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ABSTRACT

Background: Despite its vital role in child health, breastfeeding is often hindered by social,
cultural, and health system barriers.
Objectives: To assess mothers’ knowledge and practice of exclusive breastfeeding (EBF) in Dibis
district, Kirkuk, and examine its association with selected demographic factors.
Materials and methods: A household-based descriptive cross-sectional study was conducted in
Dibis, Kirkuk Governorate, from June 2020 to January 2023, involving 1823 mothers of children
aged ≤ two years. Data were collected using a structured questionnaire covering sociodemographic
characteristics, knowledge of EBF, and actual breastfeeding practices. Descriptive and inferential
statistics were used to analyze associations between sociodemographic factors and mothers’
knowledge and performance.
Results: Mothers’ knowledge and performance regarding EBF were at a moderate level. Significant
associations were observed between EBF and the mother’s level of education (P-value = 0.046).
The mother’s age at marriage (P-value = 0.090) and the number of family members (P-value =
0.074) were not statistically significant. Binary logistic regression analysis indicated that mothers
who regularly visited primary health care centers were twice as likely to practice EBF (OR = 2.011;
95% CI: 1.263–3.203). Among all predictors, normal vaginal delivery emerged as the strongest
factor, with mothers who delivered vaginally being over four times more likely to exclusively
breastfeed (OR = 4.547; 95% CI: 3.181–6.496).
Conclusion: Mothers showed moderate knowledge and performance, with education, delivery
type, and healthcare access identified as key factors. Further research should explore cultural and
systemic barriers to breastfeeding in Iraq.
Keywords: Exclusive breastfeeding; Maternal knowledge; Breastfeeding performance; Infant
feeding.
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INTRODUCTION

E
xclusive breastfeeding (EBF) is one of the crucial
practices to promote the growth and development
of an infant. It is defined as the practice of feed-
ing an infant with breast milk only for the first

six months of life, without any additional food or liquid.
The exceptions including oral rehydration solutions, drops,
and syrups that contain vitamins, minerals, supplements, or
medicines. Breastfeeding is then recommended for the next
two years alongside appropriate complementary foods [1].

∗ Corresponding author: E-mail: jinanshukur@uokirkuk.edu.iq
This is an open-access article under the CC BY 4.0 license

EBF is known to reduce infant and child morbidity and
mortality rates effectively. It has numerous advantages for
both the mother and the baby, such as a lower risk of obe-
sity and type 2 diabetes, and reduced incidence of diarrhea
and pneumonia in infants. In addition, long-term breastfeed-
ing reduces the incidence of ovarian and breast cancer and
supports natural contraception [2–4].

Although the global strategy targets 57 low- and middle-
income countries, only 37% of infants under six months are ex-
clusively breastfed, falling short of the WHO’s recommended
rate of 50% [5].

In Iraq, the Ministry of Health and Environment, in col-
laboration with the WHO and United Nations Children’s
Fund (UNICEF), has introduced several national strategies
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to promote EBF. These include awareness campaigns during
World Breastfeeding Week, the Baby-Friendly Hospital Ini-
tiative (BFHI), and enforcement of policies aligned with the
International Code of Marketing of Breast-milk Substitutes.
In addition, training programs for healthcare providers and
the distribution of educational materials have further sup-
ported these efforts, reflecting a strong national commitment
to improving breastfeeding practices [6].

Improving EBF can be influenced by many factors. These
include personal characteristics such as age, education, in-
come, desire to breastfeed, a history of EBF, and the mother-
child bond [7, 8]. Environmental aspects, such as support
from friends, family, and community as well as advice from
medical professionals, are also important [9]. Aside from the
demands of the workplace and office environment, cultural
beliefs can pose a barrier to breastfeeding, particularly in low-
income countries [10]. In addition, the type of delivery can
significantly influence the initiation of breastfeeding. Women
who undergo vaginal birth after a previous caesarean section
(VBAC) are more likely to initiate breastfeeding than those
who have a planned repeat caesarean section [11].

To enhance the EBF rate, mothers require proper educa-
tion, care, and professional support to promote early initi-
ation of breastfeeding and to avoid and overcome obstacles.
These should be provided during antenatal, birth, and post-
natal care to prepare mothers for EBF [12]. This is because
many new mothers lack adequate breastfeeding knowledge
and often rely on informal advice and instructions from rel-
atives, which may not always be reliable. Although many
women are aware of the benefits of breastfeeding, familiarity
with correct breastfeeding techniques remains limited [13].

Starting early prenatal care and postpartum education
with regular breastfeeding counselling are essential strategies
to improve maternal knowledge and performance of breast-
feeding. This is a long-standing challenge for the community.
Although EBF is a longstanding public health challenge, it
has not received significant attention, and it continues to face
multiple obstacles in many communities, including Iraq. De-
spite national efforts to promote breastfeeding and particu-
larly in underserved areas like Dibis district, there is a lack of
updated, community-based data on mothers’ knowledge and
actual breastfeeding practices. This gap limits the ability of
health planners to design targeted interventions. Therefore,
this study was conducted to assess the current levels of knowl-
edge and performance related to EBF among mothers in this
region, and to identify factors that may influence these prac-
tices.

MATERIALS AND METHODS

A household-based population study with a descriptive
cross-sectional design was conducted in Dibis District of
Kirkuk Governorate, Iraq, from June 2020 to January 2023.
Kirkuk is a governorate in northern Iraq, which is 148 miles
(238 km) north of Baghdad. It comprises four districts:
Kirkuk (where Kirkuk city is located), Dibis, Hawija, and
Daquq. Dibis district is located approximately 45 kilometers
northwest of Kirkuk city and had an estimated population of
95,166 in 2008. Dibis district was established as a small vil-
lage in 1953 and subsequently developed into 65 small towns.

The study obtained ethical approval from the Scientific
Committee of the College of Nursing, University of Kirkuk
(Ref. No. 7/47/276, dated 10-2-2020), and official permis-
sion was granted by the Kirkuk Directorate of Health (Ref.

No. 7575, dated 13-2-2020). Informed consent was obtained
from all participants after explaining the study objectives and
their right to refuse or withdraw from the study at any time
without consequences. A list of 24 primary healthcare cen-
tres (PHCCs) and sub-centres in suburban and rural areas
was obtained from the Statistics Department of the Kirkuk
Directorate of Health (DOH).

The sample size was determined using Epi InfoTM 7 soft-
ware based on the following assumptions: 95% confidence in-
terval, an acceptable margin of error of 2%, and a breastfeed-
ing rate of 76% (determined from a study conducted among
women in the city of Kirkuk) [14], and a design effect of 0.1.
Based on these assumptions, the calculated minimum sam-
ple size required was 1,674 respondents. The sample was ex-
panded considering a potential non-response of 10%. The
resulting final sample size was 1,850 respondents. Of the
1,850 participants who primarily participated, 27 question-
naires were excluded due to incomplete responses, resulting
in a final sample of 1,823 participants included in the study. A
multistage sampling technique was used for data collection. In
the first stage, 12 centers were selected from 24 centers using
simple random sampling. In the second step, households with
eligible mothers within the catchment area of the 12 health
centres were purposively selected. Finally, women meeting
the eligibility criteria were selected from each household.

Primiparous and multiparous mothers with children aged
up to 2 years living in Dibis district who were willing to par-
ticipate in the study were included. In contrast, those who
have no interest in participating, primigravid women, moth-
ers with children more than 2 years old were excluded from
the study. The survey instrument used to collect data was
the researcher-developed questionnaire, which was based on a
comprehensive literature review [2, 15]. It consisted of three
sections. The first section gathered socio-demographic vari-
ables such as age of mothers at marriage, divided into (5-year
intervals), number of family members, and mother’s educa-
tion level. Family income was divided into three groups: suf-
ficient, barely sufficient, and insufficient [16]. This section
also includes questions on the place and types of delivery.
The second section included five questions (dichotomous: yes
or no; and multiple choice) that assessed participants’ knowl-
edge about breastfeeding. A correct answer received a score
of 1, and an incorrect answer received a score of 0. Knowl-
edge scores ranged from 0 to 5, with a higher score indicating
greater knowledge about breastfeeding. Knowledge level was
categorized as high (4-5), medium (2-3), or low (0-1). The
final section of the questionnaire was designed to measure
breastfeeding performance using six questions (dichotomous:
yes or no; and multiple-choice questions). A score of 1 was
given for mothers’ performance in breastfeeding, while a score
of 0 was given for mothers’ non-performance. Performance
scores ranged from 0 to 5, with higher scores indicating bet-
ter breastfeeding performance.

The questionnaire was validated by six experts: two from
the Department of Community Medicine at Hawler Medi-
cal University, two from the Department of Maternal and
Neonate Health, College of Nursing, University of Kirkuk and
two from the Directorate of Health in Kirkuk. The question-
naire was pilot-tested on 30 women who met the eligibility cri-
teria but were excluded from the final sample. This pilot test
was conducted to determine the reliability of the question-
naire. Reliability was measured using the test-retest method
with a value of 0.80. With only minor modifications, this
result showed that the questionnaire was reliable [17].
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Table 1. Association of specific demographic characteristics of the 1,823 participants and exclusive breastfeeding. PHCC:
Primary health care center

Variables Number (%) Exclusive breastfeeding P-value

Performed Number (%) Non Performed Number (%)

Maternal age at marriage (Years)
< 18 405 (22.2) 357 (88.1) 48 (11.9)

0.090
18–22 807 (44.3) 730 (90.5) 77 (9.5)
23–27 461 (25.3) 428 (92.8) 33 (7.2)
≥ 28 150 (8.2) 132 (88.0) 18 (12.0)
Number of family members
3–5 1184 (64.9) 1057 (89.3) 127 (10.7)

0.0746–8 504 (27.6) 468 (92.9) 36 (7.1)
> 8 135 (7.4) 122 (90.4) 13 (9.6)
Educational level of mother
Illiterate 533 (29.2) 464 (87.1) 69 (12.9)

0.046
Read and write 67 (3.7) 62 (92.5) 5 (7.5)
Primary school 595 (32.6) 547 (91.9) 48 (8.1)
Secondary school 330 (18.1) 300 (90.9) 30 (9.1)
Institute/College 298 (16.3) 274 (91.9) 24 (8.1)
Age of the child (Year)
< 1 180 (9.9) 163 (90.6) 17 (9.4)

0.920
1–2 1643 (90.1) 1484 (90.3) 159 (9.7)
Head of family income/month
Sufficient 514 (28.2) 452 (87.9) 62 (12.1)

0.045Barely sufficient 1220 (66.9) 1117 (91.6) 103 (8.4)
Insufficient 89 (4.9) 78 (87.6) 11 (12.4)
Types of delivery
Normal vaginal delivery 1294 (71.0) 1223 (94.5) 71 (5.5)

0.001
Cesarean section 529 (29.0) 429 (80.2) 105 (19.8)
Place of delivery
Home 307 (16.8) 289 (94.1) 18 (5.9)

0.014
Hospital 1516 (83.2) 1358 (89.6) 158 (10.4)
Visiting PHCC
Regular 1612 (88.4) 1467 (91.0) 145 (9.0)

0.008
Irregular 211 (11.6) 180 (85.3) 31 (14.7)

Data were collected through household interviews con-
ducted by trained primary health care workers from the 12
health centers. These data collectors were trained on the cor-
rect data collection procedures.

The Statistical Package for Social Sciences (SPSS), ver-
sion 27 (IBM, New York, USA) software was used for data
processing and statistical analysis. Statistical analysis was
performed using a simple descriptive analysis approach (fre-
quency and percentage; means and standard deviations) and
an inferential analysis approach (Chi-square) for the associ-
ation between sociodemographic variables and breastfeeding
knowledge and performance. Variables that showed a sig-
nificant association with breastfeeding in the Chi-square test
were further analyzed using a binary logistic regression model
with a significance level set at P-value < 0.05.

RESULTS

Of the 1,823 mothers who participated in the study, 44.3%
were aged 18 to 22 years old, and 32.6% had a primary school
education. Most of the children (90.1%) were aged between
1 and 2 years, and 66.9% of the families reported just ade-
quate living. Furthermore, 71% of mothers had normal vagi-
nal deliveries, 83.2% of deliveries took place in a hospital, and

88.4% of mothers regularly visited PHCCs. EBF was signifi-
cantly associated with the mother’s education level (P-value
= 0.046), the monthly income of the head of the household (P-
value = 0.045), and the mode of delivery (P-value = 0.001).
Another significant association was found between EBF and
place of delivery (P-value = 0.014) and attendance of PHCCs
(P-value = 0.008). On the other hand, no statistically sig-
nificant (P-value > 0.05) association was found between EBF
and other factors (Table 1).

The mothers’ level of knowledge was moderate for 52.8%
of participants. Similarly, 55.5% of mothers showed moderate
performance (Figure 1).

According to the mothers’ performance, 90% of them ex-
clusively breastfed their children (Figure 2).

Binary logistic regression revealed that illiterate mothers
had a significant association with EBF (OR = 0.467, 95% CI:
0.272–0.799). Regular visits to PHCC increase the rate of
EBF (OR = 2.011, 95% CI: 1.263–3.203). However, normal
vaginal delivery was the strongest predictor of EBF (OR =
4.547, 95% CI: 3.181–6.496) as shown in Table 2.
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Figure 1. Distribution of the 1,823 participants according to
their level of knowledge and performance related to exclusive
breastfeeding.

Figure 2. Distribution of the 1,823 participants according to
performance of exclusive breastfeeding.

DISCUSSION

The long-term health of newborns and infants is signifi-
cantly influenced by breastfeeding [18]. The findings of the
present study revealed that the level of knowledge and per-
formance regarding EBF among mothers in Dibis district was
moderate; factors such as maternal education, type of deliv-
ery, and access to healthcare settings have a role in shaping
the breastfeeding behaviours. In the current study, the pro-
portion of individuals in the sample who were EBF was 90%,
a rate that stands out compared to findings from other re-
gions in Iraq. For example, despite the implementation of the
BFHI at Azadi Teaching Hospital in Kirkuk City since 1992,
a study reported that the quality and consistency of BFHI

Table 2. Factors related to exclusive breastfeeding among
1,823 mothers using binary logistic regression analysis∗.

Covariates Exclusive breastfeeding P-value

OR 95% CI

Educational level/mother
Illiterate 0.467 0.272–0.799 0.006
Read and write 0.643 0.226–1.827 0.407
Primary school 0.774 0.449–1.335 0.353
Secondary school 0.726 0.406–1.299 0.281
Institute/College (Reference)

Head of family income/month
Sufficient 0.840 0.402–1.752 0.641
Barely sufficient 1.313 0.655–2.631 0.442
Insufficient (Reference)

Normal vaginal delivery 4.547 3.181–6.496 0.001
Delivery at hospital 0.917 0.523–1.607 0.762
Regular visit to PHCC 2.011 1.263–3.203 0.003

∗ OR= Odds Ratio, CI= Confidence Interval.

practices remained suboptimal, with low rates of EBF initia-
tion observed [19]. Similarly, a study conducted in Erbil found
that only 26.5% of the 306 mothers breastfed their babies ex-
clusively for six months [20]. These regional variations could
be explained by differences in sample size, population type,
and the cultural attitudes of the current study population,
which is sub-rural and follows the tradition of feeding babies
naturally up to 2 years. This may have contributed to the
higher EBF rates observed. Such findings highlight the im-
portance of aligning breastfeeding promotion strategies with
local sociocultural dynamics.

Better education often provides mothers with more oppor-
tunities for EBF. Mothers with higher levels of education gen-
erally have improved chances of practicing it. This pattern of
observations has been demonstrated in previous work, show-
ing that there is a positive association between maternal ed-
ucation and the practice of EBF, as well as a strong asso-
ciation between health knowledge and education [21–23]. A
recent study conducted among young mothers in China re-
ported that higher levels of education have a positive impact
on the breastfeeding process and the rate of EBF [24]. The
current study’s results revealed a significant relationship be-
tween the mother’s education level and EBF. This may be
explained by the study sample’s cultural context, where tra-
ditions and religious beliefs are often promoted for at least
two years. The type of delivery plays a role in the initiation
of breastfeeding [25]. This study confirmed this and showed
that normal vaginal delivery is the strongest predictor of EBF,
meaning that women who had a vaginal delivery were more
likely to breastfeed in the first hour after birth than women
who had a caesarean section.

The place of delivery also influenced the initiation of EBF,
and this is consistent with evidence in the literature that
mothers who give birth in a hospital are more likely to initi-
ate breastfeeding than mothers who do not [26]. This finding
is expected since hospital healthcare providers undoubtedly
encourage mothers to initiate breastfeeding for the first time
after delivery. The result is interesting and helps justify the
importance of giving birth in hospitals.

Regular attendance at PHCCs for antenatal and postnatal
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care may impact mothers’ breastfeeding performance. This
finding is consistent with the results of other publications in
the literature [27–29]. The finding reinforces the general as-
sumption that mothers were aware of EBF and that their pri-
mary source of information was health facilities. This result
highlighted two things: (1) mothers need to visit PHCCs reg-
ularly during pregnancy, and (2) healthcare providers in the
health facilities should provide adequate information about
EBF through training programs and regularly assess moth-
ers’ knowledge by asking questions about EBF at every visit.

This study has several strengths. First, the large sample
size of 1,823 participants provides statistical power and relia-
bility to the study findings. Second, the use of binary logistic
regression analysis allowed for the control of potential con-
founding variables and enabled the identification of indepen-
dent predictors of EBF. Finally, this study addresses a topic
of significant public health importance, offering valuable in-
sights for maternal and child health programs.

However, this work is subject to certain limitations. First,
the cross-sectional study design limits the ability to estab-
lish causality between the examined variables and EBF. Ad-
ditionally, potential selection bias may have been introduced
because the sampling frame relied on health center catchment
areas and purposive household selection, which might lead to
an underrepresenting of populations not accessing healthcare
centers. While the study mentions cultural beliefs as barriers,
it does not deeply explore how local traditions or misconcep-
tions may affect breastfeeding practices in the sample popula-
tion, which is an area for research to examine how local tradi-
tions, family influences, and cultural misconceptions impact
EBF, to support more culturally sensitive health education
programs. Furthermore, the findings’ generalizability may be
limited to populations with similar cultural, economic, and
healthcare settings and may not fully extend to more urban
or ethnically diverse areas of Iraq. Finally, these results are
limited because the study focused primarily on mothers’ per-
ceptions and did not examine health system stressors. There-
fore, these limitations should be considered in future studies.

CONCLUSION

Mothers’ knowledge and performance on EBF were mod-
erate. The findings revealed the role of maternal education,
type of delivery, and healthcare access in shaping breastfeed-
ing behaviors. Further research is needed to explore the long-
term impact of educational interventions and culturally spe-
cific barriers to breastfeeding in Iraq.
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