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Abstract

Background

Association between poor infant and young child feeding (IYCF) practices and malnutrition

in infants and young children (IYC) is well established. Furthermore, appropriate IYCF prac-

tices are important during the first 1,000 days of life to ensure optimal health and develop-

ment. Understanding IYCF practices and associated socioeconomic and demographic

factors will inform interventions to achieve the UN 2030 Sustainable Development Goal

(SDG) target to end malnutrition in all forms.

Objective

This study estimates the prevalence of Minimum Dietary Diversity (MDD), Minimum Meal

Frequency (MMF), and Minimum Acceptable Diet (MAD), and examines their association

with socioeconomic and demographic characteristics among children aged 6–23 months in

Ghana.

Method

We used data from the Ghana Multiple Indicator Cluster Survey 6 (GMICS6) conducted in

2017–18. Participants were recruited through multi-stage stratified cluster sampling. Infor-

mation on caregiver’s self-reported breastfeeding status and 24-hour dietary recall of foods

IYC were fed with were collected through face-to-face interviews. We estimated the preva-

lence of MDD, MMF and MAD with a 95% confidence interval (CI). We investigated the

socioeconomic and demographic determinants of MDD, MMF and MAD using univariate

and multivariable logistic regression analyses.
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Findings

Among 2,585 IYC aged 6–23 months, MDD, MMF and MAD were estimated as 25.46%,

32.82% and 11.72% respectively. Age of the IYC, educational status of the mothers/primary

caregivers, and resident regions were found to have positive associations with MDD, MMF

and MAD. In addition, the richest household wealth index and urban area of residence were

found to have significant positive associations with MDD.

Conclusion

We report a low prevalence of MDD, MMF and MAD. Efforts to improve IYCF practices

among children aged 6–23 months in Ghana should focus on multi-sectorial approaches

including increasing access to formal education, income-generating activities and address-

ing regional and rural-urban inequity.

Introduction

Appropriate feeding practices for infants and young children (IYC) reduce the risk of diar-

rhoea [1] and acute respiratory infections [2] and prevent anthropometric growth failure [3].

Appropriate feeding of IYC is therefore important particularly during the first 1,000 days of

life to ensure optimal health and development [4]. The United Nations Convention on the

Rights of the Child states that every child has the right to be raised well and get basic needs,

which include a balanced diet, adequate clothing, sufficient shelter, and proper healthcare [5].

United Nations Children’s Fund (UNICEF) and the World Health Organisation (WHO) rec-

ommend initiation of breastfeeding within one hour of birth, exclusive breastfeeding for the

first six months of life and introduction of nutritionally adequate, age-specific and safe com-

plementary (solid, semi-solid or soft) foods at six months along with continued breastfeeding

up to two years of age and beyond [6].

To assess infant and young child feeding (IYCF) practices, WHO and UNICEF (2021)

developed 16 core indicators. These indicators include ever breastfed, early initiation of breast-

feeding, exclusively breastfed for the first two days after birth, exclusive breastfeeding for the

first six months, feeding formula and/or animal milk in addition to breast milk under six

months, continued breastfeeding till 12–23 months, the introduction of solid, semi-solid or

soft foods (ISSSF) at six months, minimum dietary diversity (MDD) during 6–23 months,

minimum meal frequency (MMF) during 6–23 months, minimum milk feeding frequency

(MMFF) for non-breastfed children aged 6–23 months, minimum acceptable diet (MAD) dur-

ing 6–23 months, egg and/or flesh food consumption during 6–23 months, sweet beverage

consumption during 6–23 months, unhealthy food consumption during 6–23 months, zero

vegetable or fruit consumption during 6–23 months and bottle feeding during 0–23 months.

MDD, MMF and MAD are among the important indicators recommended by WHO for

assessing complementary feeding practices among IYC aged 6–23 months [7].

Despite the WHO/UNICEF recommendation and the critical benefits related to IYCF,

most studies have recorded suboptimal rates of appropriate IYCF practices. Analysis of the

UNICEF global database reports global rates of 52.2% and 29.4% for MMF and MDD respec-

tively, among children aged 6–23 months [8]. Syntheses of national survey data from 80 low

and middle-income countries showed that only 21.3%, 56.2% and 10.1% of these countries

had a prevalence of more than 50% in MDD, MMF and MAD, respectively [9].

In sub-Saharan Africa, data from demographic and health surveys between 2010 and 2016

revealed that 41.9% of children aged 6–23 months met MMF, 21% met MDD and 9.8% met
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MAD [10]. A community-based survey in Iseyin, a rural community in Oyo state, Nigeria

reported the prevalence of MDD at 17.7%, MMF at 46.9% and MAD at 14.9% [11]. A similar

study in the rural Damot sore district, Southern Ethiopia, found the prevalence of MDD at

16.5%, MMF at 94.5% and MAD at 16.3% [12].

In Ghana, the prevalence of appropriate IYCF practices for IYC aged 6–23 months is far

below the WHO recommendation. As of 2008 in Ghana, the prevalence of MAD for children

aged 6–23 months was 29.9% [13], but this declined to 13% in 2014 [14]. In a study based on

six public health facilities in Ghana’s Accra metropolitan Assembly, MAD was estimated at

32% [15]. A cross-sectional study in the Kpandai district of Ghana reported the prevalence of

MAD among IYC aged 6–23 months at 8.5% [7]. A community-based study in Northern

Ghana reported the prevalence of MDD at 35.5%, MMF at 57.3% and MAD at 25.5% among

children aged 6–23 months [16]. In 2021, an analysis based on the Ghana Micronutrient Sur-

vey of IYC aged 6–23 months revealed that 42% met MDD, 38% met MMF and 14% met

MAD [17]. Suboptimal IYCF practices have been found to be directly associated with child-

hood malnutrition [18, 19]. Underweight (weight-for-age Z-score <-2SD), wasting (weight-

for-height Z-score<-2SD), stunting (height-for-age Z-score <-2SD), micronutrient defi-

ciency and overweight (weight-for-age Z-score >2SD) account for more than half of all infant

and child mortality in developing countries [20].

Governments and stakeholders need nationally representative accurate and timely evidence

to understand the current situation of IYCF practices for IYC aged 6–23 months and its associ-

ated factors. Knowing the factors influencing IYCF practices will help shape the development

and implementation of evidence-based and effective interventions. In this context, our study

aimed to provide information about the prevalence of MDD, MMF and MAD among IYC

aged 6–23 months and their association with socioeconomic and demographic characteristics

of the IYC in Ghana using nationally representative data from the most recent Ghana Multiple

Indicator Cluster Survey 6 (GMICS6), conducted in 2017–18. The findings of this study are

expected to assist key policymakers and programme implementers to identify areas requiring

further improvements and design need-based and evidence-driven interventions. This will

help improve appropriate IYCF practices for IYC aged 6–23 months in Ghana and in the long

run contribute towards the target of ending malnutrition in all forms under the UN 2030 sec-

ond Sustainable Development Goal (SDG) of zero hunger.

Materials and methods

Study design

A secondary data analysis of the Ghana Multiple Indicator Cluster Survey 6 (GMICS6) was

done to estimate the prevalence of MDD, MMF and MAD and investigate its associated socio-

economic and demographic factors. The GMICS6 was carried out from October 2017 to Janu-

ary 2018 by the Ghana Statistical Service (GSS) in partnership with the Ministry of Health,

Ministry of Education, Ministry of Sanitation and Water Resources, Ministry of Gender, Chil-

dren and Social Protection, Ghana Health Service and the Ghana Education Service [21] with

technical support from UNICEF [21].

The global MICS programme is an international multi-purpose household survey initiated

by UNICEF in the mid-1990s with the goal of assisting countries to collect internationally

comparable data on varied characteristics of women and children such as breastfeeding status

and dietary practices. This data is used for evidence-based national development planning and

initiatives and for monitoring progress made towards national goals and global commitments

such as the SDGs [22].
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Study setting and participants

Ghana is a middle-income West African country which currently has 16 administrative

regions. However, at the time GMICS6 was conducted, there were 10 administrative regions

namely: Western, Central, Greater Accra, Volta, Eastern, Ashanti, Brong Ahafo, Northern,

Upper East and Upper West [21].

This study utilised data from the mother/caregiver-child pair about breastfeeding and die-

tary practices of 2,585 IYC aged 6–23 months.

Sampling

The GMICS6 employed a multi-stage stratified cluster sampling approach using a sampling

frame based on the 2010 Population and Housing Census (PHC) [21]. GMICS6 selected cen-

sus enumeration areas (primary sampling units) from both urban and rural areas in each of

the then 10 regions of Ghana by using systematic probability sampling proportional to size.

Further details of the sampling are reported in the 2017–18 MICS report [21].

The overall sample size of the GMICS6 was 13,202 households with a response rate of

99.4% [21]. All children under 5 years of age living in the sampled households were included

in the survey. A total of 8,903 children under five years of age were listed in these households

with a response rate of 99.7%. Out of these children, 2,585 were in the age range of 6–23

months and were included in this study.

The sample flow details are outlined in Fig 1.

Survey instruments

Mother’s or caregiver’s self-reported breastfeeding status and all foods that children under five

years of age were fed with and frequency of feeding within the last 24 hours before the survey

alongside socioeconomic and demographic characteristics were collected using the under-5

questionnaire of the GMICS6.

Data collection

Data for the GMICS6 was collected via face-to-face interviews using Computer-Assisted Per-

sonal Interviewing (CAPI) technique.

A training of 30 days for field investigators was conducted from 10th September to 10th

October 2017. The content of this training included interviewing techniques, contents of the

Fig 1. Sample flow details.

https://doi.org/10.1371/journal.pone.0286055.g001
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questionnaires, CAPI application, skills in asking questions and mock interviews, 5 days of

field practice and a one-day full pilot survey in localities around Winneba in the Central

Region. Mandatory re-interviewing was implemented in one household per cluster using both

random and purposive sampling techniques. Daily observations of the interviewer’s skills and

performance were done [21].

Ethical consideration

We utilised secondary data from GMICS6 whose ethical considerations have been published

elsewhere [21].

Measures/variables

Outcome variables. Minimum Dietary Diversity (MDD): IYC aged 6–23 months who

were fed foods and beverages from at least five of eight food groups during the previous day.

The eight food groups are: breastmilk; dairy products (milk, infant formula, yogurt and

cheese); grains, roots, tubers and plantain; legumes or pulses (beans, peas and lentils), nuts and

seeds; flesh foods (meat, fish, poultry and liver/organ meats); eggs; vitamin-A rich fruits and

vegetables and other fruits and vegetables [23].

Minimum Meal Frequency (MMF): IYC aged 6–23 months who were fed foods and bever-

ages 2 times and 3 times for 6–8 months and 9–23 months, respectively, and for non-breastfed

IYC aged 6–23 months, 4 times including milk feeds and at least one solid, semi-solid or soft

food during the previous day [23].

Minimum Milk Feeding Frequency (MMFF) for non-breastfed children: Non-breastfed

IYC aged 6–23 months who were fed with at least two milk feeds (infant formula, animal milk

or yogurt) during the previous day [23].

Minimum Acceptable Diet (MAD): Breastfed IYC aged 6–23 months who received MDD

and MMF per age during the previous day and non-breastfed children aged 6–23 months who

received MDD, MMF per age and MMFF during the previous day [23].

Independent variables. The following socioeconomic and demographic characteristics of

IYC aged 6–23 months were included in the analysis: sex of the child; place of residence;

administrative region (Western, Central, Greater Accra, Volta, Eastern, Ashanti, Brong Ahafo,

Northern, Upper East and Upper West); age in months (6–8, 9–11, 12–17 and 18–23); moth-

er’s or caretaker’s educational attainment (None, primary, JSS/JHS/middle, SSS/SHS/Second-

ary and higher); household ethnicity (Akan, Ga/Dangme, Ewe, Guan, Gruma, Mole Dagbani,

Grusi, Mande and Others) and household wealth index which captures the underlying long-

term wealth of the household ranked according to the wealth score of the household based on

urban and rural factor scores regressed on assets owned by that household and finally divided

into 5 equal parts or quintiles (poorest, poorer, middle, richer and richest).

Statistical analyses

The GMICS6 dataset was accessed at mics.unicef.org. Each IYCF indicator or outcome vari-

able (MDD, MMF and MAD) was dichotomised into a binary variable as “yes = 1” for a child

who meets the indicator and “no = 0” for a child who does not meet the indicator. Frequencies,

percentages/prevalences and means (± standard deviation) were used to describe the socioeco-

nomic and demographic characteristics and outcome variables. Firstly, the Chi-square test was

done to investigate the association between socioeconomic and demographic variables as well

as the outcome variables. Socioeconomic and demographic variables that showed statistically

significant (p� 0.05) association with the outcome variables were also investigated using uni-

variate (unadjusted) logistic regression. Statistically significant (p� 0.05) socioeconomic and
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demographic variables in the univariate models were then included in the multivariable logis-

tic regression model to get the adjusted association of selected socioeconomic and demo-

graphic factors after controlling for other potential confounders. The regression outputs were

reported in the form of Odds Ratios (ORs) with 95% confidence intervals (CIs). The level of

significance was determined at p-value� 0.05. The data were analysed using Stata/SE version

17.0 (Stata Corporation, LLC, College Station, Texas, USA). Stata syntax developed for calcu-

lating IYCF indicators [23] was customised and used for the analysis. The Stata command ‘svy-

set’ was used to declare the complex sampling design of the data, while all estimations were

performed by using the complex survey-specific command ‘svy.’

Results

Socioeconomic and demographic characteristics of infants and young

children aged 6–23 months

Table 1 shows the socioeconomic and demographic characteristics of the IYC. The mean age

of the sampled IYC was 14.3 months (±5.3) and over half (50.6%) were males. Among the IYC,

33.9% and 32.1% of them were 18–23 months and 12–17 months respectively while 56.6%

were residing in rural areas. The Ashanti region recorded the highest percentage of IYC

(23.9%) while the Upper West region recorded the lowest percentage of IYC (2.3%). In terms

of education, about one-fifth (22.9%) of mothers or caregivers of the IYC had no formal educa-

tion and only 5.9% had above secondary-level education. Majority of the IYC were from the

Akan ethnic group (46.4%) while the Mande ethnic group recorded the least IYC (0.1%). Over

a fifth (21.8%) of the IYC were from the poorest households and 19.8% were from the richest

households.

Prevalence of minimum dietary diversity among infants and young

children aged 6–23 months in Ghana

Over a quarter (25.4%, 95% CI: 22.98, 27.94) of IYC in this study met MDD (Table 2). Almost

equal proportions of male and female IYC achieved MDD, 24.7% and 26.2% respectively

(Table 3). The majority (33.6%) of the IYC who achieved MDD were in the 12–17 months age

group. Almost one-third of the IYC (31.7%) from urban areas achieved MDD whilst a fifth

(20.6%) IYC from rural areas also achieved MDD. The Central region of Ghana recorded the

highest prevalence of IYC who achieved MDD (34.7%) whilst the Upper West region recorded

the least prevalence of MDD (13.9%). Nearly a fifth (18.4%) of IYC whose mothers/caregivers

had no formal education achieved MDD whilst over half (52.4%) of IYC whose mothers/care-

givers had above secondary-level education achieved MDD. The majority (94.6%) of IYC from

the Mande ethnic group did not achieve MDD. In terms of household wealth quintile, nearly a

fifth (18.4%) of IYC from the poorest households achieved MDD compared to almost half

(46.7%) of IYC in the richest households who achieved MDD. The staples (grains, roots, tubers

and plantain) were the food group that most (79%) IYC were fed with during the previous day

(Fig 2). The majority of IYC (77%) were also fed breastmilk during the previous 24 hours.

Consumption of other food groups by IYC was all below 50% with legumes or pulses, nuts and

seeds recording a consumption of 16%.

Prevalence of minimum meal frequency among infants and young children

aged 6–23 months in Ghana

The percentage of IYC who achieved MMF in the 24 hours preceding the survey was found to

be 32.8% (95% CI: 29.99, 35.66) (Table 2). Approximately, 3 in every 10 male IYC achieved
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Table 1. Socioeconomic and demographic characteristics of infants and young children aged 6–23 months

(n = 2,585).

Socioeconomic and demographic characteristics Frequency Percentage (%)

Sex

Male 1,309 50.62

Female 1,276 49.38

Age (months)

6–8 501 19.37

9–11 377 14.58

12–17 830 32.11

18–23 877 33.94

Area of residence

Urban 1,121 43.37

Rural 1,464 56.63

Administrative region

Western 293 11.34

Central 248 9.58

Greater Accra 242 9.37

Volta 212 8.21

Eastern 297 11.47

Ashanti 620 23.99

Brong Ahafo 238 9.20

Northern 293 11.34

Upper East 83 3.20

Upper West 59 2.30

Mother’s/caretaker’s educational level

None 577 22.92

Primary 554 21.62

JSS/JHS/Middle 999 37.13

SSS/SHS/Secondary 315 12.43

Higher 140 5.90

Household ethnicity

Akan 1,201 46.44

Ga/Dangme 180 6.94

Ewe 283 10.93

Guan 110 4.29

Gruma 108 4.18

Mole Dagbani 441 17.06

Grusi 46 1.81

Mande 3 0.10

Others 213 8.25

Household wealth index quintile

Poorest 564 21.84

Poorer 503 19.46

Middle 481 18.59

Richer 523 20.22

Richest 514 19.89

https://doi.org/10.1371/journal.pone.0286055.t001
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MMF (31.3%) and 34.3% of female IYC had MMF (Table 4). IYC aged 6–8 months achieved

the highest prevalence of MMF (53.7%) while 4 in every 5 IYC (80.2%) in the age group of 18–

23 months did not achieve MMF. There was not much difference in the prevalence of MMF

among IYC from urban and rural areas (32.1% and 33.7% respectively). The highest prevalence

of MMF was recorded in the Central region (44.5%) while the Brong Ahafo region recorded

the lowest prevalence (21.8%). Among the ethnic groups, the highest prevalence of MMF

(35.5%) was observed among Mole Dagbani IYC. Contrastingly, none of the IYC from the

Mande ethnic group achieved MMF. The prevalence of MMF increased with mother’s/caregiv-

er’s educational status. Less than 30% (28.4%) and over half (55.6%) of IYC whose mothers or

caregivers had no formal education and above secondary-level education achieved MMF

respectively. The prevalence of MMF was higher among IYC from the richest households com-

pared to those from the poorest households (39.5% versus 28.2% respectively).

Prevalence of minimum acceptable diet among infants and young children

aged 6–23 months in Ghana

The prevalence of MAD 24 hours prior to the survey was 11.7% (95% CI: 9.7–13.7) (Table 2).

Among males IYC, 10.6% achieved MAD while 12.8% of female IYC achieved MAD (Table 5).

The highest prevalence of MAD was recorded among the age group of 12–17 months (15.1%)

and only 7.6% of IYC in the age group of 6–8 months achieved MAD. About 13 in every 100

IYC (13.5%) from urban areas and about 10 in every 100 (10.3%) IYC from rural areas

achieved MAD. In the Upper West region, 4.7% of IYC achieved MAD while 83.8% of IYC

from the Ashanti region did not achieve MAD. Among IYC whose mothers or caregivers had

no formal education, 8.2% achieved MAD and 33.6% of IYC whose mothers or caregivers had

above secondary-level education achieved MAD. About 16 in every 100 IYC (16.8%) from the

Mole Dagbani ethnic group achieved MAD while all IYC from the Mande ethnic group did

not achieve MAD. The majority of IYC from the richest households achieved MAD compared

to their poorest counterparts (18.5% and 9.9% respectively).

Socioeconomic and demographic determinants of feeding practices for

infant and young children aged 6–23 months

Minimum dietary diversity. Table 3 presents socioeconomic and demographic predictors

of MDD among IYC aged 6–23 months. IYC from the age groups of 9–11 months (AOR: 2.39;

95% CI: 1.32, 4.33), 12–17 months (AOR: 4.48; 95% CI: 2.69, 7.46) and 18–23 months (AOR:

3.54; 95% CI: 2.18, 5.75) were 2.39, 4.48 and 3.54 times more likely to achieve MDD respec-

tively compared to IYC aged 6–8 months. IYC having a mother or caregiver with secondary

education (AOR: 2.21; 95% CI: 1.34, 3.65) and with above secondary education (AOR: 2.19;

95% CI: 1.11, 4.33) had 2 times the odds of achieving MDD compared to IYC with mothers or

caregivers with no formal education. IYC from the richest households (AOR: 2.28; 95% CI:

Table 2. Prevalence of minimum dietary diversity, minimum meal frequency, minimum milk feeding frequency and minimum acceptable diet among infants and

young children aged 6–23 months (n = 2,585).

IYCF indicator Frequency Prevalence (%) 95% CI

Minimum Dietary Diversity 658 25.46 22.98, 27.94

Minimum Meal Frequency 848 32.82 29.99, 35.66

Minimum Milk Feeding Frequency 88 15.91 11.89, 19.93

Minimum Acceptable Diet 303 11.72 9.72, 13.72

https://doi.org/10.1371/journal.pone.0286055.t002
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Table 3. Socioeconomic and demographic predictors of minimum dietary diversity among infants and young children aged 6–23 months.

Socioeconomic and demographic characteristics Achieved MDD (%) Chi-squared test (p-value) Crude Odds Ratio (95% CI) Adjusted Odds Ratio (95% CI)

Sex 0.6107

Male 24.74

Female 26.20

Age (months) �0.001

6–8 10.24 1.00 1.00

9–11 22.55 2.55 (1.46, 4.45)** 2.39 (1.32, 4.33)**
12–17 33.60 4.44 (2.67, 7.33)*** 4.48 (2.69, 7.46)***
18–23 27.69 3.36 (2.14, 5.27)*** 3.54 (2.18, 5.75)***
Area of residence �0.001

Urban 31.71 1.00 1.00

Rural 20.67 0.56 (0.43, 0.73)*** 0.85 (0.63, 1.14)

Administrative region �0.001

Western 29.34 1.00 1.00

Central 34.74 1.28 (0.81, 2.02) 1.41 (0.90, 2.23)

Greater Accra 31.83 1.12 (0.67, 1.88) 0.64 (0.38, 1.06)

Volta 14.32 0.40 (0.20, 0.80)** 0.51 (0.26, 0.97)*
Eastern 20.80 0.63 (0.40, 0.99)* 0.71 (0.45, 1.11)

Ashanti 29.92 1.03 (0.66, 1.60) 0.91 (0.59, 1.40)

Brong Ahafo 18.52 0.55 (0.33, 0.91)* 0.56 (0.32, 0.97)*
Northern 21.47 0.66 (0.42, 1.02) 0.92 (0.56, 1.51)*
Upper East 19.50 0.58 (0.36, 0.93)* 0.74 (0.45, 1.22)

Upper West 13.90 0.39 (0.23, 0.65)*** 0.49 (0.28, 0.84)*
Mother’s/caregiver’s educational level �0.001

None 18.41 1.00 1.00

Primary 18.24 0.99 (0.61, 1.59) 0.85 (0.54, 1.33)

JSS/JHS/Middle 24.64 1.45 (1.03, 2.05)* 1.19 (0.78, 1.80)

SSS/SHS/Secondary 41.69 3.17 (2.07, 4.86)** 2.21 (1.34, 3.65)**
Higher 52.48 4.90 (2.44, 9.83)*** 2.19 (1.11, 4.33)*
Household ethnicity 0.7894

Akan 26.49

Ga/Dangme 24.66

Ewe 22.80

Guan 19.40

Gruma 20.45

Mole Dagbani 27.35

Grusi 18.75

Mande 5.33

Others 27.48

Household wealth index quintile �0.001

Poorest 18.49 1.00 1.00

Poorer 18.47 1.00 (0.67, 1.48) 0.86 (0.56, 1.33)

Middle 23.89 1.38 (0.93, 2.05) 1.13 (0.73, 1.74)

Richer 20.16 1.11 (0.71, 1.76) 0.76 (0.45, 1.30)

Richest 46.79 3.88 (2.58, 5.82)*** 2.28 (1.33, 3.90)**

*p-value�0.05,

**p-value�0.01 and

***p-value�0.001

https://doi.org/10.1371/journal.pone.0286055.t003
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1.33, 3.90) had over twice the odds of achieving MDD compared to IYC from the poorest

households.

Compared to the Western region, IYC from the Volta (AOR: 0.51; 95% CI: 0.26, 0.97),

Brong Ahafo (AOR: 0.56; 95% CI: 0.32, 0.97), Northern (AOR: 0.92; 95% CI: 0.56, 1.51) and

Upper West (AOR: 0.49; 95% CI: 0.28, 0.84) regions respectively had 49%, 44%, 8% and 51%

lower odds of achieving MDD. IYC from rural areas had 44% reduced odds of achieving MDD

compared to IYC from urban areas.

Minimum meal frequency. Our multivariable logistic regression analysis suggests that

IYC with mothers or caregivers having secondary education (AOR: 1.92; 95% CI: 1.25, 2.95)

and above secondary education (AOR: 3.23; 95% CI: 1.70, 6.14) were 1.92 and 3.23 times more

likely to achieve MMF respectively compared to the IYC with mothers or caregivers with no

formal education. The odds of achieving MMF among IYC from the Central region (AOR:

1.74; 95% CI: 1.12, 2.71) was 1.74 times those from the Western region (Table 4).

On the other hand, IYC in the age groups of 9–11 months (AOR: 0.42; 95% CI: 0.29, 0.60),

12–17 months (AOR: 0.41; 95% CI: 0.29, 0.58) and 18–23 months (AOR: 0.20; 95% CI: 0.13,

0.29) had 58%, 59% and 80% reduced odds of achieving MMF respectively compared to IYC

aged 6–8 months. IYC from the Greater Accra region (AOR: 0.58; 95% CI: 0.36, 0.92) had a

42% reduced odds of achieving MMF compared to IYC from the Western region.

Minimum acceptable diet. Our analyses suggest that IYC aged 9–11 months (AOR: 1.86;

95% CI: 1.01, 3.41) and 12–17 months (AOR: 2.13; 95% CI: 1.18, 3.83) were 1.86 and 2.13

times more likely to achieve MAD respectively compared to IYC in the age group of 6–8

months (Table 5). Having a mother or caregiver with secondary education (AOR: 3.19; 95%

CI: 1.66, 6.10) and with above secondary education (AOR: 5.24; 95% CI: 2.04, 13.49) also put

IYC at about 3 and 5 times the odds of achieving MAD compared to those with no education.

IYC from the Central region had 1.93 times the odds of achieving MAD (AOR: 1.93; 95% CI:

1.09, 3.42) compared to those from the Western region.

Fig 2. Percent of IYC fed with various food groups during the previous day.

https://doi.org/10.1371/journal.pone.0286055.g002
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Table 4. Socioeconomic and demographic predictors of minimum meal frequency among infants and young children aged 6–23 months.

Socioeconomic and demographic characteristics Achieved MMF (%) Chi-squared test (p-value) Crude Odds Ratio (95% CI) Adjusted Odds Ratio (95% CI)

Sex 0.3042

Male 31.31

Female 34.37

Age (months) �0.001

6–8 53.73 1.00 1.00

9–11 33.66 0.44 (0.31, 0.62)*** 0.42 (0.29, 0.60)***
12–17 33.66 0.44 (0.31, 0.63)*** 0.41 (0.29, 0.58)***
18–23 19.74 0.21 (0.15, 0.31)*** 0.20 (0.13, 0.29)***
Area of residence 0.6014

Urban 33.70

Rural 32.15

Administrative region 0.0013

Western 31.17 1.00 1.00

Central 44.52 1.77 (1.14, 2.78)* 1.74 (1.12, 2.71)*
Greater Accra 24.54 0.72 (0.45, 1.15) 0.58 (0.36, 0.92)*
Volta 40.67 1.51 (0.95, 2.42) 1.58 (1.00, 2.50)

Eastern 27.49 0.84 (0.48, 1.45) 0.77 (0.42, 1.41)

Ashanti 37.89 1.35 (0.87, 2.07) 1.40 (0.92, 2.12)

Brong Ahafo 21.82 0.62 (0.36, 1.06) 0.61 (0.35, 1.04)

Northern 32.27 1.05 (0.68, 1.63) 1.18 (0.73, 1.93)

Upper East 25.48 0.75 (0.45, 1.26) 0.81 (0.47, 1.38)

Upper West 28.55 0.88 (0.58, 1.35) 0.86 (0.55, 1.36)

Mother’s/caregive’s educational level �0.001

None 28.48 1.00 1.00

Primary 27.66 0.96 (0.65, 1.41) 0.94 (0.62, 1.40)

JSS/JHS/Middle 32.79 1.23 (0.92, 1.64) 1.20 (0.85, 1.69)

SSS/SHS/Secondary 39.83 1.66 (1.13, 2.45)* 1.92 (1.25, 2.95)*
Higher 55.66 3.15 (1.72, 5.79)*** 3.23 (1.70, 6.14)***
Household ethnicity 0.1125

Akan 34.60

Ga/Dangme 27.10

Ewe 34.66

Guan 28.49

Gruma 33.53

Mole Dagbani 35.51

Grusi 26.78

Mande 0.00

Others 22.89

Household wealth index quintile 0.1076

Poorest 28.04

Poorer 33.27

Middle 29.82

Richer 33.68

Richest 39.58

*p-value�0.05,

**p-value�0.01 and

***p-value�0.001

https://doi.org/10.1371/journal.pone.0286055.t004
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Table 5. Socioeconomic and demographic predictors of minimum acceptable diet among infants and young children aged 6–23 months.

Socioeconomic and demographic characteristics Achieved MAD (%) Chi-squared test (p-value) Crude Odds Ratio (95% CI) Adjusted Odds Ratio (95% CI)

Sex 0.2871

Male 10.61

Female 12.87

Age (months) 0.0286

6–8 7.60 1.00 1.00

9–11 13.49 1.90 (1.05, 3.44)* 1.86 (1.01, 3.41)*
12–17 15.17 2.17 (1.18, 3.40)* 2.13 (1.18, 3.83)*
18–23 10.06 1.36 (0.82, 2.26) 1.33 (0.77, 2.31)

Area of residence 0.1147

Urban 13.55

Rural 10.32

Administrative region �0.001

Western 11.59 1.00 1.00

Central 20.14 1.92 (1.10, 3.36)* 1.93 (1.09, 3.42)*
Greater Accra 7.17 0.59 (0.26, 1.35) 0.37 (0.16, 0.88)*
Volta 10.07 0.85 (0.40, 1.81) 1.00 (0.48, 2.05)

Eastern 6.92 0.57 (0.27, 1.20) 0.61 (0.27, 1.36)

Ashanti 16.14 1.47 (0.80, 2.70) 1.37 (0.74, 2.53)

Brong Ahafo 5.48 0.44 (0.21, 0.94)* 0.44 (0.20, 0.96)*
Northern 12.85 1.12 (0.58, 2.18) 1.50 (0.69, 3.30)

Upper East 7.61 0.63 (0.31, 1.27) 0.68 (0.32, 1.48)

Upper West 4.71 0.38 (0.17, 0.84)* 0.41 (0.17, 0.97)*
Mother’s/caregiver’s educational level �0.001

None 8.23 1.00 1.00

Primary 7.48 0.90 (0.49, 1.64) 0.95 (0.51, 1.78)

JSS/JHS/Middle 10.67 1.33 (0.85, 2.08) 1.42 (0.83, 2.41)

SSS/SHS/Secondary 19.25 2.66 (1.51, 4.68)** 3.19 (1.66, 6.10)**
Higher 33.56 5.64 (2.20, 14.41)*** 5.24 (2.04, 13.49)**
Household ethnicity 0.1662

Akan 11.94

Ga/Dangme 6.88

Ewe 10.47

Guan 10.88

Gruma 6.81

Mole Dagbani 16.86

Grusi 5.80

Mande 0.00

Others 10.06

Household wealth index quintile 0.0160

Poorest 9.90 1.00 1.00

Poorer 7.96 0.79 (0.47, 1.31) 0.65 (0.38, 1.13)

Middle 12.15 1.26 (0.74, 2.15) 1.05 (0.57, 1.94)

Richer 10.25 1.04 (0.57, 1.90) 0.71 (0.34, 1.51)

Richest 18.50 2.06 (1.17, 3.63)* 1.01 (0.53, 1.93)

*p-value�0.05,

**p-value�0.01 and

***p-value�0.001

https://doi.org/10.1371/journal.pone.0286055.t005
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On the other hand, IYC from the Greater Accra (AOR: 0.37; 95% CI: 0.16, 0.88), Brong

Ahafo (AOR: 0.44; 95% CI: 0.20, 0.96) and Upper West (AOR: 0.41; 95% CI: 0.17, 0.97) regions

had 63%, 56% and 59% reduced odds of achieving MAD respectively compared to IYC from

the Western region.

Discussion

We investigated the prevalence and socioeconomic and demographic determinants of MDD,

MMF and MAD based on the GMICS 6 (2017/18). The prevalence of MDD, MMF and MAD

was found to be 25.4%, 32.8% and 11.7% respectively. Socioeconomic and demographic charac-

teristics having a positively significant association with MDD, MMF and MAD were the age of

the IYC, educational status of the mothers/primary caregivers, and resident regions. In addition,

the household wealth index was also found to have a positive significant association with MDD.

The percentage of IYC who achieved MDD in this study was slightly lower than 29.4%

which was reported through an analysis of UNICEF global database [8] but comparable to the

estimate of 25.1% based on the DHS data of 32 sub-Saharan African countries including

Ghana from 2010 to 2020 [24]. The percentage of IYC who achieved MDD in the 24 hours pre-

ceding the survey in this study is higher than 21% found in a similar study using data from

Ethiopia 2016 DHS [25] and 11.7% using data from Ethiopia 2019 DHS [26]. The percentage

of IYC who achieved MDD in the 24 hours preceding the survey in this study is also higher

than that reported in cross-sectional studies including 17.7% in Nigeria [11] and 16.5% in

Ethiopia [12] but lower than those reported in Ghana including, 35.5% [16], 32% [15] and

34.8% [27]. The difference might be due to the difference in sample size and the season in

which a particular survey was conducted.

Also, this study used the WHO and UNICEF revised definition of MDD (� five out of eight

food groups) considering breastmilk as a distinct food group. Other previous studies however

used the old definition (� four out of seven food groups). The use of the revised definition has

been shown to result in a decrease in the prevalence of MDD [28]. This should be kept in mind

in comparing the prevalence of MDD reported in this study with that of previous studies.

However, considering the results of this study, about a quarter of Ghanaian IYC aged 6–23

months were fed foods from at least five food groups during the previous day. This means

about 75% of the IYC in this study are at risk of not meeting nutrient requirements which are

essential to their physical and mental development. Even though quantities of the foods IYC

were fed with were not included in this study and dietary intake was assessed on a one-day

basis which may not reflect usual intake, nonetheless MDD has been shown to be a good pre-

dictor of nutrient adequacy and nutritional status [29].

This study also found a low intake of egg and flesh food among the IYC during the previous

day (20% and 45% respectively). Many countries have also recorded similar low consumption

of egg or flesh food [8]. This is worrisome given the fact that WHO recommends that IYC

aged 6–23 months be fed with meat, poultry, fish or egg on a daily basis or as frequently as pos-

sible [23] to ensure optimal growth [30].

The percentage of IYC who achieved MMF in the 24 hours preceding the survey in this

study is lower than 41.9% found in sub-Saharan Africa using DHS data [10] but similar to

33.6% found in a study in Nigeria [31]. Other community or facility-based studies in Ghana

reported MMF at 39.5% [7], 46% [13], 38% [17], 58.2% [32] and 57.3% [16]. The difference

might be attributed to the nationally representative nature of the data used in this study which

allows for a more representative and heterogeneous sample and more reliable prevalence. The

lower MMF in this study may be due to a lack of awareness among mothers or caregivers

about the number of times IYC should be fed per day.
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Ghanaian IYC aged 6–23 months in this study who achieved MAD compares favorably

with the average of 9.8% found in sub-Saharan Africa using DHS data [10] and 9.2% in South-

western Nigeria [31]. However, the percentage of IYC who achieved MAD in this study is also

lower than that found in some community or facility-based studies including 27.8% [32],

25.5% [16] and 38.9% [33] in Northern Ghana, 33% in South Kivu, Democratic Republic of

Congo [34], 14% in Southern Ghana [17] and 16.3% in Southern Ethiopia [12]. The reason

may be that community or facility-based studies use a relatively more homogenous sample of

participants compared to the data used in this study which is nationally representative. The

low MAD (11.72%) in this study means that more than 80% of IYC were at increased risk of

not meeting their micronutrient and meal frequency adequacy because MAD is a composite

indicator of MDD and MMF which depicts both quality and quantity of food given to IYC.

This low MAD may play a role in childhood malnutrition in Ghana. For instance, it has been

observed that between 30% and 50% of all children aged 6–59 months in Ghana were mal-

nourished [35]. This could negatively affect the physical growth and neurodevelopment of IYC

in Ghana. This is because it has been noted that IYC who do not meet MDD, MMF or MAD

are at higher risk of malnutrition [36, 37] which is significantly associated with neurodevelop-

ment impairment [38].

The association of socioeconomic and demographic characteristics with MDD, MMF and

MAD found in this study may help inform specific interventions to improve IYCF practices

among children aged 6–23 months in Ghana. IYC in the age groups of 9–11, 12–17 and 18–23

months were 2.39, 4.48 and 3.54 times more likely to achieve MDD than those aged 6–8

months. Similarly, IYC aged 9–11 and 12–17 months were 1.86 and 2.13 times more likely to

achieve MAD than those aged 6–8 months respectively. This is similar to that found in Dabat

District, Ethiopia [39], districts of Bopa and Houeyogbe, Benin [40], India [41], Ghana [13],

Southern Benin [42] and Northern Ghana [16]. The reason may be that younger infants and

children are given only cereal-based porridge which does not contain diverse nutrients but

older IYC are given family foods containing diverse nutrients making them more likely to

meet MDD and MAD. Behaviour change communication targeting IYCF among children

aged 6–23 months in Ghana should focus on increasing the production of locally available

foods and how to modify various family foods in terms of consistency such as blending fruits

and vegetables and how to enrich traditional porridges made from cereals with other foods

such as groundnut, soybean, egg and milk to ensure diverse foods for younger IYC. Older IYC

were also less likely to receive MMF than younger IYC (6–8 months). This means that atten-

tion is not given to IYC aged 9–23 months in terms of feeding frequency as compared to their

younger counterparts. Sensitization is required for mothers/caretakers to make them under-

stand that older IYC needs frequent meals to meet their nutrient requirements.

IYC of mothers/caregivers with secondary and/or higher education were more likely to

achieve MDD, MMF and MAD than IYC of mothers/caregivers with no formal education.

These results corroborate earlier studies such as that found in Ethiopia [26, 43–46], Ghana

[47], India [41], South Kivu, Democratic Republic of Congo [34], in a systematic review [48]

and Rwanda [49]. This may be due to the fact that educated mothers/caretakers can access

information about IYCF through various mediums including the print medium. Educated

mothers/caretakers also have a higher chance to be gainfully employed and can afford diverse

foods for their IYC. Interventions to improve IYCF practices among children aged 6–23

months in Ghana should focus on improving access to formal education, especially for adoles-

cent girls.

IYC from the richest households were 2.28 times more likely to achieve MDD than their

counterparts from the poorest households. This finding is in agreement with that found in

Pakistan [50], Ethiopia [44, 51, 52] and in Indonesia [53]. This may be due to the fact that the
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wealthiest households are able to afford diverse foods for their IYC as compared to the poorest

households. Efforts to improve IYCF practices among children aged 6–23 months in Ghana

should focus on providing access to income-generating activities to improve the economic

conditions of households and hence improve MDD.

IYC from the Central region were more likely to achieve MMF and MAD than those from

the Western region. Also, IYC from Volta, Brong Ahafo, Northern and Upper West regions

were less likely to achieve MDD compared to IYC from the Western region, IYC from Greater

Accra region were less likely to achieve MMF compared to those from Western region and

those from Greater Accra, Brong Ahafo and Upper West regions were less likely to achieve

MAD compared to those from the Western region. Region of residence as a significant factor

to meeting IYCF practices has also been found in previous studies in Ghana [13, 47] and India

[41]. This may be due to geographical differences and the kinds of foods produced in a particu-

lar region or other dynamics of a particular region.

Surprisingly, in this study, only MDD was significantly associated with the area of resi-

dence. The urban area of residence has however been shown to be associated with IYCF prac-

tices in previous studies in Ethiopia [25, 26, 39], and in South Kivu, Democratic Republic of

Congo [34]. In this study, the lack of significant association between MMF and MAD with the

area of residence may be due to the fact that the gap between rural and urban areas in Ghana

in terms of feeding frequency is being narrowed while dietary diversity remains widely hetero-

geneous. Another possible explanation is that rural residents may be increasingly moving

away from feeding their IYC with locally available diverse foods to commercially packaged

foods. More efforts should be made to further limit the gap between rural and urban areas by

improving road networks and other infrastructure.

Strengths and limitations of the study

This study utilized the most recent nationally representative GMICS6 data with a large sample

size (13,202 households with 2,585 IYC aged 6–23 months) and high response rate (99.4%).

This study used the WHO and UNICEF definition of MMD which has been recommended for

measuring intermediate outcome indicators for tracking progress towards the 2025 global

nutrition targets [54]. The data used in this study has a limitation of having only one day of

diet recall per child, which may not be representative of the day-to-day dietary intake and also

prone to recall bias. In addition, the measure does not take into consideration the amount of

food consumed and thus it does not completely measure nutrient adequacy. Nonetheless this

method has been shown to be a good predictor of nutrient adequacy and nutritional status

[29]. Lastly, the analysis was limited to variables in the dataset and only associations and no

causality can be inferred due to the cross-sectional nature of the survey.

Conclusion and recommendation

The prevalence of MDD, MMF and MAD among Ghanaian IYC aged 6–23 months in this

study was low (25.4%, 32.8% and 11.7% respectively). Socioeconomic and demographic char-

acteristics of IYC having positively significant associations with MDD were the age of IYC,

educational status of mothers/caretakers, household wealth index, administrative region and

area of residence. Additionally, the age of IYC, educational status of mothers/caretakers and

administrative region were socioeconomic and demographic characteristics of IYC that

showed significant positive associations with MMF and MAD. Surprisingly, unlike other pre-

vious studies, only MDD had a significant association with the area of residence in this study.

Based on the evidence generated in this study, we recommend that interventions towards

MDD, MMF and MAD in Ghana should focus on improving access to formal education,
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income-generating activities and strengthening behaviour change communication using avail-

able channels in the communities to improve awareness and knowledge of IYCF.
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