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Abstract
Objective: To explore complementary feeding practices and identify potential risk
factors associated with inadequate complementary feeding practices in Ghana by
using the newly developed WHO infant feeding indicators and data from the
nationally representative 2008 Ghana Demographic and Health Survey.
Design: The source of data for the analysis was the 2008 Ghana Demographic and
Health Survey. Analysis of the factors associated with inadequate complementary
feeding, using individual-, household- and community-level determinants, was
done by performing multiple logistic regression modelling.
Setting: Ghana.
Subjects: Children (n 822) aged 6–23 months.
Results: The prevalence of the introduction of solid, semi-solid or soft foods among
infants aged 6–8 months was 72·6 % (95 % CI 64·6 %, 79·3 %). The proportion of
children aged 6–23 months who met the minimum meal frequency and dietary
diversity for breast-fed and non-breast-fed children was 46·0 % (95 % CI 42·3 %,
49·9 %) and 51·4 % (95 % CI 47·4 %, 55·3 %) respectively and the prevalence of
minimum acceptable diet for breast-fed children was 29·9 % (95 % CI 26·1 %,
34·1 %). Multivariate analysis revealed that children from the other administrative
regions were less likely to meet minimum dietary diversity, meal frequency and
acceptable diet than those from the Volta region. Household poverty, children
whose mothers perceived their size to be smaller than average and children who
were delivered at home were significantly less likely to meet the minimum dietary
diversity requirement; and children whose mothers did not have any postnatal
check-ups were significantly less likely to meet the requirement for minimum
acceptable diet. Complementary feeding was significantly lower in infants from
illiterate mothers (adjusted OR= 3·55; 95 % CI 1·05, 12·02).
Conclusions: The prevalence of complementary feeding among children in Ghana
is still below the WHO-recommended standard of 90 % coverage. Non-attendance
of postnatal check-up by mothers, cultural beliefs and habits, household poverty,
home delivery of babies and non-Christian mothers were the most important risk
factors for inadequate complementary feeding practices. Therefore, nutrition
educational interventions to improve complementary feeding practices should
target these factors in order to achieve the fourth Millennium Development Goal.
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Inadequate complementary feeding practices have a detri-
mental impact on children’s health and growth in the first
2 years of life(1). This period has been recognized as the
‘critical window’ for the promotion of optimal growth,
health and development of a child(2). Children may
become stunted if they do not receive sufficient quantities
of quality complementary foods after 6 months of age
even if they receive optimum breast-feeding(3). By ensur-
ing optimal complementary feeding an estimated 6 % of

deaths among children under 5 years of age could be
prevented(4). Inappropriate complementary feeding after
6 months of age is one major cause of malnutrition in
Ghana. Malnutrition is currently the leading cause of the
global burden of disease(5) and has been identified as the
underlying factor in about 50 % of deaths of under-fives in
developing countries(4). Nearly a third of these children
are stunted and a quarter are underweight; a situation
which is expected to worsen in some parts of the world
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including sub-Saharan Africa(6). In Ghana, it is estimated
that about 40 % of children aged 18–23 months are stunted
(height-for-age more than − 2 SD below the median height-
for-age of the reference population)(7).

As a result of recognition of the significance of comple-
mentary feeding for the optimal growth, development
and good health of young children under the age of
24 months, the WHO issued a recommendation that all
children should be exclusively breast-fed for the first
6 months of life; infants should thereafter receive com-
plementary foods that are nutritionally safe and adequate
while breast-feeding continues until 2 years or beyond(8).

In spite of these efforts, complementary feeding prac-
tices in many low- and middle-income countries are still
not optimal, contributing to failure to thrive, malnutrition,
morbidity and mortality among children in developing
countries(9). In Ghana, only 68 % of breast-feeding chil-
dren (aged less than 3 years) receive complementary
foods(7). In order to make significant improvements in
the nutritional status of Ghanaian children, LINKAGES
(a project funded by the US Agency for International
Development managed by the Academy for Educational
Development) and the Ghana Health Service (GHS) have
been jointly implementing a national nutrition Behaviour
Change Commission (BCC) programme to promote early
initiation of breast-feeding, exclusive breast-feeding for
the first 6 months of life, and timely and adequate com-
plementary feeding(10). The programme’s community
component commenced in the year 2000 in the Upper
East, Upper West and Northern administrative regions of
Ghana where malnutrition rates were most acute(11). In
2000, the GHS/LINKAGES worked closely with three
organizations and radio stations to implement nutrition
BCC activities in nine districts situated in the three north-
ern administrative regions. In 2001 and 2002, the project
expanded its network of partners and hence extended
activities to twenty-two out of twenty-four districts in
the three regions. By 2003, the project covered all twenty-
four districts in the three regions and had fourteen parti-
cipating partners.

A few researchers have published papers about com-
plementary feeding in Ghana(12–14). However, such reports
have focused only on particular regions of the country and
to the best of our knowledge no researchers have used
nationally representative data to examine complementary
feeding. The present study adopted a procedure similar to
the one followed by the South Asia Infant Feeding Research
Network(15).

Methods

Data sources and design
A publicly available data set, the 2008 Ghana Demographic
and Health Survey (GDHS)(7), was used in the present
study. The 2008 GDHS was conducted over a 3-month

period between early September and late November 2008.
The survey used a two-stage sample based on the year
2000 Population and Housing Census to produce separate
estimates for key indicators for each of the ten regions in
Ghana. The 2008 GDHS sample of more than 12 000
households was large enough to provide a sampling frame
for conducting case-specific child mortality surveillance
for children under 5 years of age using a Verbal Autopsy
Questionnaire. Each household selected for the 2008
GDHS was eligible for interview with the Household
Questionnaire and a total of 11 778 households were
interviewed. All eligible women aged 15–49 years and all
eligible men aged 15–59 years in half of the households
selected for the survey were interviewed with the
Women’s and Men’s Questionnaires, respectively. A total
of 4916 women aged 15–49 years and 4568 men aged
15–59 years from 6141 households were interviewed.
Selected variables from all these questionnaires were
used to determine complementary feeding indicators and
the factors associated with suboptimal complementary
feeding practices. A Household Questionnaire was used to
collect sociodemographic data for all household members.
Sampling procedures and data collection tools have been
described in detail in the 2008 GDHS document(7), from
which a list of variables required for the present analysis
was obtained. The present analysis was restricted to the
youngest living child aged 6–23 months, living with the
respondent (ever-married women aged 15–49 years),
yielding a weighted total of 822 children. Height and
weight measurements of female respondents and children
under the age of 5 years were done only in the households
selected for the individual interviews. Both simple and
multiple logistic regression analyses were applied in the
present study.

Complementary feeding practices were estimated accor-
ding to the current WHO-recommended definitions of
the four key indicators for assessing infant and young
child feeding practices(17). In the present study, we aimed
to use these indicators to estimate the prevalence of
complementary feeding and identify the individual-,
household- and community-level factors associated with
inadequate complementary feeding practices by using the
2008 GDHS data. The indicators are: (i) ‘introduction of
solid, semi-solid or soft foods rate’, defined as the pro-
portion of infants 6–8 months of age who receive solid,
semi-solid or soft foods; (ii) ‘minimum dietary diversity’,
defined as the proportion of children 6–23 months of age
who receive foods from four or more food groups;
(iii) ‘minimum meal frequency’, defined as the proportion of
breast-fed and non-breast-fed children 6–23 months of
age who receive solid, semi-solid or soft foods (including
milk feeds for non-breast-fed children) the minimum num-
ber of times or more in the previous day. The minimum
number of times was defined as two times for breast-fed
infants aged 6–8 months, three times for breast-fed children
aged 9–23 months and four times for non-breast-fed
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children aged 6–23 months; and (iv) the final indicator is
‘minimum acceptable diet’, defined as the proportion of
children 6–23 months of age who receive both minimum
dietary diversity and minimum meal frequency(16).

The seven food groups used for tabulation of the mini-
mum dietary diversity indicator were ‘grains, roots and
tubers’, ‘legumes and nuts’, ‘dairy products’, ‘flesh foods’
(meat, fish, poultry and liver/organ meats), ‘eggs’, ‘vitamin
A-rich fruits and vegetables’ and ‘other fruits and vegetables’.
GDHS collected the information on several food items pro-
vided to young children within 24 h preceding the survey.
Consumption of any amount of food from each food group
as reported by a mother was sufficient to ‘count’. In other
words, there was no minimum quantity, except if an item
was used as a condiment.

Data analysis
In order to determine the prevalence and factors associated
with inadequate complementary feeding practices, the four
complementary feeding indicators – namely, introduction of
solid, semi-solid or soft foods, minimum dietary diversity,
minimum meal frequency and minimum acceptable diet –
were examined against a set of independent variables
(predictors). The statistical software package Stata version
12·0 was used to perform the statistical analyses. Selected
possible predictors of complementary feeding in Ghana
included variables from attributes of the parents, infant and
mother–infant dyad (which constitute individual-level fac-
tors); the household wealth index(18) and source of drinking
water (which constitute household-level environmental
factors); and type of residence (urban or rural) and admin-
istrative region (community-level factors). ‘Svy’ commands
were used to allow for adjustments for the cluster sampling
design, sampling weights and the calculation of standard
errors. The ‘svy’ commands used the Taylor series linear-
ization method to estimate confidence intervals around
prevalence estimates. The significance of associations in the
cross-tabulations was tested by use of the χ2 test.

To determine the factors significantly associated with
inadequate complementary feeding practices, multiple
logistic regression analysis using a stepwise backwards
approach to model construction was employed. Factors
that were not significant (P≥ 0·05) were eliminated in a
stepwise manner and those factors when any level of the
factor was significant (P≤ 0·05) were retained in the final
model. The odds ratios with 95 % confidence intervals
were calculated in order to assess the adjusted risk of
independent variables.

Results

Characteristics of the sample
The distribution of the individual-, household- and
community-level characteristics for the weighted total
of 822 children aged 6–23 months is presented in Table 1.

A high proportion (81·5 %) of mothers had worked in the
past 12 months. More than half (51·0 %) of fathers sampled
worked in the non-agricultural sector. Approximately one-
third (31·2 %) of mothers had no education while about
half (49·7 %) were aged between 25 and 34 years. A small
proportion (5·5 %) of mothers had a BMI of < 18 kg/m2

while about two-thirds (65·9 %) had a BMI between 18 and
25 kg/m2. The majority (89·7 %) of mothers were currently
married and of the Christian religion (78·6 %). More than
half (57·9 %) of the infants were born at a health facility;
among these, a very small proportion (6·4 %) were deliv-
ered by other untrained personnel. More than nine out of
ten infants were delivered by a non-caesarian mode. The
majority of mothers (77·2 %) attended antenatal clinics.
About three-quarters (74·2 %) had no access to potable
water. While about half (48·1 %) of mothers listened to
the radio almost every day, an almost equal proportion
(47·3 %) did not watch any television and a high majority
(89·7 %) did not read any newspapers at all. About half of
the infants (47·1 %) were born to mothers from poor
households and almost two-thirds (62·4 %) of them were
born in rural areas.

Types of food given to children by age
The types of foods given during the preceding 24 h to
children aged 6–23 months are summarized in Table 2. The
rates of consumption of the different groups during the past
24 h were uniformly lowest for children aged between 6
and 8 months. For this age group, the consumption of dairy
products was the lowest (2·9 %), followed by the con-
sumption of eggs (11·5 %). Except for dairy products and
flesh foods (meat and fish), there was an increasing trend in
consumption of the different food groups with increa-
sing age. For children aged between 18 and 23 months,
although the consumption rate was relatively higher for the
different food groups, consumption of dairy products was
low (8·8 %).

Complementary feeding indicators
Table 3 shows that of the 822 children aged between 6 and
8 months, almost three-quarters (72·6 %) had been intro-
duced to solid, semi-solid or soft foods. In all, slightly more
than half of the children aged 6–23 months (51·4 %) met
the minimum dietary diversity criterion; the prevalence
was even lower (32·0 %) for infants aged 6–11 months and
it doubled for children aged 18–23 months (63·6 %). Less
than half of children in all age groups met the criterion
for minimum meal frequency. Overall, less than half of
children aged between 6 and 23 months (46·0 %) met the
requirement for minimum meal frequency. Less than a
third of the children aged 6–23 months (29·9 %) had
minimum acceptable diet for breast-fed children only.

Differentials of complementary feeding indicators
Lower prevalence of introduction to solid, semi-solid or
soft foods was evident for infants with fathers having an
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agricultural occupation, infants whose mothers who did
not listen to the radio at all and infants of mothers from the
Eastern region.

Infants born to Muslim mothers, infants aged 6–11months,
infants delivered at home, children delivered by traditional
birth attendants, infants of mothers who did not watch
television at all, infants from poor households and those
whose mother resided in rural areas had significantly lower
minimum dietary diversity rate. Infants from the Northern
region reported a relatively low minimum meal frequency

Table 1 Individual-, household- and community-level character-
istics of children aged 6–23 months and their parents, Ghana,
2008 (n 822)

Characteristic n* %

Individual-level factors
Mother’s working status
Non-working 152 18·5
Working (past 12 months) 670 81·5

Father’s occupation
Non-agricultural 420 51·0
Agricultural 322 39·2
Other 81 9·8

Mother’s education
No schooling 257 31·2
Primary school 198 24·1
Secondary school and above 368 44·7

Father’s education (n 731)
No schooling 174 23·8
Primary school 74 10·1
Secondary school and above 484 66·2

Mother’s literacy
Cannot read at all 560 68·1
Able to read only part of sentence 100 12·2
Able to read whole sentence 158 19·2

Mother’s age (years)
15–24 241 29·4
25–34 409 49·7
35–49 172 21·0

Mother’s age at child’s birth (years)
<20 88 10·7
20–29 459 55·8
30–39 234 28·5
>40 42 5·1

Maternal BMI (kg/m2)
<18 45 5·5
18–25 542 65·9
>25 235 28·6

Marital status
Currently married 738 89·7
Formerly married† 85 10·3

Mother’s religion
Muslim and others 176 21·4
Christian 647 78·6

Birth order of child
First-born 183 22·3
2nd–4th 471 57·3
5th or more 168 20·4

Preceding birth interval (n 821)
No previous birth 183 22·3
<24 months 81 9·8
>24 months 557 67·8

Gender of baby
Male 400 48·6
Female 423 51·4

Age of child (months)
6–11 297 36·1
12–17 304 36·9
18–23 222 27·0

Place of delivery
Home 346 42·1
Health facility 476 57·9

Child had diarrhoea (in last 2 weeks)
No 567 69·0
Yes 255 31·0

Child had ARI‡ (in last 2 weeks)
No 114 13·8
Yes 113 13·7

Type of delivery assistance (n 800)
Health professional 507 63·3
Traditional birth attendant 242 30·3
Other untrained personnel 51 6·4

Table 1 Continued

Characteristic n* %

Mode of delivery
Non-caesarean 771 93·9
Caesarean 51 6·1

Antenatal clinic visits (n 803)
None 33 4·1
1–3 150 18·7
4+ 620 77·2

Timing of postnatal check-up
Missing 202 24·6
0–2 d 339 41·3
3–6 d 90 11·0
7 d or later 190 23·1

Mother reads print media§ (n 821)
Not at all 736 89·7
Less than once weekly 35 4·3
At least once weekly 40 4·8
Almost every day 10 1·2

Mother listens to radio (n 821)
Not at all 147 17·9
Less than once weekly 62 7·6
At least once weekly 218 26·5
Almost every day 395 48·1

Mother watches television
Not at all 388 47·3
Less than once weekly 65 7·9
At least once weekly 125 15·3
Almost every day 243 29·6

Household-level factors
Household wealth index
Poor 388 47·1
Middle 153 18·6
Rich 282 34·3

Source of drinking water
Unprotected 610 74·2
Protected 212 25·8

Community-level factors
Residence
Urban 309 37·6
Rural 513 62·4

Administrative region
Western 74 9·0
Central 84 10·2
Greater Accra 87 10·6
Volta 75 9·2
Eastern 79 9·6
Ashanti 160 19·5
Brong Ahafo 77 9·4
Northern 116 14·1
Upper East 45 5·4
Upper West 25 3·0

*Weighted total was 822 unless stated otherwise within parentheses.
†Included divorced, separated or widowed.
‡Acute respiratory infection.
§Included newspapers and magazines.
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rate. All other administrative regions except the Volta,
Greater Accra and the Upper West regions showed sig-
nificantly low rates of minimum acceptable diet.

Determinants of inadequate complementary
feeding practices
In Table 4, the risk factors for not meeting the require-
ments of the various complementary feeding indicators are
presented. After controlling for potential confounders, our
results reveal that mothers who belonged to the Muslim
faith or other non-Christian religions had a higher risk of
not introducing timely complementary feeds than their

Christian counterparts (adjusted odds ratio (AOR)= 2·46;
95 % CI 1·06, 5·75). Infants whose mothers could not read
at all had a higher risk of inadequate complementary
feeding compared with infants whose mothers who could
read (AOR= 3·55; 95 % CI 1·05, 12·02).

Children of mothers from Ashanti and Central regions
were almost three times more likely not to meet the
minimum dietary diversity criterion (AOR= 3·52; 95 % CI
1·74, 7·10 for Ashanti and AOR= 3·45; 95 % CI 1·65, 7·19
for Central) than those of mothers from the Upper East
region (AOR= 1·27; 95 % CI 0·54, 2·96). Children aged
6–11 months were four times more likely not to meet

Table 2 Types of food given during the preceding day according to age of the child among children aged 6–23 months, Ghana, 2008 (n 822)

Child age category
(months)

% of children given the food group

Count
Grains, roots and

tubers
Legumes
and nuts

Dairy
products

Flesh
foods Eggs

Vitamin A-rich fruits and
vegetables

Other fruits and
vegetables

6–8 72·4 22·8 2·9 33·1 11·5 24·3 24·4 147
9–11 86·7 39·4 10·3 50·0 20·9 42·7 55·5 150
12–17 93·4 57·7 7·8 62·1 28·8 55·0 71·5 304
18–23 96·1 58·8 8·8 60·1 28·6 57·7 79·6 222
6–23 89·2 48·4 7·6 54·2 24·2 48·0 62·4 822

Table 3 Complementary feeding indicators among children aged 6–23 months, Ghana, 2008 (n 822)

Indicator Sample size n Rate (%) 95% CI

Introduction of solid, semi-solid or soft foods rate (6–8 months) 147 107 72·6 64·6, 79·3
Minimum dietary diversity*
Minimum dietary diversity BOTH (6–11 months) 297 95 32·0 26·3, 38·4
Minimum dietary diversity BF (6–11 months) 288 87 30·3 24·5, 36·8
Minimum dietary diversity NON-BF (6–11 months) 10 3 26·4 7·2, 62·4
Minimum dietary diversity BOTH (12–17 months) 304 186 61·4 54·9, 67·4
Minimum dietary diversity BF (12–17 months) 284 175 61·6 54·9, 67·8
Minimum dietary diversity NON-BF (12–17 months) 20 11 58·2 34·3, 78·7
Minimum dietary diversity BOTH (18–23 months) 222 141 63·6 56·2, 70·5
Minimum dietary diversity BF (18–23 months) 120 68 56·6 46·8, 65·8
Minimum dietary diversity NON-BF (18–23 months) 43 18 40·4 24·5, 58·6
Minimum dietary diversity BOTH (6–23 months) 822 423 51·4 47·4, 55·3
Minimum dietary diversity BF (6–23 months) 691 330 47·7 43·4, 52·0
Minimum dietary diversity NON-BF (6–23 months) 131 93 71·0 60·2, 79·8

Minimum meal frequency†
Minimum meal frequency BOTH (6–11 months) 288 59 20·6 15·6, 26·6
Minimum meal frequency BF (6–11 months) 288 142 49·5 43·1, 55·9
Minimum meal frequency NON-BF (6–11 months) 10 5 48·6 18·7, 79·6
Minimum meal frequency BOTH (12–17 months) 284 109 38·5 32·5, 44·9
Minimum meal frequency BF (12–17 months) 284 142 50·1 44·1, 56·1
Minimum meal frequency NON-BF (12–17 months) 20 4 18·2 7·0, 39·6
Minimum meal frequency BOTH (18–23 months) 222 88 39·7 33·3, 46·5
Minimum meal frequency BF (18–23 months) 120 64 53·1 43·6, 62·3
Minimum meal frequency NON-BF (18–23 months) 20 4 18·2 7·0, 39·6
Minimum meal frequency BOTH (6–23 months) 822 378 46·0 42·3, 49·9
Minimum meal frequency BF (6–23 months) 691 348 50·4 46·0, 54·7
Minimum meal frequency NON-BF (6–23 months) 131 30 23·1 16·5, 31·5

Minimum acceptable diet‡
Minimum acceptable diet (6–11 months) 288 59 20·6 15·6, 26·6
Minimum acceptable diet (12–17 months) 284 109 38·5 32·5, 44·9
Minimum acceptable diet (18–23 months) 120 38 31·9 24·4, 40·5
Minimum acceptable diet (6–23 months) 691 207 29·9 26·1, 34·1

BOTH, both breast-fed and non-breast-fed children; BF, breast-fed children; NON-BF, non-breast-fed children.
*Minimum for dietary diversity: received foods from at least four food groups, consumption of any amount from each food group.
†Minimum for meal frequency: two meals for breast-fed infants aged 6–8 months, three meals for breast-fed children aged 9–23 months and four meals for non-
breast-fed children aged 6–23 months.
‡Minimum acceptable diet: combination of dietary diversity and meal frequency.
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Table 4 Multiple logistic regression modelling of a child not currently receiving adequate complementary feeding (unadjusted and adjusted
odds ratios), Ghana, 2008 (n 822)

Unadjusted Adjusted

Outcome variable Characteristic OR 95% CI P OR 95% CI P

Not meeting minimum
meal frequency

Administrative region
Volta 1·00 Ref. – 1·00 Ref. –

Central 3·1 1·4, 6·8 0·006 3·1 1·4, 6·8 0·006
Greater Accra 3·2 1·4, 7·8 0·009 3·2 1·4, 7·8 0·009
Western 9·1 3·7, 22·5 <0·001 9·1 3·7, 22·5 <0·001
Eastern 9·1 3·8, 22·3 <0·001 9·1 3·8, 22·3 <0·001
Ashanti 4·2 1·9, 9·5 <0·001 4·2 1·9, 9·5 <0·001
Brong Ahafo 7·5 3·3, 17·1 <0·001 7·5 3·3, 17·1 <0·001
Northern 11·1 4·9, 25·0 <0·001 11·1 4·9, 25·0 <0·001
Upper East 8·6 3·3, 22·7 <0·001 8·6 3·3, 22·7 <0·001
Upper West 3·8 1·7, 8·5 0·001 3·8 1·7, 8·5 0·001

Not meeting minimum
acceptable diet

Administrative region
Volta 1·00 Ref. – 1·00 Ref. –

Central 2·8 1·3, 6·2 0·011 3·7 1·5, 8·8 0·003
Greater Accra 2·3 1·0, 5·3 0·055 3·2 1·3, 7·8 0·012
Western 5·7 2·3, 14·1 <0·001 7·1 2·7, 18·6 <0·001
Eastern 5·0 2·2, 11·3 <0·001 7·0 2·9, 16·8 <0·001
Ashanti 3·8 2·0, 7·3 <0·001 4·9 2·4, 10·1 <0·001
Brong Ahafo 3·9 1·7, 9·0 0·002 4·7 1·8, 11·9 0·001
Northern 5·1 2·5, 10·2 <0·001 5·7 2·7, 11·9 <0·001
Upper East 4·0 1·7, 9·5 0·002 4·2 1·8, 10·0 0·001
Upper West 1·9 0·9, 4·1 0·082 2·4 1·1, 5·6 0·036

Child’s age in months
18–23 1·00 Ref. – 1·00 Ref. –

12–17 0·4 0·2, 0·6 <0·001 0·3 0·2, 0·5 <0·001
6–11 0·8 0·5, 1·4 0·460 0·9 0·5, 1·5 0·692

Timing of postnatal check-up
0–2 d 1·00 Ref. – 1·00 Ref. –

7+ d 0·9 0·6, 1·3 0·518 1·0 0·7, 1·6 0·859
3–6 d 1·5 0·8, 2·7 0·196 1·5 0·8, 2·8 0·242
No check-ups 1·6 1·0, 2·6 0·070 2·1 1·3, 3·5 0·005

Not meeting minimum
dietary diversity

Administrative region
Volta 1·00 Ref. – 1·00 Ref. –

Central 2·1 1·0, 4·4 0·054 3·4 1·7, 7·2 0·001
Greater Accra 0·9 0·4, 2·1 0·874 2·2 0·8, 5·9 0·114
Western 1·0 0·5, 2·2 0·979 1·4 0·6, 3·2 0·414
Eastern 1·6 0·8, 3·3 0·200 2·7 1·3, 5·9 0·010
Ashanti 1·9 1·0, 3·7 0·062 3·5 1·7, 7·1 <0·001
Brong Ahafo 1·3 0·6, 2·7 0·505 1·8 0·8, 3·8 0·157
Northern 2·1 1·0, 4·5 0·044 2·4 1·1, 5·3 0·036
Upper East 1·2 0·5, 2·8 0·696 1·3 0·5, 3·0 0·586
Upper West 1·1 0·5, 2·5 0·761 1·4 0·6, 3·5 0·467

Child’s age in months
18–23 1·00 Ref. – 1·00 Ref. –

12–17 1·1 0·8, 1·7 0·589 1·1 0·7, 1·7 0·748
6–11 3·7 2·4, 5·7 <0·001 4·3 2·7, 6·8 <0·001

Household wealth index
Rich 1·00 Ref. – 1·00 Ref. –

Middle 1·4 0·9, 2·2 0·116 1·5 0·9, 2·5 0·107
Poor 2·1 1·4, 3·1 <0·001 1·9 1·1, 3·1 0·017

Perceived baby size
Large 1·00 Ref. – 1·00 Ref. –

Average 1·5 1·0, 2·5 0·073 1·4 1·0, 2·0 0·079
Small 1·2 0·9, 1·8 0·224 1·7 1·0, 2·7 0·039

Place of delivery
Health facility 1·00 Ref. – 1·00 Ref. –

Home 1·9 1·4, 2·6 <0·001 1·9 1·2, 2·8 0·003
Not complementarily fed Mother’s religion

Christian 1·00 Ref. – 1·00 Ref. –

Muslim and others 2·7 1·2, 6·4 0·020 2·5 1·1, 5·8 0·037
Mother's literacy
Can read whole sentence 1·00 Ref. – 1·00 Ref. –

Cannot read at all 3·8 1·2, 12·6 0·027 3·5 1·1, 12·0 0·042

Ref., referent category.
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the minimum dietary diversity criterion (AOR= 4·29; 95 %
CI 2·68, 6·84) than children aged 12–17 months (AOR=
1·07; 95 % CI 0·70, 1·66). Also, children who were born at
home were 87 % more likely not to meet the minimum
dietary diversity criterion (AOR= 1·87; 95 % CI 1·24, 2·81)
compared with those who were born at a health facility.
Infants born in the Northern region (AOR= 11·08; 95 % CI
4·91, 24·99), Eastern region (AOR= 9·14; 95 % CI 3·75,
22·29) and Western region (AOR= 9·06; 95 % CI 3·65,
22·48) had a higher risk for not meeting the minimum
meal frequency requirement than infants born in the Upper
West region.

Infants born in Western (AOR= 7·14; 95 % CI 2·74,
18·63), Eastern (AOR= 6·99; 95 % CI 2·90, 16·83) and
Northern (AOR= 5·71; 95 % CI 2·74, 11·91) regions had
a significantly higher risk for not meeting the minimum
acceptable diet criterion compared with infants born in the
Volta region. There was a significantly higher risk for
children whose mothers attended postnatal check-ups at
3–6 d (AOR= 1·47; 95 % CI 0·77, 2·80), compared with
those whose mothers attended postnatal check-ups after
more than 7 d (AOR = 1·04; 95 % CI 0·67, 1·63), of not
meeting the requirement for minimum acceptable diet.

Discussion

In the present study, factors that posed risks to adequate
complementary feeding practices in Ghana included
mother’s religion, administrative region, child’s age, place
of delivery of the child, number of postnatal check-ups
and household wealth. We found that children born to
non-Christian mothers, children of the lowest age bracket
(6–8months), those who were delivered at home and
those whose mothers did not have any postnatal check-
ups were at risk of not meeting the requirements for
adequate complementary feeding. The risk of inadequate
complementary feeding was also found to be significantly
higher among children from poor households.

Some important gaps in meeting the recommended
minimum criteria of the newly established WHO comple-
mentary feeding indicators have been demonstrated by this
analysis of nationally representative data for Ghana. The
present publication is the first describing complementary
feeding indicators in Ghana using the new WHO indicators.
The prevalence of key complementary feeding indicators
and the factors associated with inadequate complementary
indicators have been explored. Findings of the study can be
used to inform various stakeholders and policy makers in
drafting future intervention programmes for improving
complementary feeding practices among Ghanaian infants
and young children.

The strength of the present study lies in the fact that
the 2008 GDHS was a nationally representative survey that
used standardized methods to achieve a high response
rate (99 %). According to the WHO(8), timely introduction

of nationally adequate and safe complementary foods
promotes good nutritional status and growth of infants
and young children. Herein, we found two main factors
to be significantly associated with delayed introduction
to solid, semi-solid and soft foods. First, mothers who
belonged to a non-Christian religion had a high risk of not
meeting this criterion. This finding is consistent with a
similar study in India(18) where it was found that mothers
from all religions except Christians had a higher risk
of delayed introduction of solid, semi-solid and soft
foods. This finding may reflect the role of early Christian
missionaries(19) in providing crucial social services such as
education and health care in many African countries
including Ghana.

Second, illiterate mothers had a high risk of delayed
introduction of solid, semi-solid and soft foods. A similar
finding has been reported from a study in Bangladesh(1).
In that study, a low level of maternal education was
associated with not introducing complementary feeds at
6–8 months of age. Maternal education is therefore crucial
in meeting the requirements for introduction of solid,
semi-solid and soft foods. The Government of Ghana and
other stakeholders should focus on enhancing female
education beyond secondary level in order to provide
mothers the requisite knowledge that would enable them
to understand issues that affect the health and survival
of their children. Interventions aimed at mitigating the
conditions that lead girls to drop out of school early should
be intensified. Uneducated mothers should be coaxed into
patronizing antenatal and postnatal clinic services by
making such services affordable to these mothers. Such
visits would bring them in contact with health profes-
sionals who could offer them the right advice concerning
appropriate complementary feeding practices.

Minimum dietary diversity has been shown to be asso-
ciated with nutrient adequacy and nutritional status(20). In
the present study, a number of factors were found to be
significantly associated with minimum dietary diversity.
Mothers who delivered their babies at home had a higher
risk of not meeting the minimum dietary diversity
requirement compared with those who delivered their
babies at a health facility. This finding is supported by a
previous study conducted in Indonesia(21) in which it was
found that the minimum dietary diversity prevalence was
significantly lower for mothers who delivered their babies
at home, among other factors. In another study in Ban-
gladesh(1), researchers looked at factors associated with
complementary feeding and found that babies who were
delivered with the help of untrained birth attendants
(among other factors) had significantly lower minimum
dietary diversity. This association may be due to the fact
that mothers who delivered their babies at a health facility
were more likely to attend antenatal clinics where they
were likely to have good contacts with health workers
who would provide them with information and support
on proper child feeding practices. Such mothers would
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use health facilities, which previous studies have shown
to augment desirable infant and young child feeding
practices(22–25).

Our study also found that mothers who perceived the
size of their babies to be smaller than average were more
likely not to meet the minimum dietary diversity require-
ment, and may suggest an association between dietary
diversity and the nutritional status of the young child. It is
worthwhile to note that perceived baby size is a measure
of the weight of the baby at birth. Since most mothers
delivered their babies at home, the only way to have an
idea about the birth weight was to ask the mother about its
size at birth. There is evidence in the literature that indi-
cates a close relationship between mean birth weight and
size of the baby as perceived by the mother(26). This
finding is consistent with a study regarding the association
of dietary diversity with nutrient intakes and nutritional
status of children in Ghana(27). In that study, dietary
diversity was found to be significantly associated with
weight-for-age, length-for-age and weight-for-length. This
association, however, has been found to be independent
of socio-economic status. At the household level, house-
hold poverty was associated with dietary diversity. Our
study found a progressive decrease in the prevalence
of children meeting the minimum dietary diversity as
household wealth decreased. Similar findings about the
link between household wealth, feeding practices and the
nutritional status of infants and young children have been
reported from other countries such as Malawi(28) and
South Africa(29). Despite the fact that most mothers and
caregivers are aware of the important role that dietary
diversity plays in the health of the child, lack of resources
serves as a barrier for them to put their knowledge into
practice(30). Similar associations between minimum dietary
diversity and higher socio-economic status have been
found in other studies from developing countries(29), and
dietary diversity has been shown to be associated with
total household expenditure(31). The findings confirm
that household purchasing power of securing household
foods is a prerequisite for achieving dietary diversification
for children.

Among the ten administrative regions of Ghana, the
Ashanti and Central regions are those that had a high risk
of not meeting the minimum dietary diversity requirement.
The association between administrative/geographic region
and meeting minimum dietary diversity requirement may
be due to the cultural practices of the peoples of these
regions or divisions. It is therefore important to investigate
this finding in the Ashanti and Central regions. Interven-
tions could be implemented in these regions to improve
the situation based on the understanding of the context.

Our study revealed the low prevalence of consumption
of flesh foods (such as meat, fish and poultry), dairy
products, vitamin A-rich fruits and vegetables and other
vitamin-rich foods by children aged 6–11 months. This
prevalence, however, tended to improve as the age of

the child increased. Similar findings have been reported
in China(32), South Africa(29) and Vietnam(33). The main
limiting factor for the daily consumption of these foods has
been accessibility(34). The cost of these nutritious foods is
often too high for low-income families in Ghana. In
addition to this, different habits and beliefs in food con-
sumption among ethnic groups could be a factor con-
tributing to differences in complementary feeding practices
across the different regions of Ghana(35). For instance, a
recent study(35) found that children were not given nutri-
tious foods such as fish and vegetables in Pemba-Zanzibar
because of the indigenous belief that children cannot chew
these foods. Unlike the staple foods such as grains, roots
and tubers, the cost of dairy products such as milk, yoghurt
and cheese is too high to meet the pockets of an average
family in Ghana. In some communities in Ghana such as
among the Dagombas (personal observation), it is unusual
to give a child milk or yoghurt. The argument is that the
child will become ‘spoilt’ when they are given such
non-staple foods. Our study also found that the prevalence
of minimum acceptable diet among children aged
6–23 months was low. Minimum acceptable diet incorpo-
rates the minimum dietary diversity and minimum meal
frequency. Therefore the low prevalence of this indicator
suggests that the majority of children were either not being
fed as frequently as the recommended two to four times
daily, or were not given food from four or more of the
recommended food groups in their diet. Such low pre-
valence of minimum acceptable diet has been reported in
past studies in Tanzania(36) and Bangladesh(1).

There is the need for formative assessment to understand
the knowledge, attitudes and practices among key house-
hold actors in order to develop community-based nutrition
intervention to improve complementary feeding practices
that pay attention to the different socio-cultural context of
each community. Poor cultural beliefs must be discouraged
and the use of locally available nutritious foods that would
improve quality of complementary feeding for the children
be encouraged by the intervention.

Data from our study showed that children from the
Eastern, Western and Northern regions had a negative
association with meeting the minimum meal frequency
criterion compared with the other administrative regions
of Ghana. This negative association has been observed in
countries such as Senegal, Guinea and Mali(16). The
prevalence of adequate meal frequency was however
found to be positively significant within all geographic
regions in Indonesia(21). Different cultural feeding prac-
tices and level of adult education may be some reasons for
these variations in other countries(1,21). Investigations
should be conducted in future studies to find out the
reason for this regional variation. Appropriate intervention
could then be instituted to improve the situation.

Our study found that children whose mothers did
not attend a postnatal check-up had a negative association
with meeting the minimum acceptable diet indicator.
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This finding is consistent with those reported in Sri Lanka
and Tanzania(36,37). In the Sri Lankan study, lack of post-
natal visits was found to be predictive of inappropriate
complementary feeding practices while the Tanzanian
study found that lack of postnatal check-ups was one of
the main risk factors for not meeting the minimum
acceptable diet (among other factors). This is because
mothers who attend postnatal clinics are more likely to be
educated about the importance of administering accep-
table diets to the child. It is therefore recommended that
mothers should be encouraged to attend antenatal and
postnatal clinics in order to increase their knowledge
about infant and young child feeding practices. We found
that infants aged 12–17 months had a higher risk of not
meeting the minimum acceptable diet criterion. In Nepal,
infants aged 6–11 months were found to be significantly
less likely to meet this criterion(38). This is an indication of
the relationship between different food groups by age,
which implies that consumption of food groups decreases
as age of the child decreases. A recent study also showed
that the complementary food introduced to young chil-
dren generally lacks variety and often is based on rice and
legumes only. Meat, fish or eggs are infrequently given to
children because of the belief about pure and impure
food. Some food items like green leafy vegetables are
considered cold and are not given to children at early
age(38). The Western and Eastern regions of Ghana had a
higher risk of not meeting the minimum acceptable diet
criterion. The reason for this is not known and this finding
should be investigated so that appropriate interventions
could be put in place to alleviate the situation.

The present study is limited in a number of ways. First,
variables available to measure household- and community-
level factors are limited. Second, the causal factors for
inappropriate complementary feeding could not be estab-
lished as the design is cross-sectional in nature. Third,
several factors in the study were not specific to the infants
included in the analyses as they reflected only the most
recent conditions or birth, such as mother’s and father’s
occupation, which represented the employment status
within the last 12months preceding the survey.

Considering the definitions of the four complementary
feeding indicators, a complementary feeding practice
would only be deemed optimal if it is timely, is frequent,
has diversity and is nutritionally acceptable. This suggests
that all four complementary feeding indicators are relevant
in assessing the appropriateness of complementary feeding
practices among children.

Conclusions

The significance of maintaining proper complementary
feeding practices to reduce undernutrition and excess
morbidity and mortality in children in developing coun-
tries like Ghana cannot be overemphasized. Attention

should be paid to the sociodemographic and economic
factors that have an influence on inadequate com-
plementary feeding practices in Ghana. Promotion pro-
grammes should be instituted to provide advice and
education to parents with regard to adequate foods and
frequency of feeding of young children. The predictors
that reflected negatively on inadequate complementary
feeding indicators in Ghana could be addressed in order to
alleviate undernutrition, morbidity and mortality in young
children, thus gaining the full benefits of appropriate
complementary feeding in a bid to achieve the fourth
Millennium Development Goal.
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