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ABSTRACT
Under nutrition is the main cause of child death in developing countries. The Composite Index of Anthropometric Failure (CIAF) 
combines all three forms of anthropometric failures to assess the nutrition status of children. Thus, the objective of this was to 
identify factors associated with CIAF of under-five children in Lesotho. A secondary analysis of the Lesotho Demographic and 
Health Survey 2023–24 was conducted, using the data for 1089 children under the age of 5 years. The CIAF was used to classify 
children based on stunting, wasting, and underweight. Descriptive summary statistics were computed. A binary logistic regres-
sion model was employed to identify predictors of CIAF for under-five children. Adjusted odds ratio with 95% confidence interval 
was estimated. The prevalence of CIAF in Lesotho was 34.68% (95% CI: 31.76–37.73). Female child 0.54 (AOR = 0.54; 95% CI: 
0.375, 0.776), age group 24–59 months 2.42 (AOR = 2.42; 95% CI: 1.149, 5.109), rich households 0.29 (AOR = 0.29; 95% CI: 0.151, 
0.554), multiple births 12.02 (AOR = 12.02; 95% CI: 1.199, 120.426), rural residence (AOR = 0.56: 95% CI: 0.335, 0.946), living chil-
dren 3 to 4 were 2.54 (AOR = 2.54; 95% CI: 1.522, 4.226), and larger size at birth were 0.38 (AOR = 0.38; 95% CI: 0.211, 0.683) were 
found to be significantly associated with CIAF. The prevalence of CIAF among children under five in Lesotho was high. Child's 
age, child's sex, child's type of birth, wealth tercile, residence, number of living children, and child's birth size were found to be 
significantly associated with CIAF. We suggest that the government adapt CIAF as a metric for assessing children's nutritional 
status in order to estimate the overall prevalence of malnutrition and strengthening adequate nutrition intervention programs 
in rural areas. Furthermore, highlighting the factors influencing child CIAF will help inform future policies and programs de-
signed to approach this major problem in Lesotho.

1   |   Introduction

Child malnutrition is the major public health problem in the 
world, given that an estimated 45% of all deaths among under five 

children are attributed to child malnutrition (Talukder  2017). 
Child undernutrition is the most common form of malnutrition 
and a major contributor to child mortality in low–middle income 
countries (Rasheed and Jeyakumar 2018; Asmare et al. 2025). 
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Beyond child survival, child malnutrition has implications for 
cognitive and psychosocial development of the child, and the 
economic productivity of individuals and societies (Candler 
et  al.  2017; Birhan and Belay  2021; Tegegne and Belay  2021; 
Alamirew et al. 2022; Debelu et al. 2021).

Child under nutrition is a major public health issue in devel-
oping countries, ranked as a top global challenge with severe 
human and economic impacts, especially on the poor, women, 
and children (Muchie et al. 2022; Mannar et al. 2020). In 2020, 
an estimated 149 million (22%) children under five worldwide 
were stunted, and 45 million (7%) were wasted (WHO 2022). 
In sub-Saharan Africa, malnutrition has increased from 
5.5 million to 30 million in the past decade, contributing to 
more than 3.5 million deaths of children under five annually 
(Owolade et  al.  2022; Agidew et  al.  2023). The region bears 
the highest burden of under nutrition compared to other sub-
regions due to poverty, food insecurity, political instability, 
climate variability, inadequate infrastructure, and poor feed-
ing practices (Roche  2023; Enbeyle et  al.  2022; Warssamo 
et al. 2025).

Lesotho has designed and implemented the linking Food 
Security to Social Protection Programme (LFSSP) which is 
a government-led, multi-sector initiative integrating health 
and agriculture efforts to combat under nutrition. It promotes 
child feeding, dietary diversity, and nutrition behavior change 
through interventions such as homestead gardening training, 
seed distribution, and nutrition education for vulnerable rural 
households (Dewbre et al. 2015). However, under nutrition re-
mains a significant public health issue in Lesotho, with a per-
sistently high burden of both acute and chronic malnutrition. 
According to the Lesotho Demographic and Health Survey 
(LDHS) of 2009, 2014, and 2023–24 the prevalence of under-five 
stunting was 39%, 33%, and slightly increasing 36% respectively 
(DHS 2024).

Previous studies on under nutrition prevalence and its associ-
ated factors have typically focused on a specific indicator, such 
as stunting, wasting, and underweight using conventional nutri-
tional assessment methods (Rasheed and Jeyakumar 2018; De 
Onis et al. 2012; Nandy and Svedberg 2012; Leseba et al. 2025). 
However, children who are underweight may experience stunt-
ing and/or wasting, and some children may suffer all three an-
thropometric failures simultaneously. Therefore, none of these 
conventional nutritional indicators are able to precisely char-
acterize the overall burden of under nutrition among children 
under the age of five. To address this issue, the composite index 
of anthropometric failure (CIAF), a multidimensional single 
index, was introduced by Svedburg and Nandy in 2000 which 
may show signs of having two or more anthropometric failures 
simultaneously (Svedberg 2000; Nandy et al. 2005).

The CIAF offers a comprehensive view of childhood under nu-
trition in resource-limited settings by combining various catego-
ries of anthropometric failures such as wasting only; wasting and 
underweight; wasting, stunting, and underweight; stunting and 
underweight; stunting only; and underweight only. It is widely 
recommended as a reliable measure of malnutrition, helping to 
identify multiple nutritional deficiencies through a single, ag-
gregated indicator (Nandy et al. 2005; Balogun et al. 2021; Islam 

and Biswas  2020). Literature supports the use of CIAF rather 
than using traditional methods for the assessment of children 
under nutrition status (Preedy 2012). This study provides new 
estimates for the prevalence of under nutrition by aggregating 
traditional under nutrition indices, which are important to cap-
ture the overall impact of under nutrition on a population un-
like that of any of the three traditional indicators. To address the 
above identified gaps, this study aims to assess under nutrition 
among children under the age of five in Lesotho using the CIAF 
and to identify the factors associated with it.

2   |   Methods and Materials

2.1   |   Study Design and Settings

A cross-sectional study design was employed. The sampling 
frame used for the 2023–24 LDHS is based on the 2016 Lesotho 
Population and Housing Census (2016 PHC), conducted by the 
Lesotho Bureau of Statistics. Lesotho is administratively divided 
into 10 districts; each district is subdivided into constituencies 
and each constituency into community councils.

2.2   |   Data Sources and Study Population

The 2023–24 Lesotho Demographic and Health Survey (2023–24 
LDHS) is the fourth nationally representative DHS survey con-
ducted in Lesotho. Data collection took place from 27 November 
2023 to 29 February 2024. The data set used in this study is 
freely available and possible to download by justifying the rea-
son for requesting the data from the link: https://​dhspr​ogram.​
com/​data/​avail​able-​datas​ets.​cfm.

2.2.1   |   Sample Size and Sampling Procedure

The DHS is a community-based, cross-sectional survey con-
ducted every 5 years, aimed at producing health and health-
related indicators for low- and middle-income countries. It 
employs a two-stage stratified cluster sampling design, where 
enumeration areas serve as the first stage, and a sample of 
households is drawn from each enumeration area in the second 
stage. In the 2023–2024 LDHS, mothers/caregivers were the 
primary respondents for questions related to child health and 
nutrition. In the second stage of selection, 25 households per 
cluster (EA) were systematically selected with equal probability 
selection from the newly created household listing, all eligible 
women aged 15–49 in the selected households were interviewed. 
Anthropometric data (weight, height/length) were collected di-
rectly from all children under five living in those households, 
but the questionnaire responses were provided by their mothers 
or primary caregivers. A total weighted 1089 under five children 
were included in the analysis that accounted for clustering by 
using survey weights (Figure 1).

2.2.2   |   Study Variable

In this study the outcome variable was a CIAF among chil-
dren coded as 1 = failures, 0 = not a failure. Children who did 
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not show any signs of anthropometric failure from categories 
B to Y were classified as “no failure”. The purpose of CIAF is 
to identify all the undernourished children and to measure the 
total burden of child malnutrition on the population. CIAF 
helps disaggregate malnourished children into different sub-
groups. B, F, and Y are the groups of single-burden anthro-
pometric failure. E and C are the groups of double-burden of 
anthropometric failure. Group D is the group of triple-burden 
of anthropometric failure.

According to CIAF standards, a child was classified as having 
“anthropometric failure” if the child exhibited any of the de-
ficiencies listed in categories B to Y as it is clearly depicted in 
(Table 1).

This study examined several independent variables influenc-
ing composite index of anthropometric failure selected by 
reviewing related work of the literature (Ayres et  al.  2024; 
Fenta et al. 2021). Maternal education, employment, place of 
residence, current marital status, age at first birth, preceding 
birth interval, number of living children, and media exposure 
were included as independent variables related to the mother. 
Independent variables related to the child included in the 
analysis were: age, sex, place of delivery, type of birth, birth 
size, breast feeding status, and experience of diarrhea in the 
last 2 weeks, vitamin A supplementation. The household vari-
ables were: wealth tercile, source of drinking water, and toilet 
facility.

2.3   |   Data Management and Analysis

The data were cleaned using STATA 18. The survey set function 
in Stata was used to identify the strata, the primary sampling 
units, and the sampling weight so that the stratified, clustered 
study design was taken into account when calculating stan-
dard errors to get reliable statistical estimates. Descriptive and 
summary statistics were conducted. A binary logistic regression 
model was used to assess the associations between dependent 
and independent variables. Variables with p-value < 0.25 in bi-
variable analysis were included in the multivariable logistic re-
gression analysis to compensate for confounders. Adjusted odds 
ratios with 95% confidence interval were reported, and signifi-
cance at p-value < 0.05.

2.4   |   Ethics Statement

We used datasets provided by the Demographic Health 
Surveys program and have not had any form of contact with 
the study participants. Informed consent for the present 
analysis was not necessary because secondary data analy-
sis did not involve interaction with the participants. Ethical 
clearance for the Demographic Health Survey (DHS) was 
provided by the Lesotho Health and Nutrition Research 
Institute (LHNRI) Review Board, the National Research 
Ethics Review Committee (NRERC) at the Ministry of Science 
and Technology, the Institutional Review Board of ICF 

FIGURE 1    |    Schematic diagram for the sample selection in Lesotho.

A total of 2539 children of 0-59 months were

listed in 2024/24LHDS

1100 children were height and weight 

measurement 

1089 children were included for this

analysis 

11 children were excluded due to flagged 

cases/ out of plausible limits 

1439 children were excluded due to data 

missing / incomplete data on CIAF  

TABLE 1    |    Category of anthropometric failure in under five children using Composite Index of Anthropometric (CIAF).

Groups CIAF categories Description of the level Wasting Stunting Underweight

A No failure Normal WAZ, HAZ and WHZ No No No

B Wasting only WAZ < −2SD, but normal HAZ and WHZ Yes No No

C Wasting, underweight WAZ and WHZ < −2SD, but HAZ normal Yes No Yes

D Wasting, stunting 
and underweight

WAZ, WHZ and HAZ < −2SD Yes Yes Yes

E Stunting, underweight HAZ and WHZ < −2SD, but WAZ normal No Yes Yes

F Stunting only HAZ < −2SD, but normal WAZ and WHZ No Yes No

Y Underweight only WHZ < −2SD, but normal HAZ and WAZ No No Yes



4 of 10 Food Science & Nutrition, 2026

International, and the CDC. Further information regarding 
the DHS data usage and ethical standards can be accessed on-
line at https://​dhspr​ogram​com/​data/​Acces​sInst​ructi​onscfm.

3   |   Results

3.1   |   Characteristics of the Study Participants

A total of 1089 weighted samples of under five children were 
included in this study. From this study finding 550 (50.51%) 
children were males. Of the total mothers, 707 (70.63%) of them 
were married. 451 (41.37%) of the total respondents were in 
the poor wealth tercile, among these 206 (45.79%) experienced 
CAIF. In terms of sanitation, 239 (21.93%) of respondents used 
non-improved sanitation (Table 2).

3.2   |   Prevalence of Childhood Under Nutrition

Table 3 shows the prevalence of under nutrition among the chil-
dren under 5 years old in Lesotho. The prevalence of stunting, 
wasting, and underweight was 23.54%, 0.39%, and 0.63%, re-
spectively. The overall prevalence of under nutrition using the 
CIAF among the children under 5 years old was 34.68% (31.76, 
37.73).

3.3   |   Multicollinearity Test

All predictors had VIF values ranging from 1.12 to 2.18 (mean 
VIF = 1.46), indicating no evidence of multicollinearity (Table 4).

3.4   |   Factors Associated With the CIAF

In univariable analysis, diarrhea, source of drinking water, 
and marital status were not significantly associated with 
CIAF at a p-value < 0.25 and excluded from the multivari-
able logistic regression analysis (Table 2). The CIAF was sig-
nificantly associated with the child's age, child's sex, child's 
birth type, wealth tercile, residence, living children, and 
child's birth size in a multivariable logistic regression model 
(Table  5). The odds of having CIAF were lower among fe-
males 0.54 (AOR = 0.54; 95% CI: 0.375, 0.776) as compared 
to males keeping the other covariates constant. The odds of 
having CIAF were higher among under five older age groups 
24–59 months 2.42 (AOR = 2.42; 95% CI:1.149, 5.109) as com-
pared with those whose ages were below 6 months. Under five 
children from rich households had 0.29 (AOR = 0.29; 95% CI: 
0.151, 0.554) times lower odds of CIAF as compared to those 
who were from poor households. The odds of having CIAF 
among multiple births were 12.02 (AOR = 12.02; 95% CI: 1.199, 
120.426) times higher than those of single births.

The odds of children having a CIAF were decreased by about 
44% for children from urban areas compared to that of rural 
residents (AOR = 0.56: 95% CI: 0.335, 0.946). The odds of hav-
ing CIAF for a household of living children 3 to 4 were 2.54 
(AOR = 2.54; 95% CI: 1.522, 4.226) times higher compared to 1 to 
2 living children. The odds of CIAF among larger sizes at birth 

were 0.38 (AOR = 0.38; 95% CI: 0.211, 0.683) times higher com-
pared to small sizes at birth.

4   |   Discussion

This study revealed that 34.68% [95% CI: 31.76–37.73] of chil-
dren had CIAF in the 2023–2024 national survey. The result 
of this study is in line with studies conducted in West Bengal 
of India 32.7% (Dasgupta et al. 2014) and higher compared to a 
study in Argentinians (15.1%) (Bejarano et al. 2019). However, 
this is lower than studies conducted in Yemen 70.1% (Al-Sadeeq 
et  al.  2018), Bangladesh 48.3% (Islam and Biswas  2020), and 
southern India 58.59% (Dhok and Thakre 2016). The variation 
in prevalence across these regions can be attributed to differ-
ences in socioeconomic conditions, healthcare access, and pub-
lic health interventions, which influence child growth outcomes 
and rates of malnutrition.

This study indicated that children in the older age groups had 
a higher risk of anthropometric failure than children in the 
younger age group. This finding was consistent with studies 
conducted in Tanzania (Khamis et al. 2020) and Yemen (Al-
Sadeeq et  al.  2018). The failure may result from the termi-
nation of breastfeeding, an increment of nutritional demand 
during rapid physical and mental growth, a lack of adequate 
and balanced food intake to meet the metabolic demand for 
childhood growth as they age, and older children's frequent 
interactions with their unhygienic surroundings, which may 
increase the risks of exposure to childhood infectious diseases 
that increase the risk of childhood under nutrition (Seboka 
et al. 2021).

The odds of children experiencing a CIAF were lower for chil-
dren from rich households than poor households. This finding 
is consistent with other studies (Das and Gulshan  2017; Anik 
et  al.  2021). This could be because the wealthiest households 
can afford to buy different types and amounts of food for their 
kids and improving mothers' ability to afford the cost of healthy 
food and ensuring household food security, while poorer homes 
may have less access to health care services than wealthier ones 
(Ayres et al. 2024).

The result revealed that children living in rural areas are more 
likely to have CIAF compared to urban children. This is con-
sistent with previous studies conducted in Myanmar (Kang and 
Kim 2019), Bangladesh (Endris et al. 2017). This could be be-
cause children in cities have better living conditions and easier 
access to food.

In this study, multiple births were more likely to have CIAF 
than their counterparts, and this is supported by a study con-
ducted by Ethiopia (Belay et al. 2023). This may be due to chil-
dren from multiple births, where inadequate breastfeeding 
and competition for nutrition are more common (Adekanmbi 
et al. 2013).

The findings showed that female children had a lower risk of 
having CIAF than male children. This study is consistent with 
previous studies (Fenta et  al.  2021; Kassie and Workie  2020; 
Tesfaw and Woya  2022). It could be because male infants are 

https://dhsprogramcom/data/AccessInstructionscfm
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TABLE 2    |    Background characteristics of the study participants.

Variables Categories
Nourished 
count (%) CAIF count (%) Total count

Chi-square 
statistic (p)

Age of child in months 0–5 108 (15.23) 34 (9.13) 143 (13.11) 5.28 (0.071)

6–23 232 (32.64) 137 (36.29) 369 (33.91)

24–59 371 (52.13) 206 (54.57) 577 (52.98)

Sex of child Male 333 (46.88) 217 (57.35) 550 (50.51) 9.12 (0.002)

Female 378 (53.12) 161 (42.65) 539 (49.49)

Type of birth Single 703 (98.84) 366 (96.99) 1069 (98.20) 14.37 (< 0.001)

Multiple 8 (1.16) 12 (3.01) 20 (1.80)

Breast feeding status Ever breastfed 190 (26.74) 144 (38.06) 334 (30.67) 17.40 (< 0.001)

Never breastfed 18 (2.59) 13 (3.53) 32 (2.92)

Still breastfeeding 503 (70.67) 221 (58.40) 723 (66.42)

Place of delivery Home 23 (3.24) 33 (8.84) 56 (5.18) 14.71 (< 0.001)

Health facility 688 (96.76) 334 (91.16) 1033 (94.82)

Diarrhea No 566 (79.59) 313 (82.77) 879 (80.69) 1.16 (0.281)

Yes 145 (20.41) 65 (17.23) 210 (19.31)

Wealth tercile Poor 244 (34.34) 206 (54.63) 451 (41.37) 41.83 (< 0.001)

Middle 145 (20.38) 76 (20.22) 221 (20.33)

Rich 322 (45.28) 95 (25.16) 417 (38.30)

Mother education No education 2 (0.32) 2 (0.52) 4 (0.39) 26.24 (< 0.001)

Primary 162 (22.75) 126 (33.41) 288 (26.45)

Secondary 448 (65.58) 235 (62.24) 683 (62.72)

Higher 99 (13.97) 14 (3.84) 114 (10.45)

Age at first birth Less than 18 117 (16.51) 94 (24.97) 212 (19.45) 16.64 (< 0.001)

18 and above 594 (83.49) 283 (75.03) 877 (80.55)

Mother employment status Not working 474 (66.66) 279 (73.87) 753 (69.16) 3.72 (0.054)

Working 237 (33.34) 99 (26.13) 336 (30.84)

Drink water sources Not improved 114 (16.07) 72 (18.95) 186 (17.07) 0.96 (0.327)

Improved 597 (83.93) 306 (81.05) 903 (82.93)

Toilet facility Not improved 139 (19.50) 100 (26.50) 239 (21.93) 9.09 (0.003)

Improved 572 (80.50) 278 (73.50) 850 (78.07)

Media exposure No 163 (22.96) 134 (35.46) 297 (27.30) 12.33 (< 0.001)

Yes 548 (77.04) 244 (64.54) 792 (72.70)

Residence Urban 276 (70.77) 114 (29.23) 390 11.21 (0.001)

Rural 435 (62.27) 264 (37.73) 699

Vitamin A supplementation No 285 (40.06) 145 (38.44) 430 (39.50) 1.94 (0.164)

Yes 426 (59.94) 233 (61.56) 659 (60.50)

Health care facility Not big problem 493 (69.25) 203 (53.82) 696 (63.89) 8.16 (0.004)

Big problem 219 (30.75) 174 (46.18) 393 (36.11)

(Continues)



6 of 10 Food Science & Nutrition, 2026

biologically more vulnerable to growth and illness in early life 
and have a higher rate of preterm births compared to females 
(Dewey and Brown 2003; Svefors et al. 2016). Additionally, there 
is a perception that girls are less likely affected by environmen-
tal stress than boys (Aheto et al. 2015).

According to the findings, children with a higher number 
of living siblings were more likely to be CIAF. This study is 
consistent with a previous study (Fotso  2007). This may be 
resource dilution within larger households, where limited 
food, care, and attention are shared among more children. 
Furthermore, large birth size was less likely to have CIAF 
than small birth size, and this is supported by a study con-
ducted in Bangladesh (Hassan et al. 2025) and Ethiopia (Fenta 

et  al.  2021). It could be that smaller birth size often reflects 
poor maternal nutrition and inadequate prenatal care, both 
of which can hinder fetal growth and contribute to low birth 
weight (Marshall et al. 2022).

Variables Categories
Nourished 
count (%) CAIF count (%) Total count

Chi-square 
statistic (p)

Living children 1–2 556 (78.20) 230 (60.79) 786 (72.16) 18.18 (< 0.001)

3–4 128 (17.93) 111 (29.48) 239 (21.94)

5 and above 28 (3.87) 37 (9.73) 64 (5.90)

Birth interval First 321 (45.13) 131 (34.58) 452 (41.47) 14.61 (0.002)

Less than 33 month 69 (9.70) 62 (16.32) 131 (11.99)

33–59 133 (18.75) 85 (22.63) 219 (20.09)

Above 59 month 188 (26.42) 100 (26.47) 288 (26.44)

Marital status Unmarried 118 (16.63) 53 (14.09) 171 (15.75) 1.93 (0.380)

Married 503 (70.65) 267 (70.60) 770 (70.63)

separated 90 (12.72) 58 (15.31) 148 (13.62)

Birth size Smaller than average 53 (7.39) 49 (12.86) 101 (9.29) 9.53 (0.009)

Average 531 (74.66) 279 (73.98) 810 (74.42)

Larger than average 128 (17.95) 50 (13.16) 177 (16.29)

Note: The bold values indicate variables are not statistical significance with p < 0.25 in the bivariable analysis for inclusion in the multivariable model.

TABLE 2    |    (Continued)

TABLE 3    |    Distribution of children under 5 years according to the 
seven categories of CIAF classification of nutritional status, based on 
data obtained from surveys 2023 to 2024 conducted in Lesotho.

CIAF categories Count % (95% CI)

A No failure 711 65.32 (62.27, 68.24)

B Wasting only 4 0.39 (0.14, 1.05)

C Wasting, 
underweight

10 0.93 (0.49, 1.78)

D Wasting, stunting 
and underweight

8 0.73 (0.35, 1.51)

E Stunting, 
underweight

92 8.47 (6.88, 10.38)

F Stunting only 256 23.54 (20.99, 26.31)

Y Underweight only 7 0.63 (0.29, 1.38)

CIAF (%) 378 34.68 (31.76, 37.73)

TABLE 4    |    Multicollinearity assessment of predictor variables using 
VIF.

Variable VIF 1/VIF

Wealth Index 2.18 0.459

Toilet facility 1.49 0.671

Residence 1.74 0.574

Mother education 1.76 0.567

Age of child in months 1.65 0.605

Media exposure 1.50 0.666

Living children 1.45 0.690

Birth interval 1.43 0.698

Health care facility 1.41 0.712

Breast feeding status 1.40 0.712

Type of birth 1.38 0.723

Place of delivery 1.30 0.767

Vitamin A supplementation 1.30 0.769

Mother employment status 1.30 0.771

Age at first birth 1.20 0.830

Child at birth size 1.16 0.859

Sex 1.12 0.889

Mean VIF 1.46
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TABLE 5    |    Factors associated with CIAF in children under 5 years old.

Variables Categories AOR (95% CI) p

Age of child in months 0–5 (ref) 1

6–23 1.69 (0.904, 3.151) 0.100

24–59 2.42 (1.149, 5.109) 0.020*

Sex of child Male (ref) 1

Female 0.54 (0.375, 0.776) 0.001*

Type of birth Single (ref) 1

Multiple 12.02 (1.199, 120.426) 0.034*

Breast feeding status Ever breastfed (ref) 1

Never breastfed 1.02 (0.428, 2.410) 0.971

Still breastfeeding 0.67 (0.412, 1.080) 0.099

Place of delivery Home (ref) 1

Health facility 0.58 (0.294, 1.138) 0.113

Wealth tercile Poor (ref) 1

Middle 0.61 (0.367, 1.019) 0.059

Rich 0.29 (0.151, 0.554) < 0.001*

Mother education No education (ref) 1

Primary 0.06 (0.001, 6.121) 0.229

Secondary 0.88 (0.558, 1.376) 0.565

Higher 0.62 (0.281, 1.372) 0.239

Age at first birth Less than 18 (ref) 1

18 and above 0.89 (0.571, 1.376) 0.592

Mother employment status Not working (ref) 1

Working 1.05 (0.667, 1.655) 0.831

Toilet facility Not improved (ref) 1

Improved 0.83 (0.520, 1.331) 0.443

Media exposure No (ref) 1

Yes 0.83 (0.537, 1.270) 0.383

Residence Rural (ref) 1

Urban 0.56 (0.335, 0.946) 0.030*

Vitamin A supplementation No (ref) 1

Yes 0.80 (0.517, 1.231) 0.307

Health care facility Not big problem (ref) 1

Big problem 1.24 (0.848, 1.820) 0.265

Living children 1–2 (ref) 1

3–4 2.54 (1.522, 4.226) < 0.001*

5 and above 1.93 (0.852, 4.389) 0.115

(Continues)
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5   |   Strength and Limitation of Study

This study's strength is using a nationwide population-based 
dataset that provides a large sample size and statistical power 
to identify the factors associated with CIAF. Due to the cross-
sectional nature of this study, the direction of associations 
cannot be firmly established. Moreover, this study employed sec-
ondary data; it did not account for factors that could affect the 
occurrence of CIAF, such as food security and health-related fac-
tors. Finally, the recall bias might have occurred because of the 
self-reported nature of some of the variables. Although this study 
employed binary logistic regression for clarity and interpretabil-
ity, the hierarchical nature of DHS data suggests that future re-
search should apply multilevel and spatial modeling approaches 
to better capture clustering and geographic variation.

6   |   Conclusion

The study highlights a high prevalence of under nutrition in 
Lesotho as measured by the CIAF, which comprehensively cap-
tures all forms of anthropometric failures. In this study, child's age, 
child's sex, child's type of birth, wealth tercile, residence, number 
of living children, and child's birth size were significantly associ-
ated with CIAF. This study emphasizes the urgent adoption of the 
CIAF within Lesotho's LFNP framework to improve malnutrition 
assessment and guide integrated interventions, especially in rural 
areas. The findings have been shared with key stakeholders, in-
cluding the Ministry of Health and the Lesotho National Nutrition 
Committee, who are considering incorporating CIAF into na-
tional monitoring systems to inform policy, allocate resources, and 
design targeted nutrition programs.

We also suggest that the government adapt CIAF as a met-
ric for assessing children's nutritional status in order to esti-
mate the overall prevalence of malnutrition. Given the high 
scale of malnutrition in Lesotho, there is an urgent need to 
accelerate efforts to address the multiple anthropometric fail-
ures through a holistic approach such as double-duty actions, 
which is an efficient way to tackle these coexisting forms of 
malnutrition simultaneously through nutrition-specific and 
nutrition-sensitive interventions. Furthermore, highlighting 
the factors influencing child CIAF will help inform future 
policies and programs designed to approach this major prob-
lem in Lesotho.
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Birth interval Less than 33 month (ref) 1

First 1.06 (0.570, 1.658) 0.863
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*Indicates statistical significance at the p < 0.05.

TABLE 5    |    (Continued)

https://www.dhsprogram.com/data/dataset_admin/login_main.cfmm
https://www.dhsprogram.com/data/dataset_admin/login_main.cfmm
http://dhsprogram.comm
https://dhsprogram.com/data/available-datasets.cfm
https://dhsprogram.com/data/available-datasets.cfm


9 of 10Food Science & Nutrition, 2026

References

Adekanmbi, V. T., G. A. Kayode, and O. A. Uthman. 2013. “Individual 
and Contextual Factors Associated With Childhood Stunting in Nigeria: 
A Multilevel Analysis.” Maternal & Child Nutrition 9, no. 2: 244–259.

Agidew, B. T., D. B. Belay, and L. M. Tesfaw. 2023. “Spatial Multilevel 
Analysis of Age at Death of Under-5 Children and Associated 
Determinants: EDHS 2000–2016.” BMJ Open 13, no. 10: e073419.

Aheto, J. M. K., T. J. Keegan, B. M. Taylor, et  al. 2015. “Childhood 
Malnutrition and Its Determinants Among Under-Five Children in G 
Hana.” Paediatric and Perinatal Epidemiology 29, no. 6: 552–561.

Alamirew, W. G., D. B. Belay, M. A. Zeru, M. A. Derebe, and S. C. Adegeh. 
2022. “Prevalence and Associated Factors of Neonatal Mortality in 
Ethiopia.” Scientific Reports 12, no. 1: 12124.

Al-Sadeeq, A. H., A. Z. Bukair, and A.-W. M. Al-Saqladi. 2018. 
“Assessment of Undernutrition Using Composite Index of 
Anthropometric Failure Among Children Aged < 5 Years in Rural 
Yemen.” Eastern Mediterranean Health Journal 24, no. 12: 1119–1126.

Anik, A. I., M. R. K. Chowdhury, H. T. A. Khan, M. N. I. Mondal, N. 
K. P. Perera, and M. Kader. 2021. “Urban-Rural Differences in the 
Associated Factors of Severe Under-5 Child Undernutrition Based on 
the Composite Index of Severe Anthropometric Failure (CISAF) in 
Bangladesh.” BMC Public Health 21, no. 1: 2147.

Asmare, A. A., A. S. Tegegne, D. B. Belay, and Y. A. Agmas. 2025. 
“Coexisting Predictors for Undernutrition Indices Among Under-Five 
Children in West Africa: Application of a Multilevel Multivariate 
Ordinal Logistic Regression Model.” BMC Nutrition 11, no. 1: 112.

Ayres, A., Y. A. Dawed, S. Wedajo, et  al. 2024. “Anthropometric 
Failures and Its Predictors Among Under Five Children in Ethiopia: 
Multilevel Logistic Regression Model Using 2019 Ethiopian 
Demographic and Health Survey Data.” BMC Public Health 24, no. 
1: 1149.

Balogun, O. S., A. M. Asif, M. Akbar, C. Chesneau, and F. Jamal. 2021. 
“Prevalence and Potential Determinants of Aggregate Anthropometric 
Failure Among Pakistani Children: Findings From a Community 
Health Survey.” Children 8, no. 11: 1010.

Bejarano, I. F., E. E. Oyhenart, M. F. Torres, et  al. 2019. “Extended 
Composite Index of Anthropometric Failure in Argentinean Preschool 
and School Children.” Public Health Nutrition 22, no. 18: 3327–3335.

Belay, D. G., D. Chilot, A. Z. Alem, F. M. Aragaw, and M. H. Asratie. 2023. 
“Spatial Distribution and Associated Factors of Severe Malnutrition 
Among Under-Five Children in Ethiopia: Further Analysis of 2019 Mini 
EDHS.” BMC Public Health 23, no. 1: 791.

Birhan, N. A., and D. B. Belay. 2021. “Associated Risk Factors of 
Underweight Among Under-Five Children in Ethiopia Using Multilevel 
Ordinal Logistic Regression Model.” African Health Sciences 21, no. 1: 
362–372.

Candler, T., S. Costa, M. Heys, A. Costello, and R. M. Viner. 2017. 
“Prevalence of Thinness in Adolescent Girls in Low-and Middle-
Income Countries and Associations With Wealth, Food Security, and 
Inequality.” Journal of Adolescent Health 60, no. 4: 447–454.

Das, S., and J. Gulshan. 2017. “Different Forms of Malnutrition Among 
Under Five Children in Bangladesh: A Cross Sectional Study on 
Prevalence and Determinants.” BMC Nutrition 3, no. 1: 1.

Dasgupta, A., R. Parthasarathi, R. Prabhakar, et al. 2014. “Assessment 
of Under Nutrition With Composite Index of Anthropometric Failure 
(CIAF) Among Under-Five Children in a Rural Area of West Bengal.” 
Indian Journal of Community Health 26, no. 2: 132–138.

De Onis, M., A. Onyango, E. Borghi, A. Siyam, M. Blössner, and C. 
Lutter. 2012. “Worldwide Implementation of the WHO Child Growth 
Standards.” Public Health Nutrition 15, no. 9: 1603–1610.

Debelu, B. B., D. B. Belay, and N. D. Terye. 2021. “Bayesian Multilevel 
Model Application on Determinants of Perinatal Mortality in Ethiopia 
Using 2011 and 2016 EDHS Data.” Ethiopian Journal of Science and 
Technology 14, no. 1: 39–55.

Dewbre, J., J. Dewbre, L. Pellerano, et  al. 2015. “Lesotho Child Grant 
Programme and Linking Food Security to Social Protection Programme.”

Dewey, K. G., and K. H. Brown. 2003. “Update on Technical Issues 
Concerning Complementary Feeding of Young Children in Developing 
Countries and Implications for Intervention Programs.” Food and 
Nutrition Bulletin 24, no. 1: 5–28.

Dhok, R. S., and S. B. Thakre. 2016. “Measuring Undernutrition by 
Composite Index of Anthropometric Failure (CIAF): A Community-
Based Study in a Slum of Nagpur City.” International Journal of Medical 
Science and Public Health 5, no. 10: 2013.

DHS. 2024. Lesotho Demographic and Health Survey 2023–24: Final 
Report. Ministry of Health and ICF.

Enbeyle, W., D. Bitew, R. R. Marzo, D. Pandey, S. Abebaw, and A. Belay. 
2022. “Multilevel Analysis of Factors Associated With Underweight 
Among Under-Five Children in Ethiopia.” Journal of Pediatric 
Neuropsychology 8, no. 1: 45–51.

Endris, N., H. Asefa, and L. Dube. 2017. “Prevalence of Malnutrition 
and Associated Factors Among Children in Rural Ethiopia.” BioMed 
Research International 2017, no. 1: 6587853.

Fenta, H. M., T. Zewotir, and E. K. Muluneh. 2021. “Disparities in 
Childhood Composite Index of Anthropometric Failure Prevalence and 
Determinants Across Ethiopian Administrative Zones.” PLoS One 16, 
no. 9: e0256726.

Fotso, J.-C. 2007. “Urban–Rural Differentials in Child Malnutrition: 
Trends and Socioeconomic Correlates in Sub-Saharan Africa.” Health 
& Place 13, no. 1: 205–223.

Hassan, R., S. Hossain, M. M. Alam, et  al. 2025. “Prevalence and 
Determinants of the Composite Index of Anthropometric Failure in 
Children Under Five Years in Bangladesh: Insights From a National 
Survey.” Food Science & Nutrition 13, no. 6: e70499.

Islam, M. S., and T. Biswas. 2020. “Prevalence and Correlates of the 
Composite Index of Anthropometric Failure Among Children Under 
5 Years Old in Bangladesh.” Maternal & Child Nutrition 16, no. 2: e12930.

Kang, Y., and J. Kim. 2019. “Risk Factors for Undernutrition Among 
Children 0–59 Months of Age in Myanmar.” Maternal & Child Nutrition 
15, no. 4: e12821.

Kassie, G. W., and D. L. Workie. 2020. “Determinants of Under-
Nutrition Among Children Under Five Years of Age in Ethiopia.” BMC 
Public Health 20, no. 1: 399.

Khamis, A. G., A. W. Mwanri, K. Kreppel, and G. Kwesigabo. 2020. 
“The Burden and Correlates of Childhood Undernutrition in Tanzania 
According to Composite Index of Anthropometric Failure.” BMC 
Nutrition 6, no. 1: 39.

Leseba, N., K. Vermaak, T. Makatjane, and M. Lebuso. 2025. “A 
Multilevel Analysis of Factors Associated With Stunting Among 
Children Under Five Years in Lesotho: A Study of the Lesotho Multiple 
Cluster Indicator Survey 2018.” Journal of Health, Population and 
Nutrition 44, no. 1: 168.

Mannar, V., R. Micha, L. Allemandi, et al. 2020. “2020 Global Nutrition 
Report: Action on Equity to End Malnutrition. 89023.”

Marshall, N. E., B. Abrams, L. A. Barbour, et al. 2022. “The Importance 
of Nutrition in Pregnancy and Lactation: Lifelong Consequences.” 
American Journal of Obstetrics and Gynecology 226, no. 5: 607–632.

Muchie, K. F., A. K. Wanjoya, and S. Mwalili. 2022. “Small Area 
Estimation of Zone-Level Malnutrition Among Children Under Five in 
Ethiopia.” Mathematical and Computational Applications 27: 44.



10 of 10 Food Science & Nutrition, 2026

Nandy, S., M. Irving, D. Gordon, S. V. Subramanian, and G. D. Smith. 
2005. “Poverty, Child Undernutrition and Morbidity: New Evidence 
From India.” Bulletin of the World Health Organization 83: 210–216.

Nandy, S., and P. Svedberg. 2012. “The Composite Index of 
Anthropometric Failure (CIAF): An Alternative Indicator for 
Malnutrition in Young Children.” In Handbook of Anthropometry: 
Physical Measures of Human Form in Health and Disease, 127–137. 
Springer.

Owolade, A. J. J., R. O. Abdullateef, R. O. Adesola, et  al. 2022. 
“Malnutrition: An Underlying Health Condition Faced in Sub Saharan 
Africa: Challenges and Recommendations.” Annals of Medicine and 
Surgery 82: 104769.

Preedy, V. R. 2012. Handbook of Anthropometry: Physical Measures of 
Human Form in Health and Disease. Springer Science & Business Media.

Rasheed, W., and A. Jeyakumar. 2018. “Magnitude and Severity of 
Anthropometric Failure Among Children Under Two Years Using 
Composite Index of Anthropometric Failure (CIAF) and WHO 
Standards.” International Journal of Pediatrics and Adolescent Medicine 
5, no. 1: 24–27.

Roche, C. 2023. “Breaking the Cycle of Chronic Child Malnutrition in 
Sub Saharan Africa.”

Seboka, B. T., S. Hailegebreal, D. E. Yehualashet, and A. D. Demeke. 
2021. “Tracking Progress in Anthropometric Failure Among Under-
Five Children in Ethiopia: A Geospatial and Multilevel Analysis.” 
Archives of Public Health 79, no. 1: 103.

Svedberg, P. 2000. Poverty and Undernutrition: Theory, Measurement, 
and Policy. Clarendon Press.

Svefors, P., A. Rahman, E. C. Ekström, et al. 2016. “Stunted at 10 Years. 
Linear Growth Trajectories and Stunting From Birth to Pre-Adolescence 
in a Rural Bangladeshi Cohort.” PLoS One 11, no. 3: e0149700.

Talukder, A. 2017. “Factors Associated With Malnutrition Among 
Under-Five Children: Illustration Using Bangladesh Demographic and 
Health Survey, 2014 Data.” Children 4, no. 10: 88.

Tegegne, A. S., and D. B. Belay. 2021. “Predictors for Time to Recovery 
From Sever Acute Malnutrition Among Under-Five Children Admitted 
to Therapeutic Feeding Unit at Dubti Referral Hospital, Afar Region, 
Ethiopia.” BMC Pediatrics 21, no. 1: 562.

Tesfaw, L. M., and A. A. Woya. 2022. “Potential Mediators of the Link 
Between Wealth Index and Anthropometric Indices of Under-Five 
Children in Ethiopia.” Frontiers in Public Health 10: 981484.

Warssamo, B. B., D. B. Belay, and D.-G. Chen. 2025. “Determinants of 
Child Malnutrition and Morbidity in Ethiopia: A Structural Equation 
Modeling Approach.” Frontiers in Pediatrics 13: 1535957.

WHO. 2022. The State of Food Security and Nutrition in the World 2022: 
Repurposing Food and Agricultural Policies to Make Healthy Diets More 
Affordable. Vol. 2022. Food & Agriculture Org.


	Factors Associated With Composite Anthropometric Failures (CIAF) Among Under Five Children in Lesotho: An Insight From the 2023 to 2024 Demographic and Health Survey Data
	ABSTRACT
	1   |   Introduction
	2   |   Methods and Materials
	2.1   |   Study Design and Settings
	2.2   |   Data Sources and Study Population
	2.2.1   |   Sample Size and Sampling Procedure
	2.2.2   |   Study Variable

	2.3   |   Data Management and Analysis
	2.4   |   Ethics Statement

	3   |   Results
	3.1   |   Characteristics of the Study Participants
	3.2   |   Prevalence of Childhood Under Nutrition
	3.3   |   Multicollinearity Test
	3.4   |   Factors Associated With the CIAF

	4   |   Discussion
	5   |   Strength and Limitation of Study
	6   |   Conclusion
	Author Contributions
	Acknowledgments
	Funding
	Ethics Statement
	Consent
	Conflicts of Interest
	Data Availability Statement
	References


