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Abstract: To identify the rates of breastfeeding in Iran by characteristics of the child, Mother, Family and Socio-
economic status and to evaluate the determinant of breastfeeding based on a national health survey. Methods: The
study sample f this survey consisted of urban and rural dwellers in the age group under one year old. Cluster
sampling was conducted, with each cluster comprising eight households. Information was obtained about all persons
within each household. The unit to record data file contains detailed information on each person in the sample.In
total, 1017 children (596 from urban areas and 421 from rural areas) under one year old were studied. Predominant
and any breastfeeding were considered as standard definitions for outcomes of study. A latent variable regression
model using the skew normal distribution as an underlying continuous variable for binary response was employed
for identifying significant determinant of breastfeeding. Results: Overall, 88.6% of children breastfed
predominantly at two weeks but this rate decreases dramatically to 40% at 6 month. The rate of any breastfeeding
approximately remains constant through the first year of life and it is higher than 90% in this period of time.
Multiple regression model for evaluating determinants of any breastfeeding revealed that infant age, sex,maternal
age and the last two births interval are significant determinant factors of any breastfeeding.Conclusion: This study
shows that considerable progress had been made toward increasing the rate of breastfeeding in Iran. There is a sex
preference in predominant breastfeeding toward male sex in Iranian population and first born infants had lower
chance of any breastfeeding.
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1.Introduction survey just breastfeeding in general concept was
The human milk is the Preferred feeding for all considered whereas in present study predominant
infants, including premature and sick newborns, with breastfeeding will be presented as well. In this paper,
rare exception (1).The benefits of breastfeeding for we use unpublished unit record data from the 2000
both child and mother in terms of nutrition, NHS to estimate the proportion of children breastfed
immunological protection, anti-infective, atl month, at 3 months at 6 months and at 12 months
biochemical, anti-allergic and contraceptive effects, in 2000, nationally and according to some maternal
and emotional satisfaction have been widely and infant factors. We also present estimates of
documented (2-10). In Iranian traditional medicine, breastfeeding rates according to a Socio-Economic
Breastfeeding has a special importance which that, Index in rural and urban areas.
Ibn Sina, a Persian/Iranian physician, in his famous
book, the canon of medicine, dedicated one of its 2.Methods
chapters to the care of the newborn infant and Population
breastfeeding (11). Breastfeeding plays an important The population sample of this survey consisted
role in child growth(12,13) and has a preventive of urban and rural dwellers in the age group under
effect against obesity(14-17), also many studies had one year old. The country’s population, according to
shown a similar preventive effect for many diseases statistics provided by the health system, was 63 042
later in life(18-23). 188 in 1999, of whom 64.2% lived in urban areas and
In Iran there has been a lack of national data on 35.8% in rural areas. The total number of households
breastfeeding in recent years. The last national survey was 12 685 113%.

on breastfeeding returns to 1989 (24), but on that
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Sample

Cluster sampling was conducted, with each
cluster comprising eight households. The Choice of
cluster size was based on the daily performance
capacity of the data collection group. The statistical
framework was based on the household lists available
from every health department in the provinces. The
ratio of sample size to the total number of households
was taken as 1:1000 (13 478 households through
1681 clusters).Information was obtained about all
persons within each household. The unit to record
data file contains detailed information on each person
in the sample. In total, 1017 children (596 from urban
areas and 421 from rural areas) under one year old
were studied.

Definitions of breastfeeding

The initial question about breastfeeding was
whether the child currently breastfed. Subsequent
questions were designed to determine if foods other
than human milk had been introduced into the diet.
These foods included infant formula, cow’s milk,
other milk substitutes and solid food. No questions
were asked about consumption of fruit juices or other
liquids.The prevalence of children who currently
breastfed predominantly and to any extent were
derived from the answers to the above questions.
Breastfeeding was classified as ‘predominantly’ if the
child did not consume infant formula, solid food and
semi solid food on a regular basis. A child who was
regularly consuming large amounts of liquids, and
also receiving other foods on an irregular basis,
would therefore have been classified as being
predominantly breastfed.

Measurements
Information about the time and age like
maternal age and time interval between this

pregnancy and the last previous live birth was based
on self reported answers. There wasn’t information
on household income but economic index is surrogate
for it. Economic Index was defined as a square meter
of living place divided by family size. Sample
children were classified by their economy index
status into four classes: 1) low (economic index <
Quartile 1), 2) lower-Middle (Quartile 1 < economic
index < Quartile 2),3) upper-Middle (Quartile 2 <
economic index < Quartile 3), 4) high (economic
index > Quartile3). In order to study the effect of
living place on breastfeeding and to increase the
precision of estimates, we used the division of the
Iran country by 11 climates which was introduced
recently in a study on nutrition status in Iran (6). In
this study provinces is combined based on their
geographical similarities to use as different climates.
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Statistical methods

All calculations were performed by using R
software. Sampling uncertainty was expressed
through 95% confidence intervals (CIs). In order to
compare between the reference group and the other
levels within each stratum the student t test and
Dunnett multiple comparison test was used as
appropriate. P values <0.05 were considered
statistically ~ significant. For identifying the
determinants of any breastfeeding. We conducted a
separate univariate analysis for each of the variables
which were related to the child, mother or family
characteristics. Then all of the variables with P value
less than 0.10 in univariate analysis was entered into
the multiple regression model. A latent variable
regression model using the skew normal distribution
as an underlying continuous variable for binary
response was employed for identifying significant
determinant of breastfeeding. This model with
skewness parameter (A) has more flexibility for
fitting the model and goodness of fit criterias for the
model such as AIC showed a better fit for this model
compared to the probit model.

3. Results

Overall, 88.6% of children breastfed
predominantly at two weeks but as Figure 1 depicts
this rate decreases dramatically to 40% at 6 month.

—&— Predominant
Breastfeeding

-0 Any
Breastfeeding

01

Age (months)

Figure 1: Rate of Predominant and anybreastfeeding
in first year of life in Iranian infants

The low rate of predominant breastfeeding
after 6 months reflects the regular addition of solids
for most infants after 6 months of age. By the age of
12 months, only 10.3% (CI 3.4-17.2%) of infants are
receiving predominant breastfeeding. According to
figurel rate of any breastfeeding approximately
remains constant through the first year of life. The
statistical analyses revealed significant differences
relating to gender, birth order, residential, maternal
age, maternal occupation and family size. Male
children are more likely to be breastfed
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predominantly at different time points (Table 1) breastfeeding (Table2) also Non first born children
whereas there is no such difference for any have more chance to be breastfed predominantly.

Tablel. Proportion of Children Who Breastfed predominantly (percent + Half 95% CI), by Socio demographic
Characteristics

Characteristics

Breastfed at 2w Breastfed at 1 mo Breastfed at 3 mo Breastfed at 6 mo Breastfed at 12 mo

Iran national 88.6 + 6.8 87.9+6.7 78 £8.7 40+11.3 10.3+6.9
Gender

Male 935483 93:79 8114109 415£157 8.9+86

Female (ref) 854+11.3 83.3+10.9 73.7+14.7 382+17.2 12.1 £10.8
Birth order

First-born 89.7+12.2 85.7+11.8 80.6 +13.6 38.1+22.7 69+9.8

Not first-born (ref) 92 +7.8 86.7+8.9 78.8+11.5 40.4+13.8 12.5+9.7
residential

urban 8484111 8334109 8084111 40+149 11.1£9.5

rural (ref) 98.0+9.1 93+7.9 74.4+14.3 40+ 18.6 9.1+6
Maternal age

<20 92.3+16.8 944 +11.7 76.2+19.9 54.5+35.1 5+£2.1

21-30 905+ 1 922+7.6 826+114 32.5+15.2 10.6 +£9.2

>30 (ref) 82+114 72.7+20.2 70.8 £19.6 458 +21.5 15+17.4
Maternal education

Uneducated 97178 90.5+13.7 81.1+24.9 37.2+33.9 7.7+16.8

Educated (ref) 86.5+8 87.1+8 82.9+9.1 424 +122 94+73
Maternal occupation

Employed 89.5+£433 88.9+25.6 604369 50:82 00

Unemployed (ref) 91.3+6.3 87.8+7.2 81 +8.8 304+£11.7 10.7+7.2
Interval

<24 92+15.2 91.9+9.2 80+13.9 348 +21.1 3.7+7.6

>24 (ref) 945+6.2 84.6 £10.1 79.2+11.3 42+ 14.2 14+ 10
Family size

<5 046+118 909:88 86410 303£16.5 13+10.1

5-7 93.8+8.9 85.3+12.5 65.5+18.4 51.6+18.6 45+9.5

>7 (ref) 88.2+17.1 84.6 £22.7 75 £28.7 36.4+33.9 10£22.6

*Significantly different from the reference level (ref) with P<0.05

Mothers of urban children were less likely to initiate breastfeeding than mothers of rural children (98% vs
84.8% for predominant breastfeeding, 99% vs 94.2% for any breastfeeding). In addition, employed mothers were
less likely to initiate or maintain breastfeeding than unemployed mothers for example, at 3,6 and 12 months the rate
of predominant breastfeeding for those children whose mothers are employed were 21%, 10.6% and 10.7% lower
than other children (Tables 1 and 2).Older mothers had consistently lower rates of any breastfeeding rates. For
example, compared with children whose mothers were older than 30 years old, those whose mothers were less than
20 years old were 5.4% and 6.4% lower for two weeks and maintaining to one month, respectively (Table 2). In
addition children of families with lower family size were more likely to be breastfed.For example children of
families with less than five members had rates that were 6.4%, 6.3% and 11% higher for predominant breastfeeding
compared to children whose families had more than 7 members at 2 weeks one month and two months, respectively
(Tables 1 and 2). Study of rate of breastfeeding in climates revealed that the predominant breastfeeding rate in rural
urbanrben areas of Sistan-balouchestan and southern area of Khorasan and east of Kerman (climate 5) are
significantly lower than Tehran and boushehr, Hormozgan and Khouzestan provinces (climate 7). (P=0.01, Table 3).
According to table 3, there is a lower rate of breastfeeding in socioeconomically least disadvantaged families,
however this association is not statistically significant (P=0. 21). Table 4 shows the results of multiple regression
model for evaluating determinants of any breastfeeding. As expected, child age by nature has a significant effect on
breastfeeding and as child grows the rate of breastfeeding decreases. Infant sex also has a significant effect on
breasfeeding and female infants had a significantly lower rate of breastfeeding (P=0.002). High maternal age is a
significant risk factor for breastfeeding and infants of mothers with age higher than 25 are at more risk to not be
breastfed compard to younger mothers (P=0.009). Infants who had more interval with previous birth had more rate
of breastfeeding (P<0.001).
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Table 2. Proportion of Children Who Breastfed to any extent (percent + Half 95% CI), by Sociodemographic

Characteristics
.. Breastfed at 1
Characteristics Breastfed at 2w mo Breastfed at 3 mo Breastfed at 6 mo | Breastfed at 12 mo

Iran national 97.5+£39 96.2 £6.5 96.1 £7.7 93 +5.8 9036
Gender

Male 97.9+43 96 +3.9 95.1+3.8 90.2 +9.7 87.9+8.6

Female (ref) 95.1+6.9 95.8+5.9 94.7+74 88.2+11.2 87.1+4.8
Birth order

First-born 94.7 122 9274118 90.6+12.6 88.1+17.7 87.9+1038

Not first-born (ref) 98.3+10.8 97.7 +8.9 97.1+9.5 94.4+6.7 92.5+9.7
residential

urban 94.2ﬂ:6.6* 95.8+5.9 96.2+54 88.9+9.5 85.1 ﬂ:6.3*

rural (ref) 99.1+7 98+7.3 97.4+52 932+12.1 90.1+54
Maternal age

<20 99.4+16.8 99.1+89 96.1+7.12 94.7+22.1 913+13

21-30 98.8 +1 98.2+2.2 95.7+6.1 91.5+83 90+ 14.4

>3( (ref) 94+11.4 92.7+11.2 91.8+12.6 90.6 +11.5 87.5+154
Maternal education

Uneducated 98+17.3 96.5 +13.7 96.3+14.9 942 +219 93 +16.7

Educated (ref) 959+8 94.1 +£83 92.8+9.1 914+11.8 89.4+133
Maternal occupation

Employed 89.5+21.3 87.9+18.6 85.1+20.9 83.4+18.2 80+17.4

Unemployed (ref) 97.5+£35 97.1+£34 96.1 £8.5 93.4+10.7 92.1+£8.2
Interval

<24 982+ 142 953+55 94.1+12.9 90.8 +18.1 86.7+7.6

>24 (ref) 99.5+9.2 97.6+11.1 96.6 +9.3 94 +7.2 92 +£10.1
Family size

<5 99.8 +14.7 99.5+8.3 974+ 11 953+ 12.5 94+ 8

5-7 97.2+8.9 97+ 6 95.5+94 92.6 +18.6 90.2+9.5

>7 (ref) 94.1+12 93.1+17.7 91.9+18.7 87.2+21.9 85.5+16.6

Table3. Proportion of Children Who Breastfed predominantly and to any extent by climates and socioeconomic
index in urban and rural areas

characteristics predominant breastfeeding Any breastfeeding
urban rural urban rural
climate | |
climate(1) 50+17.7 56.3+18.2 94.1+8.3 93.8 +8.9
climate(2) 479+ 11.9 38.6+15.0 91.5+6.6 932+7.8
climate(3) 60+ 36.9 36.8 +23.9 100.0+ 0.0 94.7+11.1
climate(4) 45.6 £12.1 477+ 12.5 91.2+6.9 93.8 +6.0
climate(5) 18.8+21.5 27.3+16.0 93.8+13.3 87.9+11.8
climate(6) 46.7+£15.2 33.3+£19.0 933+7.6 96.3+7.6
climate(7) 59.6 + 14.6 642+ 133 95.7+6.0 98.1+3.8
climate(8) 52.0+8.0 57.1+£29.7 93.4+4.0 100+ 0.0
climate(9) 51.2+15.6 36.8 +23.9 93.0+£7.9 89.5+15.2
climate(10) 56.4+13.5 472 £13.9 98.2+3.6 943 +6.4
climate(11) 41.8+13.5 54.8+12.7 89.1£8.5 93.5+6.3
Socioeconomic Index
Quartile 1 41.8+8.9 46.6 £7.3 89.3£5.6 92.3+3.9
(most disadvantaged)
Quartile 2 54.0 + 8.8 45.6 £11.2 93.7+43 92.4+6.0
Quartile 3 48.8+7.5 48.1+11.1 953+3.2 97.5+3.5
Quartile 4 523+7.5 50.0+11.3 93.8+3.6 96.2 +4.4
(least disadvantaged)
total 49.5+£4.0 47.3+4.8 93.3+2.0 94.1+23
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Table 4: Results of the latent variable regression method using the skew-normal distribution for determinants of any

breastfeeding
Variable B (SE) 95 % CI P value
Infant age, months -0.117 (0.031) -0.178, -0.056 <0.001
Infant sex Male Refrence
Female -0.523 (0.167) -0.850, -0.196 0.002
Maternal age, years
<25 Refrence
>25 -0.641 (0.247) -1.125,-0.157 0.009
The last two births interval, months
<24 Refrence
>24 0.597 (0.163) 0.278 - 0.916 <0.001
Skewness parameter (A) 0.072 (0.041) — —
Discussion pattern of feeding in subsequent infants. This confirms
This analysis shows that considerable the result of another study in Iran, that Women who

progress had been made toward increasing the rate of
breastfeeding in Iran. According to the result 97.5% of
children are breastfed at two weeks, of whom 88.6%
are predominantly breastfed. In New Zealand rate of
exclusive breastfeeding at fifth week is 61
percent(10), while the rate of predominant
breastfeeding is 87.9 percent at one month in this
study. In Egypt rate of predominant breastfeeding for
infants lower than 4 months is 21.1% which is much
lower than present studyl1 (Tablel).

There are reports for breastfeeding in some
provinces of Iran. The rate of exclusive breastfeeding
at 6 months in Zahedan was 44.7% that is similar to
the rate of predominant breastfeeding in this study®.
Rate of any breastfeeding for infants less than 2 years
in Tabriz is 85.2% (27).In a study by Hajian in Babol
revealed that 87% of urban and 89% of rural 12-
month infants had taken advantage of breast-feeding
that is close to the result of any breastfeeding at 12
months 90.3% in Iran(28). At early months of the life
the rate of predominant breastfeeding is close to any
breastfeeding but approximately after 6 months the
rate of predominant breastfeeding differs from any
breastfeeding by amount of 53%. This difference
could have several reasons, for many mothers, this is
the time at which they return to work or school and
need additional support to continue breastfeeding
predominantly. Lack of support for lactation in the
workplace has been cited as a major barrier to
maintaining breastfeeding(29,30).

There is a sex preference in predominant
breastfeeding toward male sex in Iranian population
although previous studies in some parts of Iran didn’t
show such a difference(31,32). First born infants had
lower chance of any breastfeeding (table 2), which
shows that previous feeding is an effective factor for
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stopped breastfeeding before their babies were 6
months of age, were first-time mothers(32).
Acknowledgments

This study was supported financially by a grant
from the School of Public Health and Institute of
Public Health Research, Tehran University of Medical
Sciences. The authors would like to thank them for
their financial support.

Corresponding Author:

Keramat Nourijelyani

Department of Epidemiology and Biostatistics, School
of Public Health, Tehran University of Medical
Sciences, PO Box: 14155-6446, Tehran, Iran

Office Tel: +98 21 88989124, Telefax: +98 21
88989127, E-mail: nourik@tums.ac.ir

Refrences

1.American Academy of Pediatrics, Work Group on
Breastfeeding. Breastfeeding and the use of human
milk. Pediatrics 1997;100:1035-1039.

2.Marild S, Hansson S, Jodal U, Oden A, Svedberg K.
Protective effect of breastfeeding against urinary tract
infection. Acta Paediatrica 2004;93(2):164-168.

3.Michaelsen KF. The effect of breastfeeding on
cognitive function later in life. Annals of Nutrition
and Metabolism 2007;51:27-27.

4.Pearce K. The effect of breastfeeding intensity on bone
mineral density. American Journal of Physical
Anthropology 2005:163-163.

5.Quinn PJ, O'Callaghan M, Williams GM, Najman JM,
Andersen MJ, Bor W. The effect of breastfeeding on
child development at 5 years: A cohort study. Journal
of Paediatrics and Child Health 2001;37(5):465-469.

6.Rudnicka AR, Owen CG, Richards M, Wadsworth
MEJ, Strachan DP. Effect of breastfeeding and
sociodemographic factors on visual outcome in


mailto:nourij@tums.ac.ir

Journal of American Science 2013;9(9)

http://www.jofamericanscience.org

childhood and adolescence. American Journal of
Clinical Nutrition 2008;87(5):1392-1399.

7.Rudnicka AR, Owen CG, Strachan DP. The effect of
breastfeeding on cardiorespiratory risk factors in
adult life. Pediatrics 2007;119(5):E1107-E1115.

8.Savchenkov MF, Yanovsky LM. Preventive
antifluorotic effect of breastfeeding. Gigiena i
Sanitariya 2005(5):44-46.

9.Team WHOCS. Effect of breastfeeding on infant and
child mortality due to infectious diseases: a pooled
analysis (vol 355, pg 451, 2000). Lancet
2000;355(9209):1104-1104.

10.Tu MT, Lupien SJ, Walker CD. Multiparity reveals
the blunting effect of breastfeeding on physiological
reactivity to psychological stress. Journal of
Neuroendocrinology 2006;18(7):494-503.

11.Modanlou H. Avicenna (AD 980 to 1037) and the
care of the newborn infant and breastfeeding. Journal
of Perinatology 2008;28:3-6.

12.Al-Zubairi LM, Raja'a YA, Ai-Saidi IA. Effect of
breastfeeding on growth in Yemeni infants. Saudi
Medical Journal 2007;28(11):1715-1717.

13.Khadivzadeh T, Parsai S. Effect of exclusive
breastfeeding and complementary feeding on infant
growth and morbidity. East Mediterr Health J
2004;10(3):289-294.

14.Buyken A, Karaolis-Danckert N, Remer T, Bolzenius
K, Landsberg B, Kroke A. Effects of Breastfeeding
on Trajectories of Body Fat and BMI throughout
Childhood. Obesity 2008;16(2):389-395.

15.Nommsen-Rivers L. More evidence of the protective
effect of breastfeeding against childhood obesity.
Journal of Human Lactation 2004;20(2):255-256.

16.0wen CG, Martin RM, Whincup PH, Davey-Smith
G, Gillman MW, Cook DG. The effect of
breastfeeding on mean body mass index throughout
life: a quantitative review of published and
unpublished observational evidence(1-3). American
Journal of Clinical Nutrition 2005;82(6):1298-1307.

17.Taveras EM, Rifas-Shiman SL, Scanlon KS,
Grummer-Strawn LM, Sherry B, Gillman MW. To
what extent is the protective effect of breastfeeding
on future overweight explained by decreased
maternal feeding restriction? Pediatrics
2006;118(6):2341-2348.

18.D'Amico MA, Stavropoulos SN, Frederick M, Levy J,
Holmes J, Defelice AR, Green PHR. The effect of
breastfeeding on pediatric celiac disease in the USA.
Gastroenterology 2003;124(4):A516-A516.

19.Guilbert TW, Stern DA, Morgan WJ, Martinez FD,
Wright AL. Effect of breastfeeding on lung function
in childhood and modulation by maternal asthma and
atopy. American Journal of Respiratory and Critical
Care Medicine 2007;176:843-848.

7/23/2013

237

20.Howie PW. Protective effect of breastfeeding against
infection in the first and second six months of life.
Integrating  Population ~ Outcomes, Biological
Mechanisms and Research Methods in the Study of
Human Milk and Lactation 2002;503:141-147.

21.Sears MR, Greene J, Willan AR, Flannery EM,
Taylor DR, Herbison GP. The effect of breastfeeding
on the risk of atopy and asthma: A longitudinal
cohort analysis. Journal of Allergy and Clinical
Immunology 2001;107(2):S233-S233.

22.Vogazianos E, Vogazianos P, Fiala J, Janecek D,
Slapak I. The effect of breastfeeding and its duration
on acute otitis media in children in Brno, Czech
republic. Central European Journal of Public Health
2007;15(4):143-146.

23.Zacharasiewicz A, Zidek T, Haidinger G, Waldhor T,
Suess G. Possible effect of breastfeeding on the
development of atopic disease in children in upper
Austria. Monatsschrift Kinderheilkunde
2000;148(4):343-347.

24.Malekafzali H, Beigi E. A survey on breast feeding in
the Islamic Republic of Iran. Med J Islam Repub Iran
1989;3(1-2):13-20.

25.NOORBALA AA, BAGHERI YAZDI SA,
YASAMY MT, MOHAMMAD K. Mental health
survey of the adult population in Iran. BRITISH
JOURNAL OF PSYCHIATRY 2004;184:70-73.

26.Imani M, Mohammadi M, Rakhshani F, Shafie S.
Breast-feeding and its related factors in Zahedan.
FEYZ, KASHAN 2002;26(7):26-33.

27.Pour Abdollahi P, Ghaem Maghami S. Assessment of
infant feeding method and some mothers factors in
urban health centers of Tabrizz. JOURNAL OF
ZANJAN UNIVERSITY OF MEDICAL SCIENCES
& HEALTH SERVICES 2000;32(8):34-40.

28.Hajian K. Prevalence of exclusive breast-feeding and
its determinants in the rural and urban populations of
Babol in 1997. JOURNAL OF MAZANDARAN
UNIVERSITY OF MEDICAL  SCIENCES
1997;19(8):12-17.

29.Fein S, Roe B. The effect of work status on initiation
and duration of breastfeeding. 1998;88:1042-1046.

30.Lindberg L. Trends in the relationship between
breastfeeding and postpartum employment in the
United States. Social Biology 1996;43:191-202.

31.Eshraghian M, Khoram Khorshid H. Survival models
and risk factors of breast feeding in urban and rural
areas of Takestan - Introducing survival analysis.
IRANIAN JOURNAL OF PUBLIC HEALTH
1998;4-1(28):55-64.

32.Shiva F, Nasiri M. A Study of Feeding Patterns in
Young Infants. Journal of Tropical Pediatrics
2003;49:89-92.



