

Yes 2/6 Bottle feeding was not a practice at the 9 facilities that served older children.

No 4/6

Timely introduction of complementary foods 6–9 months of age 7/15 6 facilities reported not having infants below the age of 12 months; 2 facilities 

reported introducing complementary feeding at 2 years of age.

Introduction of cow’s milk <12 months old 2/15 7/15 facilities reported not using cow’s milk or not having a standard age for 

introduction.1–3 years old 3/15

>3 years old 3/15

Tea consumption 2–3 times/week 2/15 Tea was commonly offered in the morning with breakfast.

Once/day 9/15

Twice/day 3/15

3 or more times/day 1/15

Fruit and/or vegetable included in diet Vitamin A-rich 8/15 11 facilities reported including at least two types of fruits and two types of 

vegetables.Vitamin C-rich 15/15

Animal protein included in diet 1–2 times/week 6/15 Examples included meat, fish, chicken, and eggs.

3–4 times/week 4/15

≥5 times/week 5/15

Snacks included in diet Only processed foods 6/15 Nutrient-dense snacks included fruits and nuts.

Nutrient-dense foods 6/15

None or not often 3/15

Staff training

Training received Any training 13/15 Training included pre-service and in-service training for staff.

Childcare 7/15

Social work 7/15

Nutrition 8/15

None 2/15

(Continued)
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conducting these measurements on children who are unable to stand 
independently and straighten their legs, errors could still have 
occurred. Also, children with cerebral palsy often grow differently than 
children without cerebral palsy; therefore, comparing their growth to 
the WHO growth standards may overestimate their prevalence of 
undernutrition (80). We had to rely on the WHO growth charts since 
cerebral palsy-specific growth charts appropriate for low- and middle-
income countries do not exist. Still, given the paucity of nutrition data 
on children with cerebral palsy living in residential care, it was 
important to include them in the analysis for descriptive purposes.

4.4 Implications for policy and programs

Zambia has set national goals to reduce childhood stunting and 
wasting. While the country has made progress toward these goals, 
with national stunting rates decreasing from 52.5% in 2002 to 34.6% 
in 2018, and wasting from 6.2 to 4.2% among children under 5 years 
old (81), and Zambia’s National Food and Nutrition Policy recognizes 
orphans and vulnerable children as a nutritionally vulnerable group 
(82), it appears likely that this progress has not reached children living 
in residential care. This study demonstrates high rates of 
undernutrition in children living in residential care, particularly 
young children and children with special healthcare needs, and 
therefore, validates the need to include these children in efforts to 
achieve Zambia’s nutrition goals.

Zambia also prioritizes family care and family reintegration in 
its care reform efforts, including training, policy development, and 
family support pilots (21). These efforts should consider the high risk 
for undernutrition and feeding difficulties among children living in 
residential care and have appropriate processes and services in place 
to support the child and parent/caregiver before, during, and after 
reintegration. For example, children should be screened for growth 
delays and nutritional deficiencies, and children with disabilities for 
feeding difficulties before, at the time of, and after reintegration; and 
services that support families should be  provided, including 
nutrition and feeding support, to ensure stable reintegration (5). As 
Zambia transitions away from a residential care system, it is 
important to ensure that children’s nutritional and care needs are 
met to prepare children and families for a successful reintegration to 
family care (5). This can be  achieved by improving training for 

residential care staff in child development, nutrition, feeding, 
and disability.

The Improving Feeding and Nutrition Program that generated 
data for this study is one example of a program aimed to improve 
nutrition and feeding practices for children living in residential care 
and children with disabilities in Zambia. Access to Health Zambia 
and SPOON have trained master trainers from the Ministry of 
Community Development and Social Services and the Ministry of 
Health, who in turn trained key residential facility staff and 
caregivers in nutrition and feeding best practices; supported the use 
of Count Me In at residential and community sites; and advocated 
for inclusive nutrition policies, programs, and investments that 
respond to the needs of children living in residential care, children 
at risk of family separation, and children with disabilities. Our 
program experience has demonstrated the feasibility of training and 
mentoring to improve nutrition and feeding practices in family 
strengthening and residential care settings; the importance of a 
digital tool to facilitate nutrition care delivery while generating data; 
and the critical role of data to support government stakeholders in 
filling gaps in nutrition policies and services (83).

4.5 Further research and recommendations

Our main recommendations from this study are:

 • Increase the availability of nutrition and feeding data on children 
living in residential care through additional research studies, the 
inclusion of children living in residential care in Zambia’s routine 
nutrition surveillance (with data disaggregated by type of care and 
disability status), or the use of existing tools like the UNICEF’s 
Protocol for Data Collection in Residential Care (84). 
We recommend data collection on stunting, wasting, underweight, 
anemia, feeding difficulties, and facility-level feeding practices, to 
improve comparability and to identify trends over time.

 • Prioritize children living in residential care and children at risk 
of separation from their family as high-risk groups for 
undernutrition in nutrition policies and strategies; and assess and 
improve their access to appropriate nutrition and feeding 
services, including for young children and children 
with disabilities.

TABLE 6 (Continued)

Theme n/N Comments

Gaps, challenges, and needs

Risk factors for poor growth and health among 

children

Poor diet, feeding, and care 

practices

10/15 8/15 facilities reported limited diet diversity and availability in communities 

served.

Illnesses or poor hygiene 6/15

Loss of parental care 2/15

Barriers to providing a healthy diet at the 

facility

Insufficient resources 5/15 One facility reported that consistent funding was the reason they did not 

have challenges.High cost 4/15

Food availability 4/15

Poor nutrition knowledge 3/15

None 2/15

Nutrition and feeding needs of the facility Knowledge and information 5/15 One facility reported that the increasing number of children were a challenge.
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 • Ensure nutrition and feeding practices are represented in the 
implementation of Zambia’s child care reform strategy. This should 
include: supporting families at risk of separation or in the 
reintegration process to meet children’s nutrition and feeding needs; 
strengthening skills of service providers in alternative care and 
nutrition to support families and meet the nutrition needs of 
children living in residential care, including children with 
disabilities; increasing awareness of the potential adverse effects of 
institutionalization on children’s growth and development; and, 
given the established risks associated with institutionalization, 
accelerating efforts to support family care for all children in Zambia.

5 Conclusion

This study identified high rates of undernutrition and risk of 
feeding difficulties among children birth to 10 years old living in 
residential care in Zambia. Among this population, children under 
2 years old and children with special healthcare needs, particularly 
children with cerebral palsy, were at an increased risk. Despite its 
limitations, the study contributed to filling a gap in nutrition data in 
Zambia, and demonstrated that existing national estimates of 
undernutrition do not necessarily capture the needs of children living 
in residential care. The study also demonstrated the need to include 
children living outside of family care in routine data collection efforts 
to “count all children” and more accurately assess progress toward 
SDG Target 2.2. Our findings can be used to recommend increased 
attention to this population of children in the context of Zambia’s 
nutrition and care reform agendas and to support program decisions 
and key stakeholders in their efforts to improve child nutrition and 
care reform systems to fulfill children’s rights to health and family care.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by University of 
Zambia’s Humanities and Social Science Research Ethics Committee 
(Lusaka, Zambia), the Institutional Review Boards at St. Catherine’s 
University (St. Paul, Minnesota, USA), and the Colorado Multiple 
Institutional Review Board at the University of Colorado (Aurora, 
Colorado, USA). The studies were conducted in accordance with the 
local legislation and institutional requirements. Written informed 
consent for participation was not required from the participants or the 
participants’ legal guardians/next of kin in accordance with the 
national legislation and institutional requirements.

Author contributions

ZM: Conceptualization, Methodology, Supervision, Validation, 
Writing – original draft, Writing – review & editing. MN: Data 
curation, Methodology, Project administration, Validation, Writing 
– review & editing. JML: Formal Analysis, Validation, Writing – 
original draft, Writing – review & editing. CM: Conceptualization, 
Formal analysis, Methodology, Validation, Writing – original draft, 
Writing – review & editing. EL: Formal analysis, Validation, Writing 
– review & editing. WM: Data curation, Validation, Writing – review 
& editing. DT: Formal analysis, Methodology, Supervision, Validation, 
Writing – original draft, Writing – review & editing.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This work was 
supported by a grant from the GHR Foundation.

Acknowledgments

We acknowledge and are grateful for the contributions of the 
SPOON team, especially Jon Baldivieso and Kate Miller for developing 
Count Me In and Lauren Hughey for supporting project management; 
the Feeding and Nutrition Project Master Trainers, Lwiindi Kabondo, 
Claire Mwila, and Clement Chibuta for supporting data collection; the 
project Technical Advisory Group for their expert advice and 
guidance; Dana Johnson for manuscript review; Jaleh Kermani for 
supporting qualitative data analysis; the GHR Foundation; and the 
staff, caregivers, and children who participated in this research.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member 
of Frontiers, at the time of submission. This had no impact on the peer 
review process and the final decision.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
 1. Cappa C, Petrowski N, Deliege A, Khan MR. Monitoring the situation of children 

living in residential care: data gaps and innovations. Vulnerable Child Youth Stud. (2022) 
17:110–8. doi: 10.1080/17450128.2021.1996669

 2. United Nations General Assembly Resolution 64/142, Guidelines for the Alternative 
Care of Children, A/RES/64/142, (2010). Available at: https://digitallibrary.un.org/
record/673583?ln=en (Accessed October 20, 2023).

https://doi.org/10.3389/fpubh.2024.1331907
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1080/17450128.2021.1996669
https://digitallibrary.un.org/record/673583?ln=en
https://digitallibrary.un.org/record/673583?ln=en


Makhoul et al. 10.3389/fpubh.2024.1331907

Frontiers in Public Health 14 frontiersin.org

 3. Berens AE, Nelson CA. The science of early adversity: is there a role for large 
institutions in the care of vulnerable children? Lancet. (2015) 386:388–98. Epub 
20150129. doi: 10.1016/s0140-6736(14)61131-4

 4. MH VIJ, Bakermans-Kranenburg MJ, Duschinsky R, Fox NA, Goldman PS, Gunnar 
MR, et al. Institutionalisation and deinstitutionalisation of children 1: a systematic and 
integrative review of evidence regarding effects on development. Lancet Psychiatry. 
(2020) 7:703–20. doi: 10.1016/S2215-0366(19)30399-2

 5. Goldman PS, Bakermans-Kranenburg MJ, Bradford B, Christopoulos A, Ken PLA, 
Cuthbert C, et al. Institutionalisation and deinstitutionalisation of children 2: policy and 
practice recommendations for global, national, and local actors. Lancet Child Adolesc 
Health. (2020) 4:606–33. doi: 10.1016/S2352-4642(20)30060-2

 6. Hearst MO, Himes JH, Foundation SJohnson DE, Kroupina M, Syzdykova A, et al. 
Growth, nutritional, and developmental status of young children living in orphanages 
in Kazakhstan. Infant Ment Health J. (2014) 35:94–101. doi: 10.1002/imhj.21430

 7. Johnson DE, Guthrie D, Smyke AT, Koga SF, Fox NA, Zeanah CH, et al. Growth 
and associations between auxology, caregiving environment, and cognition in socially 
deprived Romanian children randomized to foster vs ongoing institutional care. Arch 
Pediatr Adolesc Med. (2010) 164:507–16. doi: 10.1001/archpediatrics.2010.56

 8. Johnson DE, Gunnar MR IV. Growth failure in institutionalized children. Monogr 
Soc Res Child Dev. (2011) 76:92–126. doi: 10.1111/j.1540-5834.2011.00629.x

 9. Kroupina MG, Toemen L, Aidjanov MM, Georgieff M, Hearst MO, Himes JH, et al. 
Predictors of developmental status in young children living in institutional care in 
Kazakhstan. Matern Child Health J. (2015) 19:1408–16. doi: 10.1007/s10995-014-1647-0

 10. Rau Barriga S, Buchanan J, ĆerimoviĆ E, Sharma K. Children with disabilities: 
deprivation of liberty in the name of care and treatment. Human Rights Watch (2017). 
Available at: https://www.hrw.org/news/2017/03/07/children-disabilities-deprivation-
liberty-name-care-and-treatment (Accessed October 11, 2023).

 11. Hume-Nixon M, Kuper H. The association between malnutrition and childhood 
disability in low-and middle-income countries: systematic review and meta-analysis of 
observational studies. Trop Med Int Health. (2018) 23:1158–75. doi: 10.1111/tmi.13139

 12. United Nations Children’s Fund (UNICEF). UNICEF fact sheet: Children with 
disabilities. New York, NY: UNICEF (2022).

 13. Rabaey P. A review of feeding interventions for children with disabilities: 
implications for institutionalised settings. Int J Ther Rehabil. (2017) 24:174–9. doi: 
10.12968/ijtr.2017.24.4.174

 14. Da Silva D, da Cunha MSB, de Oliveira SA, dos Santos AA, Santos MP. 
Malnutrition and nutritional deficiencies in children with cerebral palsy: a systematic 
review and meta-analysis. Public Health. (2022) 205:192–201. doi: 10.1016/j.
puhe.2022.01.024

 15. Aggarwal S, Chadha R, Pathak R. Nutritional status and growth in children with 
cerebral palsy: a review. Int J Med Sci Public Health. (2015) 4:737–44. doi: 10.5455/
ijmsph.2015.15012015192

 16. Jahan I, Muhit M, Hardianto D, Laryea F, Amponsah SK, Chhetri AB, et al. 
Epidemiology of malnutrition among children with cerebral palsy in low-and middle-
income countries: findings from the global LMIC CP register. Nutrients. (2021) 13:3676. 
doi: 10.3390/nu13113676

 17. Ministry of Community Development and Social Services (MCDSS). Nationwide 
assessment report on child care facilities. Lusaka, Zambia: MCDSS (2017).

 18. Ministry of Community Development and Social Services (MCDSS). Alternative 
care case management information system. Lusaka, Zambia: MCDSS (2021).

 19. United Nations (UN) Convention on the Rights of the Child, A/RES/44/25, (1989). 
Available at: https://www.un.org/en/development/desa/population/migration/
generalassembly/docs/globalcompact/A_RES_44_25.pdf (Accessed October 20, 2023).

 20. United Nations (UN) Convention on the Rights of Persons with Disabilities, A/
RES/61/106, (2006). Available at: https://www.un.org/en/development/desa/population/
migration/generalassembly/docs/globalcompact/A_RES_61_106.pdf (Accessed October 
20, 2023)

 21. UNICEF Eastern and Southern African Regional Office (ESARO) and Changing 
the Way We Care (CTWWC). Care Reform in Zambia: A Virtual Study Tour. UNICEF 
ESARO (2021). Available at: https://www.unicef.org/esa/media/11001/file/Care-
Reform-Zambia-2021.pdf (Accessed October 20, 2023).

 22. Ministry of Community Development and Social Services (MCDSS). The 
minimum standards of Care for Child Care Facilities. Lusaka, Zambia: MCDSS (2014).

 23. Ministry of Youth, Sports and Child Development. The 2015 National Child Policy. 
Towards a society where children survive, thrive and realize their full potential. Lusaka, 
Zambia: MYSCD (2015).

 24. Ministry of Community Development and Social Services (MCDSS). Alternative 
care and reintegration guidelines. Lusaka, Zambia: MCDSS (2017).

 25. Ministry of Community Development and Social Services (MCDSS). National 
Framework for the Care of Children in need of care. Lusaka, Zambia: MCDSS (2019).

 26. Januario K, Hembling J, Rytter Kline A, Roby J. Factors related to the placement 
into and reintegration of Children from Catholic-affiliated residential care facilities in 
Zambia. Baltimore, MD: Catholic Relief Services (2016).

 27. Zambia Statistics Agency, Ministry of Health (MOH) Zambia, and ICF. Zambia 
demographic and health survey 2018. Lusaka, Zambia and Rockville, Maryland, USA: 
Zambia Statistics Agency, MOH, ICF (2019).

 28. The Demographic and Health Surveys (DHS) Program. Zambia: Standard DHS, 
2023. USAID (2023). Available at: https://dhsprogram.com/methodology/survey/
survey-display-610.cfm (Accessed October 30, 2023).

 29. Central Statistical Office. 2010 census of population and housing. Population 
summary report. Lusaka, Zambia: Government of Zambia (2012).

 30. United Nations Children’s Fund (UNICEF). Zambia (1999) Multiple Indicator 
cluster survey report. Report on the Monitoring of the End of Decade Goals 
UNICEF (1999). Available at: https://mics.unicef.org/surveys (Accessed October 
31, 2023).

 31. United Nations (UN). Leaving no one behind: Equality and non-discrimination 
at the heart of sustainable development. New York, NY: UN (2017).

 32. United Nations. Sustainable Development Goals. Goal 2: Zero Hunger (2015). 
Available at: https://www.un.org/sustainabledevelopment/hunger/ (Accessed January 
10, 2024)

 33. Declaration of Helsinki – Ethical Principles for Medical Research Involving 
Human Subjects, (2022). Available at: https://www.wma.net/policies-post/wma-
declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-
subjects/ (Accessed January 17, 2024).

 34. SPOON. Digital health app (2023). Available at: https://www.spoonfoundation.
org/what-we-do/digital-health-app/ (Accessed October 11, 2023)

 35. Cashin K, Oot L. Guide to anthropometry: A practical tool for program planners, 
managers, and implementers. Washington, DC: Food and Nutrition Technical Assistance 
III Project (FANTA)/FHI 360 (2018).

 36. World Health Organization (WHO). WHO child growth standards: Length/
height-for-age, weight-for-age, weight-for-length, weight-for-height and body mass 
index-for-age: Methods and development. Geneva, Switzerland: WHO (2006).

 37. HemoCue. The HemoCue Hb 201+ System: The Standard in Hemoglobin Point-
of-Care Testing (2023). Available at: https://www.hemocue.us/hb-201/ (Accessed 
October 25, 2023)

 38. World Health Organization (WHO). Guideline on Haemoglobin cutoffs to define 
Anaemia in individuals and populations. Geneva, Switzerland: WHO (2024).

 39. Bresnahan KA, Chileshe J, Arscott S, Nuss E, Surles R, Masi C, et al. The acute 
phase response affected traditional measures of micronutrient status in rural Zambian 
children during a randomized, controlled feeding trial. J Nutr. (2014) 144:972–8. doi: 
10.3945/jn.114.192245

 40. Bell KL, Benfer KA, Ware RS, Patrao TA, Garvey JJ, Arvedson JC, et al. 
Development and validation of a screening tool for feeding/swallowing difficulties and 
undernutrition in children with cerebral palsy. Dev Med Child Neurol. (2019) 
61:1175–81. Epub 2019/04/03. doi: 10.1111/dmcn.14220

 41. Dodrill P, Gosa MM. Pediatric dysphagia: physiology, assessment, and 
management. Ann Nutr Metab. (2015) 66:24–31. doi: 10.1159/000381372

 42. Jadcherla S. Dysphagia in the high-risk infant: potential factors and mechanisms. 
Am J Clin Nutr. (2016) 103:622s–8s. doi: 10.3945/ajcn.115.110106

 43. Thoyre SM, Pados BF, Park J, Estrem H, McComish C, Hodges EA. The pediatric 
eating assessment tool: factor structure and psychometric properties. J Pediatr 
Gastroenterol Nutr. (2018) 66:299–305. Epub 2017/09/28. doi: 10.1097/
mpg.0000000000001765

 44. Arvedson JC, Brodsky L, Lefton-Greif MA. Pediatric swallowing and feeding: 
Assessment and management. 3rd ed. San Diego, CA: Plural Publishing Inc. (2020).

 45. Arts-Rodas D, Benoit D. Feeding problems in infancy and early childhood: 
identification and management. Paediatr Child Health. (1998) 3:21–7. doi: 10.1093/
pch/3.1.21

 46. Vazir S, Engle P, Balakrishna N, Griffiths PL, Johnson SL, Creed-Kanashiro H, et al. 
Cluster-randomized trial on complementary and responsive feeding education to 
caregivers found improved dietary intake, growth and development among rural Indian 
toddlers. Matern Child Nutr. (2013) 9:99–117. Epub 2012/05/26. doi: 
10.1111/j.1740-8709.2012.00413.x

 47. Benjasuwantep B, Chaithirayanon S, Eiamudomkan M. Feeding problems in 
healthy young children: prevalence, related factors and feeding practices. Pediatr Rep. 
(2013) 5:38–42. Epub 2013/08/02. doi: 10.4081/pr.2013.e10

 48. Wuehler SE, Hess SY, Brown KH. Accelerating improvements in nutritional and 
health status of young children in the Sahel region of sub-Saharan Africa: review of 
international guidelines on infant and young child feeding and nutrition. Matern Child 
Nutr. (2011) 7 Suppl 1:6–34. doi: 10.1111/j.1740-8709.2010.00306.x

 49. World Health Organization (WHO) and the United Nations Children’s Fund 
(UNICEF). Recommendations for data collection, analysis and reporting on 
anthropometric indicators in children under 5 years old. Geneva, Switzerland: WHO/
UNICEF (2019).

 50. World Health Organization (WHO) & United Nations Children's Fund (UNICEF). 
WHO child growth standards and the identification of severe acute malnutrition in 
infants and children. Geneva, Switzerland: WHO/UNICEF (2009).

 51. Vaivada T, Akseer N, Akseer S, Somaskandan A, Stefopulos M, Bhutta ZA. 
Stunting in childhood: an overview of global burden, trends, determinants, and drivers 
of decline. Am J Clin Nutr. (2020) 112:777S–91S. doi: 10.1093/ajcn/nqaa159

 52. Raiten DJ, Bremer AA. Exploring the nutritional ecology of stunting: new 
approaches to an old problem. Nutrients. (2020) 12:371. doi: 10.3390/nu12020371

https://doi.org/10.3389/fpubh.2024.1331907
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/s0140-6736(14)61131-4
https://doi.org/10.1016/S2215-0366(19)30399-2
https://doi.org/10.1016/S2352-4642(20)30060-2
https://doi.org/10.1002/imhj.21430
https://doi.org/10.1001/archpediatrics.2010.56
https://doi.org/10.1111/j.1540-5834.2011.00629.x
https://doi.org/10.1007/s10995-014-1647-0
https://www.hrw.org/news/2017/03/07/children-disabilities-deprivation-liberty-name-care-and-treatment
https://www.hrw.org/news/2017/03/07/children-disabilities-deprivation-liberty-name-care-and-treatment
https://doi.org/10.1111/tmi.13139
https://doi.org/10.12968/ijtr.2017.24.4.174
https://doi.org/10.1016/j.puhe.2022.01.024
https://doi.org/10.1016/j.puhe.2022.01.024
https://doi.org/10.5455/ijmsph.2015.15012015192
https://doi.org/10.5455/ijmsph.2015.15012015192
https://doi.org/10.3390/nu13113676
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_44_25.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_44_25.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_61_106.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_61_106.pdf
https://www.unicef.org/esa/media/11001/file/Care-Reform-Zambia-2021.pdf
https://www.unicef.org/esa/media/11001/file/Care-Reform-Zambia-2021.pdf
https://dhsprogram.com/methodology/survey/survey-display-610.cfm
https://dhsprogram.com/methodology/survey/survey-display-610.cfm
https://mics.unicef.org/surveys
https://www.un.org/sustainabledevelopment/hunger/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.spoonfoundation.org/what-we-do/digital-health-app/
https://www.spoonfoundation.org/what-we-do/digital-health-app/
https://www.hemocue.us/hb-201/
https://doi.org/10.3945/jn.114.192245
https://doi.org/10.1111/dmcn.14220
https://doi.org/10.1159/000381372
https://doi.org/10.3945/ajcn.115.110106
https://doi.org/10.1097/mpg.0000000000001765
https://doi.org/10.1097/mpg.0000000000001765
https://doi.org/10.1093/pch/3.1.21
https://doi.org/10.1093/pch/3.1.21
https://doi.org/10.1111/j.1740-8709.2012.00413.x
https://doi.org/10.4081/pr.2013.e10
https://doi.org/10.1111/j.1740-8709.2010.00306.x
https://doi.org/10.1093/ajcn/nqaa159
https://doi.org/10.3390/nu12020371


Makhoul et al. 10.3389/fpubh.2024.1331907

Frontiers in Public Health 15 frontiersin.org

 53. Walker SP, Wachs TD, Gardner JM, Lozoff B, Wasserman GA, Pollitt E, et al. Child 
development: risk factors for adverse outcomes in developing countries. Lancet. (2007) 
369:145–57. doi: 10.1016/S0140-6736(07)60076-2

 54. Poh BK, Rojroonwasinkul N, Le Nyugen BK, Budiman B, Ng LO, Soonthorndhada 
K, et al. Relationship between anthropometric indicators and cognitive performance in 
southeast Asian school-aged children. Br J Nutr. (2013) 110 Suppl 3:S57–64. doi: 
10.1017/S0007114513002079

 55. De Sanctis V, Soliman A, Alaaraj N, Ahmed S, Alyafei F, Hamed N. Early and 
long-term consequences of nutritional stunting: from childhood to adulthood. Acta 
Biomed. (2021) 92:e2021168. doi: 10.23750/abm.v92i1.11346

 56. Dewey KG, Begum K. Long-term consequences of stunting in early life. Matern 
Child Nutr. (2011) 7 Suppl 3:5–18. doi: 10.1111/j.1740-8709.2011.00349.x

 57. DeLacey E, Tann C, Groce N, Kett M, Quiring M, Bergman E, et al. The nutritional 
status of children living within institutionalized care: a systematic review. PeerJ. (2020) 
8:e8484:e8484. doi: 10.7717/peerj.8484

 58. Ghana Department of Social Welfare and the United Nations Children’s Fund 
(UNICEF). Children living in residential Care in Ghana: Findings from a survey of 
wellbeing. New York, NY: UNICEF (2021).

 59. Kanyemob S, Shoshon T, Walder G. And Alliance for children everywhere (ACE). 
Case study on family-based care. ACE Zambia: Lusaka, Zambia (2020).

 60. Jahan I, Muhit M, Al Imam MH, Ghose R, Chhetri AB, Badawi N, et al. Nutritional 
status of children with cerebral palsy in Gorkha, Nepal: findings from the Nepal cerebral 
palsy register. Nutrients. (2021) 13:2537. doi: 10.3390/nu13082537

 61. Jahan I, Muhit M, Hardianto D, Karim T, Al Imam MH, Das MC, et al. Nutritional 
status of children with cerebral palsy in remote Sumba Island of Indonesia: a 
community-based key informants study. Disabil Rehabil. (2021) 43:1819–28. doi: 
10.1080/09638288.2019.1676833

 62. Karim T, Jahan I, Dossetor R, Giang NTH, Van Anh NT, Dung TQ, et al. 
Nutritional status of children with cerebral palsy—findings from prospective hospital-
based surveillance in Vietnam indicate a need for action. Nutrients. (2019) 11:2132. doi: 
10.3390/nu11092132

 63. Jahan I, Muhit M, Karim T, Smithers-Sheedy H, Novak I, Jones C, et al. What 
makes children with cerebral palsy vulnerable to malnutrition? Findings from the 
Bangladesh cerebral palsy register (BCPR). Disabil Rehabil. (2019) 41:2247–54. doi: 
10.1080/09638288.2018.1461260

 64. MdlM RB, Cieri ME, Rodriguez Marco MP, Schroeder AS, Cuestas E. Nutritional 
status of children with cerebral palsy attending rehabilitation centers. Dev Med Child 
Neurol. (2020) 62:1383–8. doi: 10.1111/dmcn.14667

 65. Polack S, Adams M, O'banion D, Baltussen M, Asante S, Kerac M, et al. Children 
with cerebral palsy in Ghana: malnutrition, feeding challenges, and caregiver quality of 
life. Dev Med Child Neurol. (2018) 60:914–21. doi: 10.1111/dmcn.13797

 66. Kakooza-Mwesige A, Tumwine JK, Eliasson AC, Namusoke HK, Forssberg H. 
Malnutrition is common in Ugandan children with cerebral palsy, particularly those 
over the age of five and those who had neonatal complications. Acta Paediatr. (2015) 
104:1259–68. doi: 10.1111/apa.13089

 67. DeLacey E, Allen E, Tann C, Groce N, Hilberg E, Quiring M, et al. Feeding 
practices of children within institution-based care: a retrospective analysis of 
surveillance data. Matern Child Nutr. (2022) 18:e13352:e13352. doi: 10.1111/mcn.13352

 68. Klein A, Uyehara M, Cunningham A, Olomi M, Cashin K, Kirk CM. Nutritional 
care for children with feeding difficulties and disabilities: a scoping review. PLOS Glob 
Public Health. (2023) 3:e0001130. doi: 10.1371/journal.pgph.0001130

 69. Kejo D, Petrucka PM, Martin H, Kimanya ME, Mosha TC. Prevalence and 
predictors of anemia among children under 5 years of age in Arusha District, Tanzania. 
Pediatr Health Med Ther. (2018) 9:9–15. doi: 10.2147/PHMT.S148515

 70. Rakesh P, George LS, Joy TM, George S, Renjini B, Beena K. Anemia among school 
children in Ernakulam district, Kerala, India. Indian J Hematol Blood Transfus. (2019) 
35:114–8. doi: 10.1007/s12288-018-1001-6

 71. Vogt LE, Rukooko B, Iversen PO, Eide WB. Human rights dimensions of food, 
health and care in children’s homes in Kampala, Uganda–a qualitative study. BMC Int 
Health Hum Rights. (2016) 16:1–15. doi: 10.1186/s12914-016-0086-y

 72. Arvedson JC, Brodsky L, Lefton-Greif MA. Pediatric swallowing and feeding: 
assessment and management: Plural publishing (2019).

 73. Lefton-Greif MA, Arvedson JC. Pediatric feeding and swallowing disorders: state 
of health, population trends, and application of the international classification of 
functioning, disability, and health. Semin Speech Lang. (2007) 28:161–5. doi: 10.1055/
s-2007-984722

 74. Perez-Escamilla R, Segura-Pérez S, Lott M. Feeding guidelines for infants and 
young toddlers: a responsive parenting approach. Nutr Today. (2017) 52:223–31. doi: 
10.1097/NT.0000000000000234

 75. World Health Organization (WHO), United Nations Children’s Fund (UNICEF), 
World Bank Group. Nurturing Care for Early Childhood Development: A framework 
for helping children survive and thrive to transform health and human potential. 
Geneva, Switzerland: WHO (2018).

 76. Smyke AT, Koga SF, Johnson DE, Fox NA, Marshall PJ, Nelson CA, et al. The 
caregiving context in institution-reared and family-reared infants and 
toddlers in Romania. J Child Psychol Psychiatry. (2007) 48:210–8. doi: 
10.1111/j.1469-7610.2006.01694.x

 77. Groark CJ, Muhamedrahimov RJ, Palmov OI, Nikiforova NV, McCall RB. 
Improvements in early care in Russian orphanages and their relationship to 
observed behaviors. Infant Ment Health J. (2005) 26:96–109. doi: 10.1002/
imhj.20041

 78. Demirjian A, Buschang PH, Tanguay R, Patterson DK. Interrelationships among 
measures of somatic, skeletal, dental, and sexual maturity. Am J Orthod. (1985) 88:433–8. 
doi: 10.1016/0002-9416(85)90070-3

 79. Hardy J, Kuter H, Campbell M, Canoy D. Reliability of anthropometric 
measurements in children with special needs. Arch Dis Child. (2018) 103:757–62. doi: 
10.1136/archdischild-2017-314243

 80. Mokhy MS, Jamaluddin R, Ismail AR, Siah WY, Sulaiman N, Adznam SNA, et al. 
Anthropometry measurements to determine nutritional status among cerebral palsy 
children: a scoping review. Malays J Med Health Sci. (2020) 63:1374–81. doi: 10.1111/
dmcn.14981

 81. Global Nutrition Report. Zambia: the burden of malnutrition at a glance. (2018). 
Available from: https://globalnutritionreport.org/resources/nutrition-profiles/africa/
eastern-africa/zambia/ (Accessed October 31, 2023).

 82. National Food and Nutrition Commission (NFNC). National Food and nutrition 
policy. Lusaka, Zambia: Government of Zambia (2020).

 83. Mwandileya WS. Supporting nutrition and feeding for children with disabilities 
and families in Zambia. Accelerating progress towards the 2030 SDGs – Reducing 
inequities in child health; June 6. Child Health Task Force: Virtual (2023).

 84. United Nations Children’s Fund (UNICEF). Data collection on children in 
residential care (2023). Available at: https://data.unicef.org/resources/data-collection-
protocol-on-children-in-residential-care/ (Accessed October 31, 2023)

https://doi.org/10.3389/fpubh.2024.1331907
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/S0140-6736(07)60076-2
https://doi.org/10.1017/S0007114513002079
https://doi.org/10.23750/abm.v92i1.11346
https://doi.org/10.1111/j.1740-8709.2011.00349.x
https://doi.org/10.7717/peerj.8484
https://doi.org/10.3390/nu13082537
https://doi.org/10.1080/09638288.2019.1676833
https://doi.org/10.3390/nu11092132
https://doi.org/10.1080/09638288.2018.1461260
https://doi.org/10.1111/dmcn.14667
https://doi.org/10.1111/dmcn.13797
https://doi.org/10.1111/apa.13089
https://doi.org/10.1111/mcn.13352
https://doi.org/10.1371/journal.pgph.0001130
https://doi.org/10.2147/PHMT.S148515
https://doi.org/10.1007/s12288-018-1001-6
https://doi.org/10.1186/s12914-016-0086-y
https://doi.org/10.1055/s-2007-984722
https://doi.org/10.1055/s-2007-984722
https://doi.org/10.1097/NT.0000000000000234
https://doi.org/10.1111/j.1469-7610.2006.01694.x
https://doi.org/10.1002/imhj.20041
https://doi.org/10.1002/imhj.20041
https://doi.org/10.1016/0002-9416(85)90070-3
https://doi.org/10.1136/archdischild-2017-314243
https://doi.org/10.1111/dmcn.14981
https://doi.org/10.1111/dmcn.14981
https://globalnutritionreport.org/resources/nutrition-profiles/africa/eastern-africa/zambia/
https://globalnutritionreport.org/resources/nutrition-profiles/africa/eastern-africa/zambia/
https://data.unicef.org/resources/data-collection-protocol-on-children-in-residential-care/
https://data.unicef.org/resources/data-collection-protocol-on-children-in-residential-care/

	The nutritional and feeding status of children living in selected residential child care facilities in Zambia: implications for programs and policies
	1 Introduction
	2 Materials and methods
	2.1 Study design and period
	2.1.1 Ethical considerations
	2.1.2 Study settings and subjects
	2.2 Data collection
	2.2.1 Quantitative data collection
	2.2.1.1 Demographics
	2.2.1.2 Anthropometric measurements
	2.2.1.3 Anemia screening
	2.2.1.4 Mealtime screening
	2.2.1.5 Facility-level mealtime best practices assessment
	2.2.1.6 Data management
	2.2.1.7 Statistical analysis
	2.2.2 Qualitative data collection

	3 Results
	4 Discussion
	4.1 Nutritional status of children living in residential care
	4.2 Feeding difficulties and feeding practices
	4.3 Limitations
	4.4 Implications for policy and programs
	4.5 Further research and recommendations

	5 Conclusion

	References

