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Abstract

Background Undernutrition among children is a public health concern in most low and middle-income coun-
tries (LMICs) and is associated with poor child growth and development. Knowledge about child feeding practices
is needed for nutritional policies and programs. Hence, this study assessed the status of minimum acceptable diet
(MAD) and its associated factors among children aged 6-23 months in Afghanistan.

Methods This cross-sectional study was based on a secondary dataset of the 2022-2023 Afghanistan Multiple
Indicator Cluster Survey (MICS 2022-23). Complete data from 7,876 children aged 6-23 months were analysed. The
outcome variable was MAD and was defined according to the WHO and UNICEF recommendations and indicators
for young child feeding practices. Bivariate and multivariate binary logistic regression analyses were used to identify
factors associated with MAD.

Results About 7.3% of children aged 6-23 months were fed with the recommended MAD. The likelihood

of receiving MAD was higher in children aged 13-18 months [adjusted odds ratio (AOR) 2.01 (95%Cl: 1.63-2.48)]

and 19-23 months [2.11 (95%Cl: 1.68-2.66)], in children belonging to households with higher wealth status [1.39
(95%Cl: 1.04-1.87), 2.06 (95%Cl: 1.51-2.82), and 3.07 (95%Cl: 2.14-4.40) for the 3rd, 4th, and 5th quintile of wealth
status, respectively], and in children living in rural areas [1.56 (95%Cl: 1.21-2.01)]. On the other hand, the maternal age
group 30-39 years [0.79 (95%Cl: 0.64-0.96)] and non-institutional delivery [0.67 (95%Cl: 0.54—0.83)] were associated
with reduced odds of MAD.

Conclusion Our study revealed that a small percentage (7.3%) of children received MAD in Afghanistan. This empha-
sizes the need for policies and interventions aimed at the improvement of child feeding practices to ultimately lead
to better child nutrition and health in Afghanistan.
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Introduction
Proper infant and young child feeding (IYCF) practices,
including breastfeeding and timely introduction of com-
plementary foods, are vital for the growth, cognitive
development, survival, and overall health of children
under two years old [1, 2]. The World Health Organiza-
tion (WHO) and United Nations International Children’s
Emergency Fund (UNICEF) emphasize the importance of
the Minimum Acceptable Diet (MAD) for children aged
6-23 months. This indicator assesses whether children
receive sufficient “dietary diversity” and “meal frequency’,
with an additional requirement for milk consumption in
non-breastfed children to meet their nutritional needs
[1, 3, 4]. By ensuring adherence to MAD, children can
meet their macronutrient (proteins, fats, carbohydrates)
and micronutrient (vitamins, minerals) requirements
for proper growth and development [5]. Dietary diver-
sity, a core component of MAD, evaluates the quality of
a child’s complementary diet by ensuring they consume
foods from a variety of essential food groups [3].

Globally, around 27% of children—approximately 181
million under the age of five—experience severe food
poverty, with nearly half from the poorest households
[5]. South Asia and sub-Saharan Africa are most affected,
and Afghanistan is among 20 countries contributing
to 65% of the global total, alongside India, Nigeria, and
Ethiopia [5]. In fragile countries like Afghanistan, one in
three children faces severe food poverty [5]. The coun-
try’s long-standing conflict, political instability, and envi-
ronmental crises, worsened by the COVID-19 pandemic,
have significantly hindered progress in health and nutri-
tion [6—-11].

In Afghanistan, exclusive breastfeeding rates stand at
63.3%, with continued breastfeeding at 52.3%, both of
which are critical for early nutrition [12]. An earlier study

33,398 children, 0-59 months old
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from Afghanistan reported that only 18% of Afghan chil-
dren meet the MAD standards, indicating a major gap in
dietary diversity and meal frequency [13]. These figures
reflect significant challenges in ensuring adequate nutri-
tion for all children.

Efforts to improve child nutrition through national pro-
grams like the Basic Package of Health Services (BPHS)
and the Essential Package of Health Services (EPHS) have
been severely limited by post-2021 international funding
cuts, following the collapse of the internationally assisted
Afghan government [14-16]. Escalating food prices,
widespread poverty, and environmental crises such as
droughts and floods have intensified food insecurity, par-
ticularly in rural regions, making it increasingly challeng-
ing for families to meet MAD standards [11, 15, 17, 18].

This study, using data from the 2022-2023 Multiple
Indicator Cluster Survey (MICS), assesses the prevalence
of MAD among Afghan children aged 6-23 months and
identifies the factors influencing adherence. The research
addresses a critical gap in understanding child nutrition
in Afghanistan, particularly as the situation has worsened
post-2021, with political shifts further straining health-
care and nutritional resources.

Methods

Study design and data source

This is a cross-sectional study for which we used data
from the MICS 2022-2023 [12]. The survey design, sam-
pling method and data collection are described elsewhere
[12]. As part of the survey, trained surveyors collected
data from women of reproductive age, 15-49 years, who
answered questions related to child health and nutrition
[12]. In this study, we analysed data from 7,876 children,
6—23 months old (Fig. 1).

25,522 excluded

20,208 children, 24-59 months old.
3,846 children, 0-5 months old.
1,468 children had missing values on minimum acceptable diet.

A 4

7,876 children, 6-23 months old enrolled the study.

Fig. 1 Final sample size and schematic presentation of the sample selection
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Sampling

The MICS Afghanistan 2022—-23 survey aimed to provide
comprehensive estimates of various indicators concern-
ing the status of women and children across the nation,
covering urban and rural areas, as well as all 34 provinces
[12]. The provinces were divided into urban and rural
strata, and a two-stage household sampling method was
employed. Initially, enumeration areas (EAs) from a prior
census served as primary sampling units (PSUs), with a
predetermined number of EAs systematically selected in
each stratum, proportional to their size. Subsequently, a
household listing was conducted in these selected EAs,
from which 24 households were systematically chosen
per EA. The study targeted 23,568 households within 982
sampled EAs. Data were successfully collected for 33,398
children under the age of five, achieving a response rate
of 98.8% in households that participated in interviews
[12].

Study variables

The outcome variable was MAD, which had two compo-
nents to meet: (a) whether a child, 6-23 months, received
the Minimum Dietary Diversity (MDD) during the previ-
ous day, and (b) whether a child, 6-23 months, received
the Minimum Meal Frequency (MMF) during the previ-
ous day [4]. The MDD component included seven cate-
gories of food (i) dairy products such as infant formula,
animal milk, cheese or yogurt, (ii) grains, roots, tubers,
and fortified grains, (iii) legumes and nuts, (iv) Vitamin
A rich fruits and vegetables, (v) flesh foods, (vi) eggs, and
(vii) other fruits and vegetables. A child meets MDD if
he/she receives four or more of the seven food catego-
ries. The MMF component referred to the three follow-
ing response options: (i) whether a breastfed child of
6—8 months received two times of solid, semi-solid or
soft foods, (ii) whether a breastfed child of 9-23 months
received three times of solid, semi-solid or soft foods, and
(iii) whether a non-breastfed child received four times of
solid, semi-solid or soft foods, during the previous day.
A child meets MMEF if the response is “yes” to any of the
above three response options.

The explanatory variables were child age in months
(6-12, 13-18, 19-23), child sex (male vs. female), child
order (first child vs. second and more children), number
of under-5 children (1 child, 2—-3 children, >4 children),
mother’s age in years (15-29, 30-39, 40—49), mother’s
education level (no formal education, primary educa-
tion, secondary/higher education), household head edu-
cation level (no formal education, primary education,
secondary/higher education), place of residence (urban
vs. rural), antenatal care (ANC) utilization (no visit,
1-3 visits, >4 visits), place of delivery (non-institutional

Page 3 of 10

deliveries vs. institutional deliveries), household wealth
index (lowest quintile up to highest quintile), and access
to media (yes/no). Access to media was defined as “yes” if
a mother watched TV daily, or listened to the radio daily,
or read the newspaper, and as “no’; if otherwise. Detailed
information on independent variables selection and their
relevance to MAD are available in the supplementary file
1.

Statistical analysis

We provided descriptive statistics to examine the distri-
bution of sociodemographic characteristics of children
and mothers, and we used the chi-square test to examine
the relationship between categories of explanatory vari-
ables by status of MAD. We fitted bivariate and multi-
variate binary logistic regression models and ran them to
study the likelihood of receiving MAD across the catego-
ries of explanatory variables. Based on a comprehensive
literature review [13, 19-22], relevant explanatory vari-
ables were selected for the logistic regression model and
odds ratio and 95% CI [OR (95%CI)] were obtained from
the bivariate and multivariate logistic regression analyses.
We added a random cluster effect in the model to address
the clustering effects of data at the household level. We
applied STATA version 17 for data analyses.

Results

Figure 2 presents the consumption of different food types
by children, 6—23 months. It shows that of 7,876 children,
66.3% ate grains, roots, tubers and fortified grains, 57.9%
ate dairy products, and 24.9% ate legumes and nuts out of
the seven food categories. The least consumed food was
Vitamin A-rich fruits and vegetables at 9.0%.

Figure 3 shows that of 7,876 children, only 7.3%
achieved MAD.

Table 1 presents baseline characteristics of children
and their mothers, by status of MAD. Significant differ-
ences were observed in certain characteristics between
children who received MAD and children who did not
receive MAD. These differences were notable in mater-
nal education, household head education, place of deliv-
ery, use of ANC services, child age, access to media, and
wealth status. For example, a higher proportion of chil-
dren with mothers who had primary education received
MAD compared to those who did not (10.5% vs. 8.6%),
and the same pattern was observed for mothers with
secondary/higher education (14.7% vs. 11.5%). Further
details are presented in Table 1.

Multivariate analysis results, presented in Table 2, indi-
cate that the likelihood of receiving MAD was greater
in children aged 13-18 and 19-23 months, compared
to those aged 6-12 months with AORs of 2.01 (95%
CI:1.63-2.48), and 2.11 (95% CI: 1.68—2.66), respectively.
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n=7,876

Grains, roots, tubers and fortified grains 66.3%
Dairy products 57.9%
Legumes and nuts 24.9%
Eggs 18.5%
Other fruits and vegetables 16.9%

Flesh foods 12.2%

Vitamin A rich fruits and vegetables 9.0%

Fig. 2 Prevalence of food consumption by children 6-23 months according to MAD

n=7,876

Achieved . 7.3%

Not achieved 92.7%

Achieved - 16.9%

Not achieved 83.1%

Not achieved 49.7%

Minimum

acceptable diet

diversity

fequency

Minimum meal Minimum dietary

Fig. 3 Minimum acceptable diet, minimum dietary diversity, and minimum meal frequency among children 6-23 months of age

Conversely, children of mothers aged 30-39 years had [AOR: 0.67 (95%cCI: 0.54—0.83)]. Children belonging to
lower odds of receiving MAD compared to those of households with higher wealth status had significantly
mothers aged 15-29 years [AOR: 0.79 (95% CI: 0.64—  higher odds of receiving MAD, with AORs of 1.39 (95%
0.96)], as did children born via non-institutional deliv- CI: 1.04-1.87), 2.06 (95% CI: 1.51-2.82), and 3.07 (95%
eries compared to those with institutional deliveries CI: 2.14—4.40) for the 3rd, 4th, and 5th quintile of wealth
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Table 1 Baseline characteristics of 7,876 mother—child dyads Table 1 (continued)
Characteristics  Total Whether MAD was P-Value  Characteristics Total Whether MAD was P-Value
n=7,876 (%) practiced n=7,876 (%) practiced
Yes No Yes No
n=579 (%) n=7,297 (%) n=579 (%) n=7,297 (%)
Mother’s age (years) Wealth status
15-29 585 62.7 58.1 0.07 Lowest 235 14.7 24.2 <0.001
30-39 334 292 338 quintile
40-49 81 81 81 Second 234 164 24.0
Mother’s education Third 223 214 224
Noformal 795 748 799 001 Fourth 180 244 175
education Highest 128 23.1 12.0
Primary 8.8 10.5 86 quintile
Secondary/ 11.7 14.7 11.5
higher
Household head education status, respectively. Children living in rural areas, com-
No formal 644 589 64.8 0.01 PR .
education pared to those living in urban areas, had higher odds of
Primary 16 194 s receiving MAD [1.56 (95% CI: 1.21-2.01)].
Secondary/ 240 28.7 237
higher . .
Residential area DISC':‘““’“ .
Urban 157 185 155 0.05 We aimed to assess the prevalence of MAD and its asso-
Rural 843 815 g4 ciated factors among children aged 6-23 months in
Place of delivery Afghanistan. The study showed that only 7.3% of chil-
Nomdnstite . 36.1 s 37 <00o;  dren received the recommended MAD. In addition to
tional this, child’s and mother’s age, place of delivery, residential
Institutional 639 765 629 area, and wealth status were factors significantly associ-
Antenatal care (ANC) visits ated with MAD.
No visit 257 185 26.2 <0001 In this study, the prevalence of MAD among Afghan
1-3 visits 440 423 441 children aged 6—23 months was 7.3%. A study conducted
> 4 visits 303 399 297 by Giovanna et al. assessing MAD in 80 low and middle-
Child age income countries (LMICs) documented a higher preva-
6-12 months 407 263 418 <0001 lence (10.1%) compared to what we found in Afghanistan
13-18 months  36.1 437 355 [23]. Other previous studies have shown a relatively high
19-23 months  23.2 301 27 prevalence of MAD in LMICs, ranging from 23 to 47%
Child sex [21, 24-26]. Furthermore, the prevalence of MAD in
Male 506 516 505 058 our study was lower than the 18% reported in the 2015
Female 495 484 495 Afghanistan Demographic Health Survey (ADHS) [13].
Birth order The decline in MAD prevalence in Afghanistan over time
1st child 141 131 142 047 could be attributed to socioeconomic instability follow-
Sndormore 859 86.9 858 ing the 2021 political transition, as international assis-
children tance was severely restricted, plunging the country into
Number of under-5 children a deeper humanitarian crisis [18]. Several other recent
1 child 234 228 234 053 studies have also reported a high prevalence of malnutri-
2-3children 634 62.5 636 tion and poor feeding practices among Afghan children
>4children 132 147 130 [16, 18]. Together, these findings suggest that interven-
Mother's media access tional strategies that focus on IYCF practices should be a
No 833 744 84.0 <0001 key priority for Afghan policymakers and donors.
Yes 16.7 256 160 The results of our study showed that children aged

13-18 months and 19-23 months were more likely to
receive MAD than children aged 6-12 months. This find-
ing concurs with those of other studies in LMICs [26—
28]. From these studies, it is evident that child-feeding
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Table 2 Likelihood of MAD among children aged 6-23 months
Characteristics COR P-Value AOR P-Value
(95%ClI) (95%ClI)

Mother’s age (years)

15-29 Reference Reference

30-39 0.80 (0.66-0.97) 0.02 0.79 (0.64-0.96) 0.02

40-49 0.93 (0.68-1.28) 0.66 0.94 (0.67-1.32) 0.74
Mother's education

No formal education Reference Reference

Primary 1.30(0.99-1.73) 0.06 1.02(0.75-1.39) 0.89

Secondary/higher 1.37(1.07-1.75) 0.01 0.88 (067-1.16) 036
Household head education

No formal education Reference Reference

Primary 1.19(0.91-1.55) 0.20 0.97 (0.73-1.28) 0.82

Secondary/higher 133(1.10-1.62) 0.003 0.94(0.76-1.16) 0.59
Residential area

Urban Reference Reference

Rural 0.81 (0.65-1.00) 0.05 1.56 (1.21-2.01) <0.001
Place of delivery

Institutional Reference Reference

Non-institutional 0.52 (0.43-0.64) <0.001 0.67 (0.54-0.83) <0.001
Antenatal care (ANC) visits

No visit Reference Reference

1-3 visits 1.36 (1.08-1.72) 0.01 1.02 (0.79-1.30) 0.89

>4 Visits 1.87 (1.48-2.38) <0.001 1.27 (0.99-1.65) 0.06
Child age

6-12 months Reference Reference

13-18 months 1.96 (1.59-2.41) <0.001 2.01(1.63-2.48) <0.001

19-23 months 2.11(1.69-2.65) <0.001 2.11(1.68-2.66) <0.001
Child sex

Male Reference Reference

Female 0.95(0.81-1.13) 0.58 0.98 (0.82-1.16) 0.80
Birth order

Tst child Reference Reference

>2 child 1.10(0.85-1.41) 047 1.29(0.97-1.71) 0.08
Number of under-5 children

1 child Reference Reference

2-3 children 1.01(0.82-1.24) 0.93 1.05 (0.84-1.32) 067

>4 children 1.16 (0.87-1.54) 0.32 1.00 (0.74-1.36) 0.99
Mother’s media access

No Reference Reference

Yes 1.80 (1.48-2.19) <0.001 1.18 (0.94-1.48) 0.16
Wealth status

Lowest quintile Reference Reference

Second 1.13(0.84-1.52) 043 1.07 (0.79-1.45) 0.67

Third 1.57 (1.18-2.09) 0.002 1.39(1.04-1.87) 0.03

Fourth 2.30(1.74-3.03) <0.001 2.06 (1.51-2.82) <0.001

Highest quintile 3.19(240-4.23) <0.001 3.07 (2.14-4.40) <0.001

Abbreviations: COR Crude odds ratio, AOR Adjusted odds ratio. Significant values are in bold
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practices improve with age [24]. Although Afghan chil-
dren are introduced to complementary foods through
the “wheat feeding ceremony” at the age of six months
[13], children are not adequately and appropriately fed.
In some Afghan communities, certain solid foods are
considered harmful during the initial months of comple-
mentary feeding, contributing to suboptimal practices
[29]. To improve child complementary feeding prac-
tices in Afghanistan, children aged 6—12 months should
receive more attention. Therefore, mothers or caretakers
should be educated on the nutritional needs of children
at different stages of development, so be able to adhere to
the minimum acceptable diet for their children.

We observed that mothers aged 30-39 years were less
likely to feed the recommended MAD to their children
as compared to mothers younger than 30 years. The
association between mother’s age and MAD is previ-
ously reported in studies from LMICs [27, 30-32]. How-
ever, in most of these studies, the likelihood of feeding
the recommended MAD was higher in older age group
mothers [21, 30, 31]. Only one investigation reported a
finding similar to our study that older mothers were less
likely to achieve MAD for their children [27]. A possible
explanation might be that older mothers in Afghanistan
often have larger families, which can significantly strain
their time and resources. This situation may hinder their
ability to meet the nutritional needs of younger children
effectively. Moreover, larger household sizes are linked
to poorer feeding practices due to limited resources [33].
Additionally, older mothers might adhere more strictly to
traditional feeding practices, which may not align with
current recommendations for diverse and frequent feed-
ing. In contrast, younger mothers are often more exposed
to modern health information and better access to media
and healthcare services, including nutrition counseling
[34]. However, further research is needed to identify the
specific underlying causes. Nonetheless, this association
could be important for policymaking and interventions.

Mothers who had non-institutional deliveries were less
likely to provide their children with the recommended
MAD compared to those who had institutional deliveries.
An earlier study from Afghanistan found no significant
association between places of delivery and MAD [13].
However, our findings align with research from other
LMICs [19, 25]. During institutional delivery, women
often receive counseling about child nutrition and feed-
ing practices, which may improve adherence to the rec-
ommended MAD. In addition to its impact on MAD,
institutional delivery has also been linked to the timely
initiation of breastfeeding, exclusive breastfeeding prac-
tices, and higher childhood immunization rates [35-37].
Therefore, encouraging pregnant women to give birth in
health facilities is paramount.
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The odds of receiving MAD were greater in children
living in rural areas than those living in urban areas. This
finding is different from previous studies which reported
better adherence to MAD in urban children [38, 39]. Pre-
vious research in Afghanistan has highlighted regional
disparities in complementary feeding practices [13]. In
the context of Afghanistan, rural families often engage in
agriculture, stockbreeding, and fruit production, provid-
ing them with direct access to fresh and nutritious food
[17, 40]. This self-sufficiency can play a significant role in
enhancing child-feeding practices. However, recent stud-
ies reported significant food insecurity, widespread pov-
erty, and higher malnutrition rates in rural Afghanistan
[16, 41-43]. Therefore, this finding deserves validation in
future studies.

A growing body of evidence demonstrates that higher
household wealth contributes to improved IYCF prac-
tices [24, 33, 39]. Our study indicates a fairly strong asso-
ciation between household wealth status and achieving
MAD for children. Children belonging to households
with higher wealth quintiles (3rd, 4th, and 5th) were
more likely to receive MAD in comparison to those who
belonged to households with the lowest wealth quin-
tile. This finding aligns with previous studies from other
developing countries [19, 44], and a previous study in
Afghanistan [13]. Households with higher wealth quin-
tiles are expected to have the resources to afford better
nutrition for children, enabling them to apply recom-
mended child-feeding practices [13]. Moreover, earlier
studies in Afghanistan [16, 18], revealed that children
from economically disadvantaged households are at an
increased risk of malnutrition. Therefore, it is essential
to design interventions that specifically target this pop-
ulation. Policymakers must prioritize improving child-
feeding practices for socioeconomically disadvantaged
households to address these inequalities.

Policy implications and recommendations

The extremely low prevalence of MAD (7.3%) among
children aged 6-23 months in Afghanistan underscores
significant gaps in child nutrition and calls for urgent,
coordinated multi-sectoral efforts. To improve the provi-
sion of MAD, the following measures are recommended:
First, enhance infant and young child feeding counseling
for elderly mothers, those with non-institutional deliver-
ies, and families with lower wealth status to improve their
ability to understand the nutritional needs of children at
different stages of growth. Second, designing and imple-
menting nutrition support programs to reach young
children is mandatory to improve their nutritional sta-
tus. Finally, addressing food insecurity through collabo-
rative efforts with governmental and non-governmental
stakeholders is critical, focusing on enhancing family
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livelihoods and ensuring sustainable access to nutritious
foods.

Limitations

This study has some limitations. First, the data collected
in this national household survey were self-reported and
may have affected the validity of the results. Second, the
data in MICS 2022-2023 restricted our evaluation of dif-
ferent factors associated with MAD. Therefore, future
studies should consider other influencing factors, such as
maternal knowledge of child-feeding practices, cultural
practices, religious beliefs, and postnatal checkups in
their analyses [19-21, 28, 45]. Finally, the cross-sectional
nature of the data did not allow for causal inferences
regarding factors that may affect MAD.

Conclusion

The current study found that a small percentage (7.3%)
of children received MAD in Afghanistan. The study also
identified that child’s and mother’s age, place of delivery,
residential area, and wealth status were factors signifi-
cantly associated with MAD. These findings underscore
the persistent challenges in meeting nutritional stand-
ards for young children in Afghanistan, compounded by
socio-economic and healthcare access disparities. Under-
standing these associations provides a crucial evidence
base for addressing child nutrition and guiding future
research on improving dietary practices.
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