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INTRODUCTION

The World Health Organisation defines 
complementary feeding (CF) as the process 
initiated when breast milk is no longer sufficient 
to meet infants’ nutritional needs; therefore, 
other foods and liquids are required along with 
breast milk.[1]

The period of complementary feeding (CF) is 
one of children’s rapid growth and development 
in which children are more prone to nutrient 
deficiencies and excesses. This period witnesses 

many changes in diet and exposure to new food 
items and tastes. While extensive research 
exists on breast milk and breast milk substitutes 
(BMS), the crucial CF period has been largely 
overlooked. This gap in knowledge includes the 
types of foods introduced and the long-term 
impact on children’s health, development, and 
behaviour.[2]

Literature reviews generally lack the optimal 
timing for introducing specific individual foods, 
so the recommendations differ between 
countries, reflecting factors related to food 
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culture. The majority of countries recommend 
against using whole cow’s milk for children in 
their first year of life. Most health authorities 
advised introducing iron via CF, although 
specific recommendations differ according to 
the population and risk of iron deficiency.[3,4] 
Infants’ metabolism of non-milk food needs 
functional maturation of gas-trointestinal and 
renal systems. Neuro-developmental changes 
are necessary for safe and effective pro-
gression to a mixed diet.[5]

Malnutrition of children is still the most 
intractable public health trouble in most 
developing countries.[6] Ideal CF practices 
by caregivers remain challenging for most 
households, mainly in low-income families.
[7] CF can play an important role in preventing 
malnutrition. It has been stated that introducing 
CF can reduce under-nutrition-related deaths 
among children less than five years by 100,000 
cases.[8]

The European Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition 
(ESPGHAN) recommends starting CF 
between 17 and 26  weeks of the infant’s life. 
However, 39 % of physicians do not follow this 
recommendation. [9]

The child’s family environment plays a 
crucial role in shaping his lifelong eating 
habits, and early exposure to diverse tastes 
and flavours during childhood influences their 
future dietary choices.[10]

 In Iraq, many studies have addressed 
this issue. In Erbil, a study found that 49.5 
% of children used CF, 88.5 % had adequate 
frequency, and 59% had adequate quality.[11] 
In Karbala, 65.9% of the surveyed mothers 
thought that CF should be started at the age 
of 6 months, 54 % began CF for their children 
before six months, and college-graduated 
mothers started CF before the age of 6 months 
more frequently than illiterate mothers.[12] 
Similarly, in Babil, 71.9 % of babies received 
their first CF at six months, and 27.9% received 
it between 3-5 months.[13] In Basrah in 2005, the 
vast majority of children in the survey received 
complementary food at around the age of 6 
months.[14] An online study conducted among 

medical staff mothers who lived in and outside 
Iraq has shown that 73 % of them started CF at 
around the age of 4-6 months.[15] The mother’s 
age and education level play a role in good 
practice regarding CF.[16] 

In 2017, a descriptive study conducted in 
Turkey showed that 76.1% of women followed 
the WHO’s recommendations of giving solid 
and semi-solid food at 6th month of age, and 
88.3 % followed WHO’s recommendations for 
minimal meal frequency (MMF).[17] In Iran, a 
study showed that the minimal diet diversity 
(MDD) was adequate in 42.3% of children, 
MMF in 42.7%, and the minimal acceptable diet 
(MAD) in 30.9%.[18]

In the Eastern Mediterranean region (EMR), 
malnutrition is affected by the country’s 
development. The introduction of solid–
semi, solid, or soft food (ISSS) was higher in 
Palestine (89.6%) and lower in Afghanistan 
(61%). Adequate MAD was 39% in Palestine 
compared to 9%, 15.4%, and 15.5 % in Somalia, 
Yemen, and Afghanistan, respectively. MDD 
was highest in Oman, 67.2 %, and lowest in 
Yemen, 21.3%. Similarly, MMF is highest in 
Palestine, 78.8, and lowest in Sudan, 42.1%.[19] 
In rural Egyptian communities, CF is introduced 
in 63.6 % of children aged 6-9 months.[20]

After searching the literature, I found that 
studies addressing the time, type, and factors 
associated with introducing complementary 
feeding in Hilla City are scarce.  Such studies 
are helpful for health authorities to improve the 
nutritional status of Iraqi children by enhancing 
CF practices. This study aims to measure the 
time of introducing complementary feeding 
for children and to study factors associated 
with inappropriate CF practices among women 
visiting primary health care centres in Al-Hillah 
City. 

METHODS

Setting and study design: A descriptive cross-
sectional study was conducted on 1174 
mothers with chil-dren aged between 6 and 24 
months who attended 26 primary healthcare 
centres from two selected districts in Babil 
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from 1 August 2020 to 31 January 2021. Data 
was collected through direct interviews using a 
structured questionnaire.

Ethical consideration: The research protocol 
was approved by the Community Council of 
the Arab Board for Health Specialization in 
Iraq and the Ethical Research Committee of 
the Babil Health Directorate. Verbal informed 
consent was obtained from each participating 
mother after explaining the objectives of this 
study. The participation was voluntary, and all 
the collected data were kept confidential. 

Definition of cases; inclusion and exclusion 
criteria: We included all mothers of children 
aged 6 to 24 months who attended the selected 
PHCCs for reasons related to their children, 
including vaccination. Mothers who refused to 
participate were excluded from the study.

Sampling: Hilla City comprises two health 
districts: the first and the second. These 
districts collectively encompassed 48 Primary 
Health Care Centers (PHCCs), comprising 22 
main centers and 26 subcenters. For our study, 
we selected 26 centres—12 main centres and 
14 subcentres—from both districts using a 
simple random sampling method. Due to the 
restrictions on movement imposed during the 
COVID-19 pandemic, we could not include 
all centres. To enrol participants, the authors 
conducted regular visits to each PHCC four 
days a week, from 09:00 am to 12:00 pm, over 
six months. Researchers visited each centre at 
least twice to collect the required samples.

Data collection and the questionnaire: The 
researchers adopted a structured questionnaire 
from previous research conducted in Babil.[13] 

The questionnaire was written in Arabic. It had 
many sections; the family socio-demographic 
included the mother’s age, employment status, 
residence, parity, spacing between the last 
two children, type and structure of the family, 
maternal education level, husband’s education 
level, and socioeconomic status. The child’s 
demographic section included the child’s 
sex, age, weight, daycare centre attendance, 
who feeds the baby at home, and the feeding 
type. The third section was about the comple-
mentary feeding included the age of starting 

CF, the time of ceasing breastfeeding if the child 
was weaned, the child’s medical problems, the 
reason for introducing CF, health education of 
mothers about CF, sources of advice to initiate 
CF,  types of CF, and the frequency of giving CF 
per day.

Pilot study: We applied the questionnaire on 
a pilot of 20 mothers to ensure the questions’ 
validity, reliability, and understandability, and to 
estimate the time needed for each participant 
to answer the questionnaire. The questionnaire 
was modified accordingly. Data from this pilot 
were not included in the final anal-ysis of the 
study.

The authors collected data through 
private, direct interviews with the mothers. 
To avoid any misdirection of the answers, the 
researchers asked similar questions in similar 
ways to all participants. The time spent for each 
interview ranged between 10 to 20 minutes 
for each mother. Children’s Age determination 
and anthropometric measurements: In most 
cases, children’s ages were obtained from the 
child health cards. For those without written 
evidence, we depended on the direct recall of 
the date of birth by the mother or respondent. 
The children’s weight was taken and plotted on 
the chart (weight for age ) using a Z-score chart 
(WHO chart).

For the sake of this study, family types are 
classified into nuclear where the two parents 
and their children living apart from their 
extended family.[21] On the other hand the 
extended family consists of several generations 
of people and can include biological parents and 
their children as well as in-laws, grandparents, 
aunts, uncles, and cousins.[22]

Data management and analysis plan: We used 
the Statistical Packages for Social Sciences- 
version 27 (SPSS-27) to analyse the data. Data 
were presented using simple measures of 
frequency, percentage, mean, median, standard 
deviation, and range (minimum-maximum 
values). The significance of the difference in 
percentages (qualitative data) was tested using 
the Pearson Chi-square test (X2 -test). Statistical 
significance was considered whenever the p- 
value was equal to or less than 0.05. [23, 24] 
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RESULTS

In the current study, 1174 mothers were 
recruited, and their socio-demographic data 
are shown in Table 1. Their mean age was 27.3 ± 
5.5 years, ranging from 16 to 45 years.

Table 2 demonstrates the children’s 
characteristics; their mean age is 14.3 ± 6.0 

months, ranging from 6 to 24 months. Most 
babies, 915(77.9%), were fed by their mothers 
and 145(12.4%) by their grandmothers. At the 
same time, 12.1%, are fed by their fathers, (35, 
3%) by their sisters and (67, 5.7%) by their aunts. 
The number of children who take exclusive 
breastfeeding was 378 (32.2%), bottle feeding 
447(38.1%), and mixed feeding 349 (29.7%).

Table 3 shows the child and maternal variables 
regarding complementary feeding. Concerning 
the time of initiation of complementary feeding, 
where most of the babies (935, 79.6%) received 
their first CF at 4-6 months of age, most of the 
babies (405, 55.4%) stopped breastfeeding 

Table 1 | The distribution by socio-demographic characteristics of the studied 

mothers in Hillah City 2020.

Characteristics No %

Mother’s age (years) <20 years 80 6.8

20-24 301 25.6

25-29 383 32.6

30-34 283 24.1

≥35y ears 127 10.8

Mean±SD (Range) 27.3±5.5 (16-45)

Mother education Illiterate 57 4.9

Primary school 237 20.2

Intermediate school 193 16.4

Secondary school 400 34.1

College & higher education 287 24.4

Husband education Illiterate 16 1.4

Primary school 137 11.7

Intermediate school 187 15.9

Secondary school 489 41.7

College & higher education 345 29.4

Mother employment Employed 78 6.6

Housewife 1096 93.4

Socio-economic status Low (0-4) 48 4.1

Middle (5-8) 523 44.5

High (9-12) 603 51.4

Family structure Single parent 31 2.6

Two parents 1143 97.4

Family type Nuclear 486 41.4

Extended 688 58.6

Address Urban 745 63.5

Rural 429 36.5

Parity Primipara 320 27.3

Para 2 335 28.5

Para 3 260 22.1

Para 4 164 14.0

Grand multipara (5& more) 95 8.1

Spacing between children* Yes 434 50.8

No 420 49.2

*The last two children (2-3)

Table 2 | The distribution of the studied sample by demographic 

characteristics of children, Hillah City 2020

Characteristics No. %

Child age (months)

6-11 452 38.5

12-17 265 22.6

18-24 457 38.9

Mean±SD (Range) 14.3±6.0 (6-24)

Child sex

Male 642 54.7

Female 532 45.3

Weight for age

Normal 847 72.1

Underweight 166 14.1

Severe underweight 26 2.2

Overweight 128 10.9

               Obese 7 0.6

Attending daycare centre

Yes 33 2.8

No 1141 97.2

Who feeds the baby at home

Mother 915 77.9

Father 12 1.0

Grandmother 145 12.4

Sister 35 3.0

Aunt 67 5.7

Caregiver - -

Others - -

Feeding type

Breast 378 32.2

Bottle 447 38.1

Mixed 349 29.7
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below six months of age, 114 (15.6%) babies 
weaned 6-12 month of age and 212(29%) of 
babies weaned more than 12 months of age.  
About the reason for introducing CF, 715 
mothers (60.9%) said their children need extra 
food. Most mothers (968, 82.5%) have no health 
education about CF, and only a small number 
(206, 17.5%) received infor-mation about CF. 
The source of advice for mothers to start CF 
was most commonly from motherly intuition 
(520, 44.3%).

Table 4 demonstrates items of 
complementary feeding categories. Vegetable 
soup was starting complementary feeding in 
most babies, 439 (37.4%).

Regarding the association between socio-
demographic characteristics of the mother 
and age of initation of CF, the results in table 5 

showed that there is a statistically significant 

association (P<0.05) with the mother’s 
education, husband’s education, mother’s 
employment, socioeconomic status, family 
structure, residence, parity, and spacing 
between last two children. In contrast, the 
association between mother age, family type, 
and CF initiation age were not statistically 
significant.

Concerning the association between socio-
demographic features of the child and age of 
initation of CF, the results in table 6 showed 
that a statistically significant association with 
Z core of weight for age, attending day care 
centre, person feeding the baby at home, 
the medical problem of the child, reason for 
introducing, source of advice to initiate. At the 
same time, there were no statistically significant 
between child age, sex, feeding type, time to 
stop breastfeeding (if weaned), mother health 
education regarding CF and age of initiation of 
CF.

DISCUSSION

Inadequate nutrition during the first two 
years of life is a significant and preventable risk 
factor for pediatric morbidity and mortality. 

Table 3 | The child and maternal variables regarding 

complementary feeding

Variable No %

Age of initiation of complementary feeding (months)

<4months 31 2.6

4---6 935 79.6

>6months 208 17.7

Mean±SD (Range) 5.5±1.2 (2-10)

Median 6.0

Time to stop breastfeeding (if weaned)

<6months 405 55.4

6---12 114 15.6

>12months 212 29.0

Child medical problem

Yes 153 13.0

No 1021 87.0

The reasons for introducing CF

Complicated condition 119 10.1

Inadequate breast-milk 340 29.0

Child need for extra food 715 60.9

Health education of mothers regarding CF

Yes 206 17.5

No 968 82.5

Source of advice to initiate CF

Family 448 38.2

Doctors & health workers 206 17.5

Motherly intuition 520 44.3

Table 4 | The complementary feeding items categories.

Items No. %

Type of CF Vegetable soup 439 37.4

Rice-water 235 20.0

Rice & broth 37 3.2

Broth 77 6.6

Eggs 2 0.2

Rice & yogurt 5 0.4

Fruits 40 3.4

Yogurt 3 0.3

Biscuit 102 8.7

Cerelac 147 12.5

Mashed potato/pasta 3 0.3

Fruit juice 56 4.8

Porridge (Threed) 23 2.0

Meat soup 5 0.4

Frequency/ day Once 390 33.3

Twice 728 62.2

Three times 53 4.5

Hind Faiz Abdalhadi, Waleed Arif Tawfeeq & Lujain Kadhim Muhammed



94 Iraqi New Medical Journal  |   July 2024 |  Volume 10  |  Number 20

While food availability is not the primary cause 
of malnutrition, community feeding habits, 
lack of awareness about age-appropriate food, 
and improper feeding practices contribute to a 
child’s poor nutritional status.[25]

In our study, most participants (79.6%) 
initiated complementary feeding (CF) between 
4-6 months of age. A previous study in Babil 

showed that 71% of participants started CF 
at six months.[13] Similarly, most children in 
Basrah[14] and Karbala [12] began CF at the age 
of 6 months. Our results align with studies 
from four Arabic countries —KSA, Kuwait, 
Lebanon and UAE— where CF typically starts 
at 4-6 months; however, in Egypt and Bahrain, 
it begins be-tween 6-9 months.[26]

Table 5 | Maternal variables in relation with age of initiating CF

Variables

Age of CF initiation (months)

P value<4months 4-6 >6months

No % No % No %

Mother age (years) < 20 years 3 3.8 63 78.8 14 17.5 0.121

20-24 10 3.3 252 83.7 39 13.0

25-29 7 1.8 312 81.5 64 16.7

30-34 8 2.8 214 75.6 61 21.6

≥ 35 years 3 2.4 94 74.0 30 23.6

Mother education Illiterate 5 8.8 39 68.4 13 22.8 0.001*

Primary school 13 5.5 189 79.7 35 14.8

Intermediate school 2 1.0 159 82.4 32 16.6

Secondary school 10 2.5 317 79.3 73 18.3

College & Higher educate 1 .3 231 80.5 55 19.2

Husband education Illiterate - - 13 81.3 3 18.8 0.040*

Primary school 10 7.3 100 73.0 27 19.7

Intermediate school 3 1.6 155 82.9 29 15.5

Secondary school 13 2.7 389 79.6 87 17.8

College & Higher educate 5 1.4 278 80.6 62 18.0

Mother employment Employed 1 1.3 49 62.8 28 35.9 0.0001*

Housewife 30 2.7 886 80.8 180 16.4

Socio-economic status Low (0-4) 1 2.1 36 75.0 11 22.9 0.014*

Middle (5-8) 23 4.4 412 78.8 88 16.8

High (9 -12) 7 1.2 487 80.8 109 18.1

Family structure Single parent 2 6.5 19 61.3 10 32.3 0.032*

Two parents 29 2.5 916 80.1 198 17.3

Family type Nuclear 12 2.5 376 77.4 98 20.2 0.179

Extended 19 2.8 559 81.3 110 16.0

Residence Urban 10 1.3 591 79.3 144 19.3 0.0001*

Rural 21 4.9 344 80.2 64 14.9

Parity Primipara 6 1.9 273 85.3 41 12.8 0.044*

Para 2 10 3.0 268 80.0 57 17.0

Para 3 5 1.9 205 78.8 50 19.2

Para 4 5 3.0 121 73.8 38 23.2

Multipara (5 & more) 5 5.3 68 71.6 22 23.2

Spacing of last 2 children Yes (2-3years) 4 .9 341 78.6 89 20.5 0.002*

No 21 5.0 321 76.4 78 18.6

*Significant difference between percentages using Pearson Chi-square test at 0.05 level.
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In neighbouring countries, CF usually 
starts at around 5.8 months in Turkey [17] and 
six months in Iran.[27] We found no significant 
association between the mother’s age and the 
CF initiation time, which is consistent with a 
previous study in Babil.[13] However, a study 
in five European countries found a strong 
correlation between early CF and young 

maternal age.[28]

Regarding maternal education, our study 
found that mothers with lower education levels 
tend to start CF earlier, which is consistent 
with findings from Karbala.[12] However, in 
Malaysia, educated mothers were 3.5 times 
more likely to introduce solid food early than 
illiterate mothers.[29] A study in Kuwait found 

Table 6 | Child variables in relation with age of initiating CF

Variables

Age of CF initiation (months)

P value<4months 4-6 >6months

No % No % No %

  Child sex Male 12 1.9 521 81.2 109 17.0 0.133

Female 19 3.6 414 77.8 99 18.6

Child age (months) 6 -11 8 1.8 378 83.6 66 14.6 0.120

12 -17 10 3.8 214 80.8 41 15.5

18 -24 13 2.8 343 75.1 101 22.1

  Weight for age Normal 23 2.7 705 83.2 119 14.0 0.0001*

Underweight 3 1.8 108 65.1 55 33.1

Severe underweight - - 9 34.6 17 65.4

Overweight 5 3.9 106 82.8 17 13.3

Obese 7 100 - - - -

 Attending day care center Yes - - 16 48.5 17 51.5 0.0001*

No 31 2.7 919 80.5 191 16.7

 Who feed the  baby at home Mother 22 2.4 722 78.9 171 18.7 0.026*

Father - - 7 58.3 5 41.7

Grandmother 8 5.5 123 84.8 14 9.7

Sister - - 28 80.0 7 20.0

Aunt 1 1.5 55 82.1 11 16.4

Feeding type Breast 13 3.4 310 82.0 55 14.6 0.095

Bottle 9 2.0 343 76.7 95 21.3

Mixed 9 2.6 282 80.8 58 16.6

Time to stop breastfeeding (if weaned) < 6 months 8 2.0 309 76.3 88 21.7 0.408

6-12 2 1.8 96 84.2 16 14.0

> 12 months 6 2.8 165 77.8 41 19.3

Child medical problem Yes 4 2.6 81 52.9 68 44.4 0.0001*

No 27 2.6 854 83.6 140 13.7

 Reasons to introducing CF Complicated condition 3 2.5 56 47.1 60 50.4 0.0001*

Inadequate breast milk 13 3.8 289 85.0 38 11.2

Child need for extra food 15 2.1 590 82.5 110 15.4

Mother health education regarding CF Yes 5 2.5 170 82.5 31 15 0. 32

No 26 2.7 765 79.0 177 18.3

Source of advice to  initiate CF Family 25 5.6 339 75.7 84 18.7 0.0001*

Doctor & health worker - - 171 83.0 35 17.0

Motherly intuition 6 1.2 424 81.5 90 17.3

*Significant difference between percentages using Pearson Chi-square test 0.05 level.
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no significant association between maternal 
education level and the timing of beginning 
CF.[30] Our study also observed a significant 
association between the early introduction 
of solid food and lower paternal education, as 
evidenced in Bangladesh.[31] 

Maternal employment status has a 
significant effect on a child’s life. Our study 
found a significant association between 
maternal employment and delayed CF 
introduction, with working mothers typically 
introducing solid foods after six months of 
age. In Australia, mothers who returned to 
work within 6-12 months after delivery were 
less likely to introduce CF early.[32] In contrast, 
other studies concluded that mothers working 
outside the home depend more on early 
CF.[29,33] A study done in the Kingdom of Bahrain 
revealed that the working status of mothers 
did not affect CF’s introduction time.[34] In our 
study, most mothers were employed and did 
not take maternity leave, only birth leave, so 
they had no time to give CF at the appropriate 
time,  causing a delay in the introduction of CF.

We observed that mothers from higher 
socioeconomic backgrounds tended to start CF 
at four months or later, while those from middle 
and low socioeconomic backgrounds had 
poorer CF practices, less than four months and 
more than six months, respectively. This result 
aligns with findings from Iran[27] and India[35] 

but contradicts a study from five European 
countries, which found that higher parental 
socioeconomic status correlated with later CF 
introduction.[28] it is worth mentioning that a 
study from China found no significant associ-
ation between the time of initiating CF and 
being a low-income family.[36]

Family structure also influenced CF timing, 
with single mothers more likely to introduce 
CF earlier than four months; in contrast, 
the child of two parents received CF at an 
appropriate time. Studies from Rotterdam in 
the Netherlands[37] and Australia [32] reported 
similar results. Increased stress from lack of 
paternal support might explain this behaviour.   

Our results showed that children from rural 

areas started CF earlier than those from urban 
areas, which is consistent with findings from 
Egypt.[38] However, a Lebanese study has shown 
that mothers living in urban areas start to give 
CF earlier than those in rural areas.[39]

Mother’s parity also played a role, with 
primiparous and para 2 mothers more likely 
to introduce CF at the recommended age 
compared to those with higher parity who 
either introduced CF before the age of 4 
months or later than six months. Similar results 
were reported in a study from the Netherlands.
[37] In contrast, an Indian study has found that 
mothers who had 2 to 5 children or more tend 
to introduce CF at the recommended time 
compared with mothers of first-born children.
[40] A cohort study done in Western Australia 
shows no association between the timing of CF 
and parity.[41]

In our study, child weight was significantly 
associated with CF-initiating time, with normal 
weight for age babies typically receiving CF 
between 4-6 months, underweight babies 
receiving it after six months, and overweight 
babies receiving it before four months, in line 
with findings from Brazil[42] and the USA.[43] 

Studies enrolled in a systemic review have also 
found a clear association between CF-initiating 
time and childhood BMI.[44]

In our study, attending daycare centres 
was associated with later CF introduction, 
later than six months, contrary to findings of a 
population-cohort study from the Netherlands, 
where children attending daycare centres were 
more likely to start CF very early, less than 
three months.[37]

Most children (77.9%) in our study received 
their initial CF between 4-6 months from 
their mothers, while grandmothers tended to 
introduce CF before the age of four months, 
con-sistent with findings from Bahrain.[34] There 
was no significant relationship between feed-
ing type (formula feeding vs. breastfeeding) 
and CF-initiating time. However, other studies 
have found that formula-fed infants receive CF 
earlier and that exclusive breastfeeding delays 
CF introduction. [28, 32]
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We found a high statistical significance 
between child medical problems and delayed 
CT introduction, where children with chronic 
medical illnesses were more prone to start 
CF after six months of age. This result 
was consistent with that reported from 
Rotterdam,[37] which found that mothers of 
infants at high risk of allergic diseases were 
more likely to delay CF introduction beyond six 
months, aligning with WHO recommendations 
to delay initiation of complementary food 
beyond the age of 6 months to prevent asthma 
and allergic disease. [45]

Three main reasons for introducing CF 
were identified in our study: the child’s need 
for extra food between 4-6 months, inadequate 
breastfeeding so mothers initiating CF before 
the age of four months, and concerns about 
complicated conditions forcing mothers to start 
CF after the age of six months. These findings 
align with studies from Australia,[41] where 
mothers started CF before 17 weeks because 
they thought that breast milk was not sufficient 
to feed infants and the Rotterdam study, which 
stated that mothers delayed CF beyond six 
months of age for infants with chronic medical 
illness.[37]

The mother’s health education about CF 
showed no significant association with CF-
introducing time in our study, consistent with 
a study in rural Bangladesh. However, a study 
in Georgia found a direct relation between 
maternal knowledge and CF-initiating time.[46, 

47]

In our study, the main CF advice source 
was often maternal intuition, with doctors 
and health workers advising CF between 4-6 
months. A study in Bahrain found no significant 
association between the source of information 
and CF timing.[34]

CONCLUSIONS

•	More than half of participant mothers ceased 
breastfeeding their children before they 
reached six months of age and began CF at 
the proper time, 4 to 6 months.

•	Mothers who were single, had low education 
levels, middle socioeconomic status, lived in 
rural areas, and exclusively breastfed their 
babies were more likely to initiate CF early, 
before four months. On the other hand, 
maternal employment, low socioec-onomic 
status, a child attending a daycare centre 
or having chronic illness were the factors 
associated with delaying CF introduction to 
beyond six months of age.

•	Parental education, high socioeconomic 
status, living in urban areas, and primiparity 
were all associated with appropriate time to 
initiate CF (at 4-6 months of age).

•	The risk of underweight and severe 
underweight was associated with the late 
intro-duction of CF, while early initiation was 
linked to overweight and obesity.

•	Poor maternal knowledge regarding 
nutritional attitudes was identified as the 
main issue in our society, rather than food 
availability.

REFERENCES
1.	 WHO. Appropriate complementary feeding [Internet]. World 

Health Organization; 2016. Available from: http://www.who.int/ 

elena/titles/complementary_feeding/en/.

2.	 Agostoni C, Decsi T, Fewtrell M, et al. ESPGHAN Committee 
on Nutrition. Complementary feeding: a commentary by the 
ESPGHAN Committee on Nutrition. J Pediatr Gastroenterol 
Nutr, 2008; 46 :99-110.

3.	 EFSA Panel on Dietetic Products, Nutrition and Allergies). Sci-
entific opinion on nutrient requirements and dietary intakes 
of infants and young children in the European Union. EFSA  
Journal 2013;11(10):3408 

4.	 Kersting M. Erna ¨hrung des gesunden Sa ¨uglings—Lebens-
mittel—und mahlzeitbezogene Empfehlungen [Nutrition of 
the healthy infant-food and meal related recommendations]. 
Monatsschrift Kinderheilkunde, 2001; 149: 4-10.

5.	 World Health Organization (WHO). 55th World Health As-
sembly. Infant and Young Child Nutrition. (WHA55.25), 2002. 
http://apps. who.int/ gb/ archive/ pdf_files/ WHA55/ ewha5525.pdf. 
Accessed 11 March, 2021. 

6.	 Black RE, Victora CG, Walker SP, Bhutta ZA, Christian P, de 
Onis M, et al. Maternal and child under-nutrition and over-
weight in low-income and middle-income countries. Lancet, 
2013; 382: 427-51.

7.	 Bhutta ZA, Ahmed T, Black RE, Cousens S, Dewey K, Giugliani 
E, et al. What works? Interventions for maternal and child un-
dernutrition and survival. Lancet, 2008; 37: 417-40.

8.	 Bhutta ZA, Das JK, Rizvi A, Gaffey MF, Walker N, Horton S, 
Black, RE. Evidence-based interventions for improvement of 
maternal and child nutrition: What can be done and at what 
cost? The Lancet, 2013; 382(9890): 452-77.

Hind Faiz Abdalhadi, Waleed Arif Tawfeeq & Lujain Kadhim Muhammed



98 Iraqi New Medical Journal  |   July 2024 |  Volume 10  |  Number 20

9.	 Lifschitz CH, Miqdady M, Indrio F, Haddad J, Tawfik E, Abdel-
Hak A, Mouane N, Salah M, Khatami K, Olang B, Vandenplas 
Y. Practices of Introduction of Complementary Feeding and 
Iron Deficiency Prevention in the Middle East and North Af-
rica. J Pediatr Gastroenterol Nutr. 2018 Oct;67(4):538-542. doi: 

10.1097/MPG.0000000000002059. PMID: 30067543.

10.	 Scaglioni S, De Cosmi V, Ciappolino V, Parazzini F, Brambilla P, 
Agostoni C. Factors influencing children’s eating behaviours. 
Nutrients. 2018 May 31;10(6):706.

11.	 Ahmed and Sulaiman. Feeding problems in children in Erbil. 
Medical Journal of Babylon, 2021; 18 (1): 49-53.

12.	 Alshawk Zainab. A survey of feeding practice in infants be-
tween 6 and 12 month of age among the PHC visitors in ker-
bala governorate in 2018. Karbala J. Med, 2019;12(1):4116.

13.	 Almarzoki JM, Abdulkareem AH. Sociocultural Influences On 
Feeding Practices Of Children Below Two Years In Babylon/
Iraq. Journal of advanced medical research. 2015 Jun;5(2):7-14.

14.	 Ma’ad B. Complementary foods for children under two years 
of age and its relation to nutritional status and selected so-
cio-demographic factors in Basra. The Medical J Basra University 
2006; 24 (1&2): 33-44.

15.	 Muhammed L K, Abdulameer A J. Knowledge, Attitude and 
Practice of Female Physicians, Dentists, and Pharmacists Re-
garding Complementary Feeding of Their Infants: An Online 
Study. The Iraqi Postgraduate Medical Journal, 2019; 18(4):322-
328.

16.	 Abdul Ameer AJ, Al-Hadi AH, Abdulla MM. Knowledge, atti-
tudes and practices of Iraqi mothers and family child-caring 
women regarding breastfeeding. East Mediterr Health J. 2008 
Sep-Oct;14(5):1003-14. PMID: 19161071.

17.	 Demir G, Yardimcı H, Özçelik AÖ, Çakırolu FP. Compliance of 
mothers' breastfeeding and complementary feeding practices 
with WHO recommendations in Turkey. Nutr Res Pract. 2020 
Dec;14(6):654-666. doi: 10.4162/nrp.2020.14.6.654. Epub 2020 Jul 

2. PMID: 33282126; PMCID: PMC7683210.

18.	 Kamran, A., Sharifirad, G., Nasiri, K., Soleymanifard, P., Savad-
pour, M., Akbar Haghighat, M. Determinants of Complemen-
tary Feeding Practices among Children Aged 6-23: a Commu-
nity based Study. International Journal of Pediatrics, 2017; 5(3): 
4551-4560. doi: 10.22038/ijp.2016.7811

19.	 Abul-Fadl A, Al-Jawaldeh A, AlYassin S Z. Conflict, Nutritional 
Status and Patterns of Young Child Feeding: An indepth anal-
ysis. International Journal of Scientific Research and Management, 
2019;7(4):139-148.

20.	 El Shafei AM, Labib JR. Determinants of exclusive breastfeed-
ing and introduction of complementary foods in rural Egyp-
tian communities. Glob J Health Sci. 2014 Apr 20;6(4):236-44. 
doi: 10.5539/gjhs.v6n4p236. PMID: 24999140; PMCID: 
PMC4825392.

21.	 Goodsell T L. Familification: Family, Neighborhood Change, 
and Housing Policy. Housing Studies, 2013; 28(6): 845-68.

22.	 International Encyclopedia of the Social & Behavioral Scienc-
es (Second Edition), 2015.

23.	 Biostatistics: A Foundation for Analysis in the Health Scienc-
es. Daniel WW & Cross CL; 10th ed. John Wiley & Sons Inc, 
USA, 2013.

24.	 Epidemiology. Leon Gordis. Saunders Elsevier, 4th edition, 
2009

25.	 Saleem AF, Mahmud S, Baig-Ansari N, Zaidi AK. Impact of ma-
ternal education about complementary feeding on their in-
fants' nutritional outcomes in low- and middle-income house-
holds: a community-based randomized interventional study 
in Karachi, Pakistan. J Health Popul Nutr. 2014 Dec;32(4):623-

33. PMID: 25895196; PMCID: PMC4438693.

26.	 Nasreddine L, Zeidan MN, Naja F, Hwalla N. Complementary 
feeding in the MENA region: Prac-tices and challenges. Nutri-
tion, Metabolism & Cardiovascular Diseases, 2012; 22: 793-98.

27.	 Abdollahi F, Chareti J Y, Rohani S. Study of Complementary 
Feeding Practices and Some Related Factors among Mothers 
Attending Primary Health Centers in Sari, 2013 . Iranian Jour-
nal o Health Sciences 2014; 2(3): 43-48

28.	 Schiess S, Grote V, Scaglioni S, Luque V, Martin F, Stolarczyk 
A, Vecchi F, Koletzko B; European Childhood Obesity Pro-
ject. Introduction of complementary feeding in 5 European 
countries. J Pediatr Gastroenterol Nutr. 2010 Jan;50(1):92-8. doi: 

10.1097/MPG.0b013e31819f1ddc. PMID: 19543110.

29.	 Bong MW, Norimah AK & Ismail MN. Nutritional status and 
complementary feeding among Penan infants and young 
children in rural Sarawak, Malaysia. Mal J Nutr, 2018; 24(4): 
539-50.

30.	 Scott JA, Dashti M, Al-Sughayer M, Edwards CA. Timing and 
Determinants of the Introduction of Complementary Foods 
in Kuwait: Results of a Prospective Cohort Study. J Hum Lact. 
2015 Aug;31(3):467-73. doi: 10.1177/0890334415582205. Epub 

2015 Apr 20. PMID: 25896468.

31.	 Chowdhury, M.R.K., Rahman, M.S. & Khan, M.M.H. Levels 
and determinants of complementary feeding based on meal 
frequency among children of 6 to 23 months in Bangladesh. 
BMC Public Health, 2016;16:944. https://doi.org/10.1186/s12889-

016-3607-7

32.	 Arora A, Manohar N, Hector D, Bhole S, Hayen A, Eastwood 
J, Scott JA. Determinants for early introduction of comple-
mentary foods in Australian infants: findings from the HSHK 
birth cohort study. Nutr J. 2020 Feb 18;19(1):16. doi: 10.1186/

s12937-020-0528-1. PMID: 32070350; PMCID: PMC7029498.

33.	 Alzaheb RA. Factors Associated with the Early Introduction of 
Complementary Feeding in Saudi Arabia. Int J Environ Res Pub-
lic Health. 2016 Jul 12;13(7):702. doi: 10.3390/ijerph13070702. 

PMID: 27420081; PMCID: PMC4962243.

34.	 Abbas A, Nawah BA, Makhlooq F, Hubail Z, Hajeri AA. Pat-
terns and Practice of Complementary Feeding in Children in 
Primary Care. Journal of the Bahrain Medical Society 2018; 30 
(2): 47-53. https://doi.org/10.26715/jbms.2_30082018.

35.	 Kanjilal B, Mazumdar PG, Mukherjee M, Rahman MH. Nu-
tritional status of children in India: household socio-eco-
nomic condition as the contextual determinant. Int J Equity 
Health. 2010 Aug 11;9:19. doi: 10.1186/1475-9276-9-19. PMID: 

20701758; PMCID: PMC2931515.

36.	 Li Tang, Andy H Lee, Colin W Binns. Predictors of early intro-
duction of complementary feeding: Longitudinal study. Pedi-
atrics International, 2015: 27: 126-30.

37.	 Tromp II, Briedé S, Kiefte-de Jong JC, Renders CM, Jaddoe 
VW, Franco OH, Hofman A, Raat H, Moll HA. Factors associat-
ed with the timing of introduction of complementary feeding: 
the Generation R Study. Eur J Clin Nutr. 2013 Jun;67(6):625-
30. doi: 10.1038/ejcn.2013.50. Epub 2013 Mar 6. PMID: 23462942.

38.	 El-Asheer O, Darwish M M, Abdullah A M and Mohamad H 
A. Complementary feeding pattern and its impact on growth 
and development of un-der 2-years infants in Upper Egypt. 
Egyptian Pediatric Association Gazette, 2021; 69:17

39.	 Batal M, Boulghourjian C, Akik C. Complementary feeding 
pattern in a developing country: a cross-sectional study 
across Lebanon. East Mediterr Health J, 2010; 16(2): 180.

40.	 Dhami MV, Ogbo FA, Osuagwu UL, Agho KE. Prevalence and 
factors associated with complementary feeding practices 
among children aged 6–23 months in India: a regional analy-

Factors influence Iraqi complementary feeding practices in Hillah City



99Iraqi New Medical Journal  |   July 2024  |  Volume 10  |  Number 20

sis. BMC Public Health, 2019; 19: 1034.

41.	 Scott JA, Binns CW, Graham KI, Oddy WH. Predictors of the 
early introduction of solid foods in infants: results of a cohort 
study. BMC Pediatr. 2009 Sep 22;9:60. doi: 10.1186/1471-2431-

9-60. PMID: 19772610; PMCID: PMC2754451.

42.	 Schneider BC, Gatica-Domínguez G, Assunção MCF, Mat-
ijasevich A, Barros AJD, Santos IS, Silveira MF. Introduction 
to complementary feeding in the first year of life and risk of 
overweight at 24 months of age: changes from 2004 to 2015 
Pelotas (Brazil) Birth Cohorts. BJN, 2020; 124 (6): 20-630

43.	 Chiang KV, Hamner HC, Li R, Perrine CG. Timing of Introduc-
tion of Complementary Foods - United States, 2016-2018. 
MMWR Morb Mortal Wkly Rep. 2020 Nov 27;69(47):1787-
1791. doi: 10.15585/mmwr.mm6947a4. PMID: 33237894; PMCID: 

PMC7727602.

44.	 Pearce J, Taylor MA, Langley-Evans SC. Timing of the introduc-
tion of complementary feeding and risk of childhood obesity: 
a systematic review. Int J Obes (Lond). 2013 Oct;37(10):1295-
306. doi: 10.1038/ijo.2013.99. Epub 2013 May 27. PMID: 23736360.

45.	 Grimshaw KEC, Allen K, Edwards CA, Beyer K, Boulay A, Van 
Der Aa LB, et al. Infant feeding and allergy prevention: a re-
view of current knowledge and rec-ommendations. A Euro-
Prevall state of the art paper. Allergy, 2009; 64: 1407–1416.

46.	 Owais A, Suchdev PS, Schwartz B, Kleinbaum DG, Faruque 
ASG, Das SK, Stein AD. Maternal knowledge and attitudes 

towards complementary feeding in relation to timing of its 
initiation in rural Bangladesh. BMC Nutr. 2019 Jan 30;5:7. 
doi: 10.1186/s40795-019-0272-0. PMID: 32153921; PMCID: 

PMC7050709.

47.	 Kavlashvili N, Kherkheulidze M, Kandelaki E, Chkhaidze I. 
Infants’ complementary feeding and fac-tors influencing its 
timing. Georgian Med News. 2014; 234: 112–6.

Hind Faiz Abdalhadi, Waleed Arif Tawfeeq & Lujain Kadhim Muhammed

Abbreviations list: Breast milk substitutes (BMS), Complemen-
tary feeding (CF), Coronavirus disease 2019 (COVID-19), 
Eastern Mediterranean Region (EMR), European Society 
for Pediatric Gastroenterology, Hepatology, and Nutrition 
(ESPGHAN), Kingdom of Suadi Arabia (KSA), Minimal ac-
ceptable diet (MAD), Minimal diet diversity (MDD), Mini-
mal meal frequency (MMF), Primary Health Care Centres 
(PHCCs), Solid–semi, solid, or soft food (ISSS), Statistical 
Packages for Social Sciences- version 27 (SPSS-27), United 
Arab Emirates (UAE), World Health Organization (WHO). 

Conflict of interest: Authors have nothing to declare.

Funding: Nothing apart from personal fund.




