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Introduction
According to the recommendations of World Health 
Organization (WHO), complementary feeding 
should start at the age of six months.1 The food 
should be given in a gradual manner in order to 
introduce a variety of food groups by the age of nine 
months. The transition from exclusive breast feeding 
to external food, referred to as complementary 
feeding, typically covers the period between six and 
24 months of age.1 It is the time when malnutrition 
starts in many infants, contributing significantly 
to the high prevalence of malnutrition in children 

less than five years of age, worldwide. According 
to WHO,2, 3 in many countries only one third of the 
breastfed infants between six and 23 months of age 
meet the criteria of dietary diversity and feeding 
frequency that are appropriate for their age.

Complementary food should be given in certain 
amounts, frequency, consistency, and using a 
variety of food to cover the nutritional needs 
of the growing child, while maintaining breast 
feeding.2, 3 The WHO recommends exclusive breast 
feeding up to six months of age and introduction 
of complementary foods at six months, while 
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Abstract
Background and objectives: Complementary food patterns play a fundamental role in infant growth 
and health, especially in the first two years of life. This study aimed to explore the pattern and practice 
of complementary feeding of infants in Bahrain.

Methods: A cross-sectional study, including 364 children attending the primary healthcare clinics in 
four primary health centers was conducted in Bahrain. A pre-tested structured questionnaire, including 
a one week recall food frequency was administered. Data was collected via face to face interview with 
caregivers.

Results: Of the 364 caregivers interviewed, only 56% followed the recommendation of introduction 
of food at the age of six months, whereas, 41.8% caregivers followed the recommended number 
of meals at the age of nine months. Mothers experience was associated with complementary food 
introduction age (P < 0.008).

Conclusion: The pattern and practice of complementary feeding in Bahrain is not meeting the WHO 
recommendations.
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maintaining breastfeeding on demand to two years 
of age or beyond. Meal frequency should be 2–3 
times per day at 6–8 months of age and 3–4 times 
per day during 9–11 months of age.2, 3

Studies from various parts of the world, such as the 
Lebanese Republic, India, Ethiopia, and Iran have 
suggested that widespread education regarding the 
initiation of complementary feeding is required. It 
will aid in behavioral change, and communication 
activities should be implemented in the maternal 
and child health unit of the hospitals.4-8

In Bahrain, children are followed up regularly 
in healthcare clinics for children, from birth 
throughout childhood. Physicians advice regarding 
the importance of exclusive breastfeeding until 
the age of six months and the right age to start 
complementary feeding. At the age of six months, 
caregivers are instructed about the dietary routine 
and a complementary feeding booklet is provided.

Therefore, the study was conducted to assess 
complementary feeding at the age of nine months, 
which is the earliest visit after the age of six months 
i.e. after the course of breastfeeding. The aim of 
the study was to evaluate the pattern and practice 
of complementary feeding in infants at the age of 
nine months in Bahrain in order to improve the 
nutritional status of the children.

Materials & methods
Study design and sampling
A cross-sectional observational study was 
conducted among children aged 9–24 months 
attending the Maternal Child Health Unit in 
primary healthcare centers in Bahrain. Our sample 
was taken from the registry of health information 
department of the Ministry of Health population 
statics. The researchers chose a convenient sample 
of 364 children out of a total of 19875 children aged 
9–24 months, according to the health statistics in 
the Ministry of Health.

Caregivers of children aged 9–24 months attending 
the child health unit in the primary healthcare center 
were included in the study, regardless of nationality 
and health status of the child. Children with chronic 
diseases, such as asthma and sickle cell disease were 
included since the recommendations do not differ. 
Non-English or non-Arabic speaking caregivers 
and infants not present with their primary caregivers 
were excluded from the study. 

Verbal informed consent was obtained from each 
study participant after explaining the purpose and 
procedure of the study. All the study participants 
were reassured regarding the confidentiality of 
their identification. Ethical approval was obtained 
from the Ethical Committee of Ministry of Health, 
Bahrain.

Sample size calculation
To calculate the sample size, we used an equation that 
required an estimated prevalence of complementary 
feeding practices among children worldwide. 
Worldwide, complementary feeding practice error 
was estimated to be around two-third, according to 
the WHO. The calculated number was estimated to 
be 342. One health center was selected randomly 
from each health region in the Kingdom of Bahrain 
by simple random sample using a computer system.

Study variables and data collection
A self-piloted constructed questionnaire was used 
to interview the caregiver. The questionnaire 
included four sections: first section—demographic 
data, including child age, gender, nationality, 
number of children in the family, and educational 
level and working status of mother and father; 
second section—complementary feeding 
practices, such as who encouraged initiation and 
the source of information about complementary 
feeding; third section—complementary feeding 
recommendations, including timing of introduction 
of solid food, number of meals at nine months, and 
food administered gradually or together; fourth 
section—age of introduction and frequency of 
food (cereal, fruits, vegetables, fish, chicken, meat, 
legumes, dairy products, and eggs).

Statistical analysis
Data was entered and analyzed using SPSS 20. 
Frequencies and percentages were computed for 
categorical variables, whereas mean and standard 
deviation were computed for the quantitative 
variables. Cross-tabulation was done between two 
categorical variables. Chi-square test was used to 
determine significant relationship between two 
categorical variables; P ≤ 0.05 was considered 
statistically significant.

Results
The demographic characteristics of the study group 
are given in Table 1. The common age of children 
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was 18 months (35.2%). The majority (78.6%) of 
the population were nationals of Bahrain. The mean 
age of the mothers and fathers were 29.6 ± 6.1 years 
and 34.5 ± 7.5 years, respectively. The percentages 
of employed fathers and mothers were 94% and 
33.5%, respectively. Almost equal percentage of 
fathers and mothers were educated, with most of 

Table 1: Demographic characteristics of the children and caregivers

Variable N (%)

Age of child (months)

9 76 (20.9)
12 84 (23.1)
15 4 (1.1)
18 128 (35.2)
24 72 (19.8)

Gender of child
Male 177 (48.6)
Female 187 (51.4)

Nationality of child
Bahraini 286 (78.6)
Non-Bahraini 78 (21.4)

Age of father (mean ± SD) 34.5 ± 7.5

Employment of father
Employed 342 (94.0)
Unemployed 22 (6.0)

Education level of father

Below school 7 (1.9)
School 209 (57.4)
University or above 148 (40.7)

Age of mother (mean ± SD) 29.6 ± 6.1

Employment of mother
Employed 122±33.5
Unemployed 242 ± 66.5

Education level of mother

Below school 13 (3.6)
School 195 (53.6)
University or above 156 (42.9)

them completing only schooling (57.4% vs. 53.6%, 
respectively).

In our sample, it was identified that caregivers 
were encouraged to start complementary feeding in 
different ways: 42.9% were encouraged by friends 
and family and 42.6% were self-motivated to start 
complementary feeding. The contribution of health 

Table 2: Encouraging person and source of information to start complementary feeding among children 
aged 9–24 months

Variable Yes, n (%) No, n (%)

Encouraging person

Self-motivation 155 (42.6) 209 (57.4)
Family and friends 156 (42.9) 208 (57.1)
Healthcare professionals 73 (20.1) 291 (79.9)
Others 5 (1.4) 359 (98.6)

Source of information 
of caregivers

Nutritional books 12 (3.3) 352 (96.7)
Internet and social media 88 (24.2) 276 (75.8)
Leaflet 130 (35.7) 234 (64.3)
Family and friends 152 (41.8) 21 (58.2)
Healthcare professionals 121 (33.2) 243 (66.8)
Previous experience 94 (25.8) 270 (74.2 )
Others 7 (1.9) 357 (98.1)
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care professionals was only 20.1%. The source 
of caregiver’s information about complementary 
feeding was from internet and social media 
(24.2%), family and friends (41.8%), and health 
care professionals (33.2%; Table 2).

Out of the 364 caregivers interviewed, 56% 
followed the recommendation of introduction  

of complementary feeding at the age of six  
months and 41.8% caregivers followed the 
recommended number of meals at the age of 
nine months (Table 3). Mothers experience was 
significantly associated with the age at which 
complementary feeding was introduced (P < 0.008; 
Table 4).

Table 3: Caregivers who followed WHO recommendations about complementary feeding patterns, age of 
food introduction, and number of meals among children aged 9–24 months

Variable Given as WHO 
recommendations, 

n (%)

Not following WHO 
recommendations, 

n (%)

Complementary 
feeding patterns

Timing of introduction of food at 6 
months of age

204 (56.0) 160 (44.0)

Number of meals at 9 months of age 152 (41.8) 212 (58.2)
Food introduced gradually 265 (72.8) 99 (27.2)

Recommended age 
of food introduction

Recommended 
number of meals  
per day

Cereals (6th month) 202 (56.0) 159 (44.0)
Fruits 180 (51.3) 171 (48.7)
Vegetables 196 (55.5) 157 (44.5)
Fish 118 (61.8) 73 (38.2)
Chicken 189 (71.9) 74 (28.1)
Meat 104 (64.2) 58 (35.8)
Legumes 96 (70.6) 40 (29.4)
Dairy products 201 (70.8) 83 (29.2)
Eggs 35 (18.9) 150 (81.1)
Cereals 302 (83.7) 59 (16.3)
Fruits 231 (65.8) 120 (34.2)
Vegetables 254 (72.0) 99 (28.0)
Dairy products 170 (59.9) 114 (40.1)
Animal source of protein 113 (40.9) 163 (59.1)
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Significant association was not observed while 
comparing the mother’s working status with the 
introduction of complementary feeding at the 
recommended age. However, the educational level of 
the mother plays a crucial role (P = 0.052). Mothers 
with previous experience were significantly better 

Table 4: Introduction age of complementary food in relation to mother’s data and source of information

Variable
Recommended age

P valueNot recommended, 
n (%)

Recommended,  
n (%)

Employment of mother
Employed 82 (67.2) 40 (32.8)

0.355
Unemployed 174 (71.9) 68 (28.1)

Education level of mother
Below school 11 (84.6) 2 (15.4)

0.052School 127 (65.1) 68 (34.9)
University or above 118 (75.6) 38 (24.4)

Source of 
information

Leaflet Yes 88 (67.7) 42 (32.3) 0.412
No 168 (71.8) 66 (28.2)

Family and 
friends

Yes 105 (69.1) 47 (30.9) 0.658
No 151 (71.2) 61 (28.8)

Healthcare 
professionals

Yes 86 (71.1) 35 (28.9) 0.826
No 170 (70.0) 73 (30.0)

Previous 
experience

Yes 56 (59.6) 38 (40.4) 0.008
No 200 (74.1) 70 (25.9)

in following the recommendation when compared 
to unexperienced mothers (P = 0.008; Table 4).

There is no significant relationship between the 
number of meals consumed by the children and 
working status of the mother, educational level of 
the mother, and the source of information (Table 5).

Table 5: Number of meals given to the child in relation to mother’s data and source of information

Variable
Recommended age

P valueNot recommended, 
n (%)

Recommended,  
n (%)

Employment of mother
Employed 38 (31.1) 84 (68.9) 0.362
Unemployed 87 (36.0) 155 (64.0)

Education level of mother
Below school 7 (53.8) 6 (46.2) 0.146
School 60 (30.8) 135 (69.2)
University or above 58 (37.2) 98 (62.8)

Source of 
information

Leaflet Yes 40 (30.8) 90 (69.2) 0.285
No 85 (36.3) 149 (63.7)

Family and 
friends

Yes 52 (34.2) 100 (65.8) 0.965
No 73 (34.4) 139 (65.6)

Healthcare 
professionals

Yes 34 (28.1) 87 (71.9) 0.077
No 91 (37.4) 152 (62.6)

Previous 
experience

Yes 28 (29.8) 66 (70.2) 0.280
No 97 (35.9) 173 (64.1)
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Discussion
There is a dearth of studies conducted in this respect 
in the Gulf countries; therefore, studies from the 
Middle Eastern countries, such as the Lebanese 
Republic and Iran were used.

In the present study the lowest (1.1%) percentage of 
participants were observed at the age of 15 months, 
as this age group was included recently in the 
vaccination schedule, July 2015. In this study most 
of the participants were encouraged to introduce 
complementary feeding by the family, friends, 
and through self-motivation. The role of health 
care professionals was disappointing. Initiation of 
complementary feeding should be discussed with 
caregivers, failure to do so might be due to focus on 
other points during the visit and lack of time.

The sources of information were family/friends, 
leaflets, and health care professionals. In a study 
conducted by Kwalzulu et al.,6 62% caregivers 
received information from the community health 
workers and 33% from clinics, whereas, 22% did 
not receive information. Initiation of community-
based health care program helped in spreading the 
information in their community.

In our sample 56% started weaning at 6 months of 
age. Compared to Lebanon, it was much higher, 
starting at the age of 4 months according to their 
regional guidelines.5 In other parts of the world like 
India and Kwalazulu it was comparable, 40% and 
39% respectively.6, 7 In our sample the reason for 
caregivers not following-up was due to following 
the old recommendations at the age of four months, 
previous experiences, due to lack of knowledge, 
and the misconception that the baby will not accept 
food later. Some communities later believed that 
the baby might not tolerate the food. Even in the 
Mediterranean and Gulf regions complementary 
feeding was initiated early when compared to 
developing countries, such as India and Kwalazulu, 
which are influenced by their economic level 
depending more on breastfeeding leading to late 
weaning.

In the Lebanese Republic, more than 90% of 
children were given cereals, fruits, vegetables, 
dairy products, eggs, meat, and legumes, showing a 
greater lag of practice in our region.5 Reasons might 
be allergy due to eggs, child refusal to eat, mother 
impatience, lack of knowledge, or other reasons.

On the other hand, the percentage who followed 
the recommendation of frequency of meals in the 
Lebanese Republic was 57.1% for bread, 52% for 
biscuits,65.8% for fruits, 21.8% for chicken, 61.5% 
for lamb, 32.1% for beef, and 50.8% for fish, which 
shows less protein administered.5

The working status of mothers had no effect on 
the age of introduction of complementary feeding, 
while the mother’s educational level played a 
slightly significant role. In the Lebanese Republic 
it was affected by employment and educational 
level as working mothers and mothers with higher 
educational level started weaning earlier. In the 
Kingdom of Bahrain, most information is gathered 
from family and friends who are not necessarily 
following the guidelines. Many grandmothers are 
taking care of children of working mothers, hence 
still following the old guidelines of weaning at the 
age of 4 months.5

The source of information showed no significant 
association in relation to the age of introduction 
of food among the different sources, except for 
mothers with previous experience as they showed 
more adherence to the timing of weaning.

Limitations
The sample in the present study was a convenient 
sample, which raised the issue of selection bias.

Conclusion
The pattern and practice of complementary feeding 
in the Kingdom of Bahrain does not meet the WHO 
recommendations.

Recommendations
The role of health care professionals in encouraging 
the initiation of complementary feeding and 
providing information to the caregivers was poor. 
We recommend that education should be started 
at the visit of caregivers after 4 months with the 
assistance of dietitians or health educators.

The role of health care professionals should be 
continued throughout the subsequent child visits. 
The types, amount, frequency, and consistency 
should be reviewed at each visit and individualized; 
appropriate advice should be provided.

There are various wrong believes regarding the 
time of introduction of each type of food, hence, 
the complementary feeding booklets need to be 
updated.
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Further, studies aiming to target complementary 
feeding practice among larger group and wider range 
of age are recommended, including food practices 
and safety and other aspects of complementary 
feeding. Emphasis on food safety and preparation 
and a larger sample size, with concentration on 
nine-month-old children are recommended.

Conflicts of interest
The authors of the study have no conflict of interest 
to declare.

References
1. Muriel J. World Health Organization. 

Complementary Feeding. Available at: http://
www.who.int/elena/titles/complementary_
feeding/en/. Accessed February 27, 2016.

2. World Health Organization. Complementary 
Feeding. Summary of guiding principles: 
Report of the global consultation: 2003. 
Available at: http://www.who.int/nutrition/
publications/Complementary_Feeding.pdf. 
Accessed February 27, 2016.

3. World Health Organization. Nutrition. 
Available at: http://www.who.int/nutrition/
topics/complementary_feeding/en/. Accessed 
February 27, 2016.

4. Muehlhoff E, Dirorimwe C, Huang S, et al. 
Complementary feeding for Children Aged 
6-23 Months. European Union Food Facility 
Project; 2011, 3-35.

5. Batal M, Boulghourjian C, Akik C. 
Complementary feeding patterns in a 
developing country: A cross-sectional study 
across Lebanon. Eastern Mediterr Health J. 
2010;16(10):180-6.

6. Cape W, Faber M, Benadé SAJ. Complementary 
feeding and nutritional status of 6-12 months 
old infants, Valley of a Thousand Hills, a rural 
area in KwaZulu-Natal. South Afr J Clin Nutr. 
2007;20(1):1-9.

7. Lodha S, Bharti V. Assessment of complementary 
feeding practice and misconceptions regarding 
foods in young mothers. IJFNS. 2012;2(3):85-
90.

8. Khadivzadeh T, Parsai S. Effect of exclusive 
breastfeeding and complementary feeding on 
infant growth and morbidity. Eastern Mediterr 
Health J. 1998;10(3):289-94.

9. Agumasie S, Gezahegn T , Alemayehu B. 
Complementary feeding practice of mothers and 
associated factors in Hiwot Fana Specialized 
Hospital, Eastern Ethiopia. Pan Afr Med J. 
2014;23:1-11.


