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Abstract

Background: Exclusive breastfeeding (EBF), especially during the first six months of life, is one of the primary health indicators in
infants.
Objectives: The present study intended to describe the frequency of EBF in infants and its determinants until six months after birth.
Methods: This longitudinal study was conducted on 673 mother-newborn pairs visiting obstetrics and gynecology departments of
two main hospitals in Zanjan. Information on the frequency of EBF up to six months, socio-demographic and reproductive infor-
mation, and attitudes of mothers towards breastfeeding was gathered using questionnaires. Data were analyzed using chi-square
test and logistic regression in SPSS.
Results: The proportion of neonates who were receiving EBF at discharge was 95.7%. The EBF proportions in the second week, the
first, fourth, and sixth months were 95%, 88.1%, 80.7%, and 77.3%, respectively. The multivariate analysis of data indicated that living
in urban areas (P = 0.02), lower education of mothers (P = 0.008), having more than three years of birth interval (P = 0.006), no
experience of breastfeeding in mothers (P = 0.01), no prior decision for breastfeeding in mothers (P < 0.0001), and use of artificial
nipples (P = < 0.0001) were independently associated with non-EBF.
Conclusions: In this study, despite a high proportion of EBF at discharge, we found that the proportion of EBF reduced during
six months. The determinants of non-EBF at six months, including urban and less educated mothers, highlight a need to promote
awareness regarding EBF and perform interventions for women at a greater risk for early breastfeeding cessation.
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1. Background

The benefits of breastfeeding for neonates and in-
fants are well-documented (1). Several medical societies
have recommended exclusive breastfeeding (EBF) during
the first six months after birth (2-5). The World Health
Organization (WHO) recommended EBF during the first
six months after birth and continued breastfeeding for
children up to two years old and even after. The single
most cost-effective intervention to reduce infant mortal-
ity in the developing countries is the promotion of EBF
(6-9). Sub-optimal breastfeeding (especially non-exclusive
breastfeeding throughout the first six months after birth)
is estimated to result in 1.4 million deaths and 10% of all
diseases in children under five years old. The long-term im-
pacts of non-exclusive breastfeeding include reduced pro-
ductivity, poor school performance, and impaired intel-

lectual and social development. Non-exclusive breastfeed-
ing could also increase the risk of death due to diarrhea
and pneumonia among infants under five months by more
than twofold (7). The World Health Organization recom-
mends EBF as a strategy to reduce infant mortality (10).

Several causative factors lead to infant mortality.
Under-nutrition is an underlying cause of two-fifths (2/5) of
all child deaths (11). Previous studies have established the
benefits of breastfeeding for both children and their moth-
ers (12). Exclusive breastfeeding has been related to sig-
nificant reductions in adverse health outcomes, including
gastrointestinal and respiratory infections (13). Early and
adequate breastfeeding is effective in preventing neonatal
jaundice. Inadequate breastfeeding was reported as one of
the major causes of neonatal jaundice (14).

Exclusive breastfeeding is a substantial supply of nu-
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tritional intake and immunological needs for an infant,
which plays a pivotal role in improving mental health (15,
16). Breast milk contains unsaturated fatty acids necessary
to develop a child’s brain (17). Also, it is associated with
improved motor and cognitive developments (18). The
role of breastfeeding in the prevention of infantile infec-
tious diseases is well-documented (19). Exclusive breast-
feeding throughout the first six months of life has other
advantages, such as helping to increase the mother’s bond
with their infants, decreasing postpartum hemorrhage,
and having an earlier return to pre-pregnancy weight (13).

An estimate from the Bellagio child survival study
(based on the findings of systematic reviews from low and
middle-income countries) projected that exclusive breast-
feeding during the first six months and continued breast-
feeding throughout the first year of life could avert up to 1.4
million mortalities in children under five years old (20).

Several studies have been conducted both inside and
outside Iran on exclusive breastfeeding in the first six
months of infancy. Most studies were of retrospective or
cross-sectional design. Olang et al. reported that national
EBF rates at 4 and 6 months of age in Iran were 56.8% and
27.7%, respectively. This rate at four months of age in rural
areas is 58%, whereas in urban areas, it is 56% (21).

2. Objectives

Regarding the importance of exclusive breastfeeding,
this prospective study was performed to determine the fre-
quency of EBF up to the end of six months in Zanjan and to
identify the factors that reduce EBF in this population.

3. Methods

3.1. Study Design and Samples

This longitudinal study was conducted among 673
mother-newborn pairs in Zanjan (northwest of Iran). All
mothers visiting obstetrics and gynecology departments
of two main hospitals (Mousavi and Imam Hossein) in Zan-
jan, between March and May 2009, were eligible. Moth-
ers who were less than 14 years old and newborns who
weighed < 2500 g, had a medical problem, or needed spe-
cial care were excluded. The emphasis of this study was
the frequency of EBF up to the end of six months as an out-
come.

The sample size was calculated assuming a 95% confi-
dence interval (CI) and the proportion of exclusive breast-
feeding in Iran (44%) (22). Based on this, 592 samples were
estimated. The number of subjects increased to 700 to
confront the probable loss of participants during the six
months of follow-up. Mothers of these 700 infants were

recruited in the study using a simple random sampling
method. Twenty-seven mothers (21 due to immigration
and 6 due to lack of cooperation) were lost to follow-up
during six months, and data for 673 mothers were ana-
lyzed (3.9% loss to follow-up). The Ethical Committee of
Tehran University of Medical Sciences approved this study
(code: 24/1991, 1388.04.20), and written consent was ob-
tained from all the mothers before the study.

3.2. Data Collection

Two types of questionnaires were used in this study.
The first questionnaire consisted of items on socio-
demographic information (i.e., parents’ residential area,
mother’s age, mother’s academic level, mother’s occu-
pation, mother’s medication, mother’s health history,
father’s academic level, father’s occupation, and family
size), reproductive and postpartum history (i.e., gravidity,
parity interval, breastfeeding history, mother’s decision to
breastfeed, type of delivery, mother and infant skin to skin
contact, the interval between birth and breastfeeding, and
pacifier use) and variables related to the information and
attitude of the mother concerning the benefits or difficul-
ties of breastfeeding. These data were gathered through
face-to-face interviews with mothers at study entry.

The second questionnaire included information on the
status of the infant’s breastfeeding and other related fac-
tors that was completed via phone calls with mothers at
the 2nd, 4th, 16th, and 24th weeks.

3.3. Statistical Analysis

Values were expressed as numbers (percentages), and
comparisons were made using the Fisher’s Exact and chi-
square tests for binary and categorical variables. Logis-
tic regression models were applied to determine the asso-
ciation between study variables and non-exclusive breast-
feeding. All the variables that were significantly associated
with non-exclusive breastfeeding (P < 0.05) and those with
a P-value less than 0.2 in the univariate analysis were in-
cluded in the multivariate model. These variables include
maternal age, maternal education level, maternal occupa-
tion, father’s occupation, parents’ resident area, gravidity,
parity interval, breastfeeding history, mother’s decision to
breastfeeding, type of delivery, mother and infant skin to
skin contact, the interval between birth and EBF, pacifier
use during the first six months of life, and knowledge of
mother on infant breastfeeding while away from her. P-
values less than 0.05 were considered statistically signifi-
cant. Analysis of the data was performed via SPSS version
16.0.
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4. Results

The frequency of EBF in infants within their first six
months of life is shown in Table 1. The proportion of EBF
was almost 100% after birth; however, at discharge, 95.7%
of the infants were exclusively breastfed. The rates of EBF
in the second week and the 1st, 4th, and 6th months were
95.1%, 88.1%, 80.7%, and 77.3%, respectively. Fifty percent of
those mothers who did not exclusively breastfeed their ba-
bies reported that it was due to inadequate milk produc-
tion.

Table 1. Frequency of Exclusive Breastfeeding in the First Six Months of Infants’ Life

EBF No. (%)

At discharge

EBF 644 (95.7)

EBF and formula 0 (0.0)

Formula 29 (4.3)

Total 673 (100.0)

2nd weeks

EBF 640 (95.1)

EBF and formula 4 (0.6)

Formula 29 (4.3)

Total 673 (100.0)

4th weeks

EBF 593 (88.1)

EBF and formula 10 (1.5)

Formula 70 (10.4)

Total 673 (100.0)

4th month

EBF 543 (80.7)

EBF and formula 16 (2.4)

Formula 114 (16.9)

Total 673 (100.0)

6th month

EBF 520 (77.3)

EBF and formula 19 (2.8)

Formula 134 (19.9)

Total 673 (100.0)

The distribution of EBF by parental socio-demographic
factors is illustrated in Table 2. The risk of non-exclusive
breastfeeding was significantly associated with lower ed-
ucation of mothers (P = 0.01), not having an occupation
(P = 0.02), and living in urban areas (P = 0.006) (Table 2).
The risk of non-exclusive breastfeeding was not associated
with the age of mothers, father’s educational level, father’s

employment, family size, or the health status or medica-
tion history of the mother.

The distribution of EBF by reproductive and postpar-
tum variables is illustrated in Table 3. The risk of non-
exclusive breastfeeding was significantly associated with
increased parity interval (P = 0.01), increased the num-
ber of gravidity (P = 0.03), lack of breastfeeding history of
mothers (P < 0.0001), no previous decision to breastfeed-
ing (P < 0.0001), Caesarean delivery (P = 0.04), and use of
pacifier during the first six months of life (P < 0.0001). No
association was found between non-exclusive breastfeed-
ing and mother and infant’s skin-to-skin contact or the in-
terval between birth and EBF (Table 3).

The distribution of EBF by knowledge and attitudes
of the mother or her family is illustrated in Table 4. The
risk of non-exclusive breastfeeding was associated with the
knowledge of the mother on infant breastfeeding while
away from her (P = 0.03). However, the risk was not associ-
ated with the mother’s knowledge of breastfeeding bene-
fits, milk adequacy, breastfeeding problems, clinician con-
sultation on exclusive breastfeeding in hospital, husband
and family’s attitudes, and support of exclusive breastfeed-
ing (Table 4).

In the multivariate analysis, the risk of non-exclusive
breastfeeding was significantly and independently associ-
ated with parents’ residential area, maternal education,
the interval between parities, breastfeeding history, prior
decision concerning breastfeeding, and pacifier use dur-
ing the first six months of life (Table 5).

5. Discussion

The findings of this study display that the proportion
of exclusive breastfeeding in Zanjan diminished from 96%
at birth to 77.3% at the age of six months. This is similar
to the results of other studies conducted in Iran, Jordan,
and Ethiopia (23-25). A lower rate than that found in our
study was observed in other studies. Veghari et al. (26) in
the North of Iran reported that the EBF rate at six months
was 66.4%. Olang et al. (21) reported an average of 27.7% at
six months for EBF at the national level. The proportion of
EBF in a study conducted in Mashhad was 56.4% (27).

A study in Zhejiang, China, was performed among 1520
subjects, and the exclusive breastfeeding rates right after
hospital discharge and in the 1st, 3rd, and 6th months were
estimated as 50.3%, 55.1%, 45.8%, and 3.9%, respectively (28).
According to the WHO report, the proportion of children
who were fed exclusively with breast milk for six months in
Eastern Mediterranean countries, including Pakistan, Iraq,
Saudi Arabia, and Egypt, were 16%, 25%, 31%, and 38%, respec-
tively (29). The prevalence of EBF in a study in southwest of
Nigeria was 19% (30).
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Table 2. Distribution of Exclusive Breastfeeding by Parental Socio-Demographic Variablesa

Variable No. (%)
EBF

P-Value
Yes, No. (%) No, No. (%)

Mother age 0.11*

< 18 14 (4.8) 13 (2.5) 1 (0.7)

18 - 35 601 (86.6) 467 (89.8) 134 (87.6)

> 35 58 (8.6) 40 (7.7) 18 (11.8)

Mother educational level 0.01*

Illiterate 85 (12.6) 59 (11.2) 26 (17.0)

< high school 332 (49.4) 272 (52.3) 60 (39.2)

High school and above 256 (38.0) 189 (35.3) 67 (43.8)

Mother occupation 0.02*

Employee 82 (12.2) 55 (10.6) 27 (17.6)

Housekeeper 591 (87.8) 465 (89.4) 126 (82.4)

Medication 1.0**

Yes 12 (1.8) 10 (1.9) 2 (1.3)

No 661 (98.2) 510 (98.1) 151 (98.7)

Mothers health 1.0**

Yes 656 (97.5) 507 (97.5) 149 (97.4)

No 17 (2.52) 13 (2.5) 4 (2.6)

Father education level 0.39*

Illiterate 50 (7.4) 41 (7.9) 9 (5.9)

< high school 332 (49.4) 261 (50.2) 71 (46.4)

High school and above 291 (43.2) 218 (41.9) 73 (47.4)

Father occupation 0.09**

Employment 655 (97.3) 503 (96.7) 152 (99.3)

Unemployment 18 (2.7) 17 (3.3) 1 (0.7)

Family size 0.31*

3 249 (37.0) 202 (38.8) 47 (30.7)

4 198 (29.4) 149 (28.7) 49 (32.0)

5 129 (19.7) 95 (18.3) 34 (22.2)

≥ 6 97 (14.4) 74 (14.2) 23 (15.0)

Resident area 0.006**

Urban 501 (74.4) 374 (71.9) 127 (83.0)

Rural 172 (25.6) 146 (28.1) 26 (17.0)

a*, Chi-square test; **, Fisher’s Exact test.

In the United States, 37.1% of infants were breastfed ex-
clusively for six months in Boston (31). Compared to these
studies, the prevalence of exclusive breastfeeding in Zan-
jan was higher. Differences in culture, study population,
and study design may have contributed to these variations.

In this study, a significant relationship between
mother’s age and the proportion of non-exclusive breast-

feeding was not observed. In a study by Panaviene et al.
(32) on the risk factors of non-exclusive breastfeeding in
primigravid mothers, no association between mother’s
age and non-exclusive breastfeeding was also reported.
The reason for this similarity may due to the large number
of primigravid mothers (339) in our study. However, the
results of another study by Colombo et al. (33) showed
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Table 3. Distribution of Exclusive Breastfeeding by Reproductive and Postpartum Variablesa

Variable No. (%)
EBF

P-Value
Yes, No. (%) No, No. (%)

Parity interval, y 0.01*

Nulliparity 339 (50.4) 275 (52.9) 64 (41.8)

≤ 3 60 (8.9) 49 (9.4) 11 (7.2)

> 3 274 (40.7) 196 (37.7) 78 (51.0)

Gravidity 0.03*

1 339 (50.4) 275 (52.9) 64 (41.8)

2 - 3 315 (40.9) 233 (44.8) 82 (53.6)

> 3 19 (8.77) 12 (2.3) 7 (4.6)

Mothers breastfeeding history < 0.0001**

Yes 316 (94.6) 239 (46.0) 77 (50.3)

No 18 (5.4) 6 (1.2) 12 (7.8)

Nullipara 339 (50.4) 275 (52.9) 64 (41.8)

Prior decision to breastfeeding < 0.0001**

Yes 648 (96.3) 514 (98.8) 134 (87.6)

No 25 (3.7) 6 (1.2) 19 (12.4)

Delivery type 0.04*

Vaginal 404 (60) 323 (62.1) 81 (52.9)

Caesarean 269 (40) 197 (37.9) 72 (74.1)

Mother and infant skin to skin contact 0.19**

Yes 22 (8.9) 20 (3.8) 2 (1.3)

No 651 (91.1) 500 (96.2) 151 (98.7)

The interval between birth and EBF, h 0.12*

First 426 (63.3) 340 (65.4) 86 (56.2)

> 1 - 4 235 (34.9) 171 (32.9) 64 (41.8)

> 4 - 6 12 (1.8) 9 (1.7) 3 (2.0)

Pacifier use during the 1st six months
of life

< 0.0001*

Yes 72 (10.7) 14 (2.7) 58 (37.9)

No 601 (89.3) 506 (97.3) 95 (62.1)

a*, Chi-square test; **, Fisher’s Exact test.

that the risk of non-exclusive breastfeeding was increased
with increasing mother’s age, and the authors suggested
that the effect of older age on breastfeeding be further
evaluated.

In the present study, a significant association between
the mother’s occupation and non-exclusive breastfeeding
was observed. The proportion of non-employed mothers
was higher among newborns with non-exclusive breast-
feeding than those with EBF (17.6% versus 10.6). A similar
finding has been observed in another study (34). In our
study, in the multivariate analysis, this association did not

remain significant after controlling the effect of other vari-
ables in the model. This may be due to the relation with
other variables such as education.

The risk of non-EBF increased with increasing gravidity,
but this was in univariate analysis, not in multivariate. In
a recent study in Tanzania, no association between multi-
parity and EBF was observed (35). Type of delivery was also
associated with an increased risk of non-EBF. Although this
association was not independent in our study, but it was in
accord with the results of a meta-analysis by Behzadifar et
al. (36), who found an OR of 1.16 (0.98 - 1.37) for EBF when
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Table 4. Distribution of Exclusive Breastfeeding by Knowledge and Attitudes of the Mother or Her Familya

Variable No. (%)
EBF

P-Value
Yes, No. (%) No, No. (%)

Knowledge of breastfeeding benefit 0.54*

Yes 324 (48.1) 247 (47.5) 77 (50.3)

No 349 (51.9) 273 (52.5) 76 (49.7)

Knowledge of milk adequacy 0.44*

Yes 68 (10) 50 (9.6) 18 (11.8)

No 605 (90) 470 (90.4) 135 (88.2)

Clinician consultation in hospital 0.99*

Yes 620 (92) 479 (92.1) 141 (92.2)

No 53 (8) 41 (7.9) 12 (7.8)

Knowledge on infant breastfeeding
while away from mother

0.03*

Yes 55 (8.2) 36 (6.9) 19 (12.4)

No 618 (91.8) 484 (93.1) 134 (87.6)

Knowledge of breastfeeding problem 0.58*

Yes 73 (11) 50 (9.6) 23 (15.0)

No 600 (89) 470 (90.4) 130 (85.0)

Husband attitude and support 0.25**

Yes 663 (98.5) 514 (98.8) 149 (97.4)

No 10 (1.48) 6 (1.2) 4 (2.6)

Family attitude and support 0.54**

Yes 670 (99.6) 518 (99.6) 152 (99.3)

No 3 (0.4) 2 (0.4) 1 (0.7)

a*Chi-square test; **, Fisher’s Exact test.

compared caesarean with vaginal delivery.

In the present study, the association between non-
exclusive breastfeeding and variables of knowledge and at-
titudes of the mother or her family was examined. The
risk of non-exclusive breastfeeding was associated with the
knowledge of mother on infant breastfeeding while away
from her in univariate analysis, not in multivariate. This
association was not examined in other studies (37).

The results of our study indicated that the risk of
non-exclusive breastfeeding was independently associated
with living in urban areas. One study performed in
Malaysia involving 682 pairs of mothers and infants up to
six months of age, reported that EBF was positively asso-
ciated with rural residence (38). This may be due to eco-
nomic and social differences between urban and rural ar-
eas, everyday problems of living in urban areas, and moth-
ers’ concerns about workplace and occupation after giving
birth to their babies.

Another finding of this study was to find a significant

relationship between mothers’ poor education and the
EBF rate at the end of six months. Our study found that
a lower level of maternal education is directly associated
with the discontinuation of EBF within the first six months
of infancy. Mothers with a higher level of education may
be more educated on the benefits of breastfeeding. Similar
findings were also conveyed in other studies (26, 39). How-
ever, in one study by Vafaee et al. (40), the proportion of EBF
was lower for mothers with higher levels of education. In
some populations, mothers with high levels of education
and better economic and social status might presume that
exclusive breastfeeding is an old and outdated method and
prefer to feed their infants with formula.

In this study, there was a significant association be-
tween parity interval of more than three years and non-
exclusive breastfeeding. In the study by Setegn et al. (23),
the proportion of non-exclusive breastfeeding in mothers
with four and more years of birth interval was greater than
in those with 2 - 3 years of birth interval; however, this dif-

6 J Compr Ped. 2021; 12(3):e108667.



Hadi F et al.

Table 5. Multivariate Analysis of Non-Exclusive Breastfeeding by Study Variables

Variables Adjusted OR (95% CI) P-Value

Residential area

Urban 1.00 -

Rural 0.49 (0.27 - 0.89) 0.019

Mother education level

Illiterate 1.00 -

Under diploma 0.37 (0.19 - 0.71) 0.003

Diploma and higher 0.36 (0.17 - 0.77) 0.008

Parity interval

Nulliparity 1.00 -

≤ 3 8.69 (2.18 – 34.66) 0.002

> 3 15.96 (2.40 -106.28) 0.004

Breastfeeding history

Yes 1.00 -

No 5.54 (1.44 - 21.38) 0.013

Prior decision to breastfeeding

Yes 1.00 -

No 10.33 (3.37 - 31.65) < 0.0001

Pacifier use during the first six
months of life

Yes 1.00 -

No 0.043 (0.02 - 0.08) < 0.0001

ference was not significant. Perhaps mothers with a long
interval of birth were less likely to breastfeed their babies.
Based on the findings of this study, breastfeeding experi-
ence with the previous infants had a significant relation-
ship with EBF at the end of six months. Exclusive breast-
feeding was also associated with “the mother’s decision for
breastfeeding during pregnancy”. This outcome has been
reported in other studies (33, 41).

We found a significant relationship between “pacifier
use in the neonatal period” and the reduction of EBF. Also,
some other earlier research indicated that pacifier use
during the neonatal period harmed exclusive and over-
all breastfeeding (42, 43). However, a Cochrane review
found that pacifier use starting at birth or after lactation
in healthy term infants did not significantly influence the
prevalence or duration of exclusive and partial breastfeed-
ing until four months of age (44). Other studies indicated
that the association among pacifiers, breastfeeding, and
supplementation is more complicated than previously re-
alized (45).

This study has several strengths. First is the longitu-
dinal design of this study that ruled out the potential re-
call bias of many previous studies. Second is using a vali-

dated questionnaire, including reproductive and postpar-
tum factors and variables related to mothers’ knowledge
and family attitude. One limitation of this study was large
odds ratios and wide confidence intervals. This might be
due to the small observed counts in some of the cells,
which increase the odds ratios. Hence, for any interpreta-
tion of these findings, the degree of precision should be
considered.

5.1. Conclusions

This study indicated that the proportion of EBF was
95.7% at discharge, which reduced to 77.3% at six months.
The multivariate analysis of data showed that living in ur-
ban areas, lower maternal education, having more than
three years of birth interval, no experience of breastfeed-
ing, no prior decision for breastfeeding, and the use of arti-
ficial nipples were independently associated with non-EBF.
Therefore, the results of this study suggest a need for pro-
motion of awareness regarding EBF and conducting inter-
ventions for women who are at greater risk of early breast-
feeding cessation.
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