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↑What is “already known” in this topic: 
The number of Children Ever Born (CEB) depends on several 
important factors such as biological, behavioral, and 
socioeconomic factors, which can have a positive or negative 
significant effect. It was recognized that not only community 
characteristics but also the women characteristics could 
influence women's childbearing.   
 
→What this article adds: 

It seems that age at first marriage, public mass media, and 
higher education had more effective on reduction of CEB 
which must be considered in the planning of increasing fertility 
in the future.  
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Abstract 
    Background: The number of children ever born (CEB) to a woman, as an index of her fertility behavior, are interesting for the 
governments and demographer policymakers. In recent years, a notable reduction of fertility and population aging in Iran has caused 
concern among politicians, and it has led to starting new changes in demographic policies. Therefore, to adopting new demographic 
and health policies programs, identification of factors that affecting CEB is essential. 
   Methods: To evaluate determinant factors on CEB, information of 20093 married Iranian women aged between 15 and 54 years has 
been analyzed from the Iranian National Institute of Health Research survey. Based on the structure of data and the possible influential 
unobserved population heterogeneity on CEB in each city and province, a multilevel count regression model was applied. The analysis 
was performed using the ‘R’ software (version 3.5) with a significant level of 0.05. 
   Results: Findings show that the mean and median number of CEB was 2.82 and 2.00 for all women, respectively. Meanwhile, these 
values were 4.56 and 4.00 for the women who reached menopause. There was a significant unobserved heterogeneity affecting CEB in 
each province (σp=0.018). Also, the results of the multilevel model show that living in an urban area (RR=0.90), higher age at first 
marriage (RR=0.96), higher education (RR=0.84, RR=0.81), and exposure to mass media (RR=0.87) decrease the risk ratio of the 
number of CEB (p <0.001). 
   Conclusion: It seems that the tendency of women to academic education and their access to mass media has a significant effect on 
reducing childbearing. Therefore, in future planning, attention to these two factors can be useful and helpful to move to increase 
fertility. 
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Introduction 
Fertility is one of the most important indicators of popu-

lation growth and hence is always of interest for demogra-
phers and population planners (1). In the demography 
concepts, fertility refers to ‘the actual production of a 
child (2, 3).  

Over the past five decades, economic and social devel-
opment, reduced fertility, and increasing life expectancy 
led to substantial changes in the world population struc-
ture (4).  

Studies on fertility and reproductive health have been 
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undertaken in different countries (5-7). Studies showed 
that the decline in fertility has dramatically increased, and 
this reduction was below replacement levels in some 
countries (8-10). Based on the studies, the increase in age 
at first marriage and an increased proportion of women 
who never intend to marry has led to a decline in the fer-
tility rate (11-14). Findings of a study showed that the 
marriage postponement by the age group of 18-26 years 
had a notable influence on the change in the total fertility 
rate (15). Also, the importance of education as an influen-
tial factor on reproductive behavior and fertility was also 
confirmed (16). According to studies, nowadays 
childbearing is being postponed until accomplishing de-
sired levels of education or professional stability (17, 18).  

On the other hand, the difference between fertility levels 
in developed and developing societies refers to the socio-
economic activities of women (19). In the past, women 
were more focused on family and participated less in so-
cial activities, and so they contributed positively to fertili-
ty rates (19, 20). 

Nowadays, the rapid decline in fertility rates is one of 
the main demographic concerns in Iran smiliar to many 
other countries (21). Fertility rates have been changed in 
Iranian families over the last few decades. According to 
historical data, between 1976 and 1986, the population of 
Iran increased from 33.3 to 49.4 million (22). Following 
this dramatic increase, the government and policymakers 
decided to control the population through the family plan-
ning system. Based on the census records in 2011, the 
total fertility rate of Iran was 1.85 with a total population 
of 75,149,669 (23, 24). In recent years, the decline in 
woman's fertility rate has led to some changes by the Min-
istry of Health to prevent further population decline and 
encourage population growth (25). To implement new 
changes, it is necessary to identify the factors affecting 
fertility decline.   

The number of children ever born (CEB) to a woman is 
one of the fertility determinant indices, which influences 
population growth (26, 27). That is also an index of the 
woman's general fertility behavior (28).  

The number of CEB depends on several important fac-
tors such as biological, behavioral, and socioeconomic 
factors, which can have either a positive or negative sig-
nificant effect on CEB (29-31).  It was recognized that not 
only community characteristics but also the women char-
acteristics could influence women's childbearing (32) 

Thus, in this study, we will evaluate the main socio-
demographic characteristics of women affecting the 
number of CEB as an index of fertility. Meanwhile, atten-
tion to cultural differences in various ethnic groups is es-
sential. Based on the studies, fertility intentions vary 
among religions and races (33-35). The multi-ethnic so-
ciety in Iran has led to cultural variation that may affect 
fertility. Thus, sampling design, as well as the heterogene-
ity of unobserved factors such as cultural factors in differ-
ent regions, justifies the use of multilevel models in the 
evaluation of data (2, 36, 37). Also, considering the type 
of response variable, namely the number of CEB, Pois-
son and Negative Binomial (NB) distributions will be 
used. 

Methods 
 Study design and data 
The data used for this study was extracted from the Ira-

nian household 2010-2011 survey. The survey was a 
cross-sectional multi-stage stratified cluster-random study 
that had been conducted by the Iranian National Institute 
of Health Research, Ministry of Health and Medical Edu-
cation. Because the population size is different among 
different provinces of Iran, the sampling was conducted 
proportional to population size in each district within each 
province in the survey. More detail about the survey as 
well as sampling design are available in Rashidian et al. 
(38). Among nearly 35084 women aged 15-54 (no mar-
riage=9394, at least one marriage=25690) in the survey, 
only women who had been married for more than 5 years 
were considered for investigation in this study. The re-
sponse rate was 98.0%. Finally, 20093 (57.27% in the 
survey) married women with complete data for the select-
ed variable were included in the investigation. Thirty-one 
provinces and their cities also used in the study. The num-
ber of women for provinces varied between 252 and 3138 
in the included data.  

The information for the women had gathered through 
Iran Demographic and Health Surveys (IDHS) question-
naire's women. The information in the questionnaire in-
cluded women's characteristics, marriage and cohabita-
tion, fertility history, child mortality, contraceptive use, 
etc. 

 
Statistical method 
The main distributions, such as Negative Binomial (NB) 

and Poisson distributions (shown below) have been used 
to evaluate the count response variable (37, 39). When the 
mean and variance of the count distribution are the same, 
the use of Poisson distribution is appropriate. Meanwhile, 
increasing variance to mean (over–dispersion) results in 
the use of NB distribution. If there is significant over-
dispersion in the distribution of the count response, the 
estimates from the NB regression model are consistent 
and correct (40). 

In this study, the response variable is CEB that refers to 
the woman's number of children ever born who were liv-
ing up to the time of the Iranian Multiple Indicators De-
mographic and Health Survey (IrMIDHS).  The following 
are two Poisson and binomial distributions; 

The NB distribution: ሺܻ = ሻݕ = ௰ሺ௬ାሻ௰ሺሻ௰ሺ௬ାଵሻ ሺ1 − ݕ								ሻ௬ = 0,1,2,3,  (1)        … = ݎݎ +  ߤ

In the NB distribution, μ and r are the mean and the dis-
persion parameters, respectively. The r1 is the over-
dispersion parameter and when	ିݎଵ → 0, the NB distribu-
tion is approximated by Poisson distribution as follow:  ሺܻ = ሻݕ = షഊఒ௬! ݕ						 = 0,1,2,3, …		.                        (2) 

On the other hand, the hierarchical structure of data 
which is gathered at different levels of  province and city, 
allows the use of a multilevel model (36). Ignoring the 
heterogeneity underestimates the standard error of coeffi-
cients and lead to incorrect inferences (41). 
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Thus, the multilevel NB and Poisson distributions used 
in this study as follows: ݈ߤൣ݃൧ = ߛ = ்ܾ ߚ + ݑ + ݅                            (3)ݒ = 1,… . ,31										݆ = 1,… . ,339							݇ = 1,… . ,20093 

 where ߤ is the expected number of CEB. The term ்ܾ  is the vector of covariates for the kth woman in the jth 
city that nested within the ith province and ߚ	refers to the 
regression coefficient vector in the model. The parameter 
of ݑ is random effect for the province i and ݒ		is random 
effect for city j in the province i. 

In the multilevel model (3), woman was the first-level 
that nested within the city, i.e. second-level, and each city 
nested within the third–level, namely province. 

For data analysis, both multilevel Poisson and NB mod-
els were implemented. These two models were investigat-
ed separately for the group of women that reached the age 
of menopause and for all the women as a whole (15–54 
years). The calculation was performed within the ‘R’ 
software, version 3.5. The Newton–Raphson algorithm 
was used to estimate the parameters and random effect 
components (ݑand ݒ). 

 The results of the multilevel models were reported in 
terms of ߚ and risk ratio (RR). RR is the ratio of 
the probability of an outcome in an exposed group to the 
probability of an outcome in an unexposed group which 
calculated as Exp (ߚ). A risk ratio (RR) less than one 
means a lower chance of having a child (ߤ) compared 

to the reference group. Also, a RR greater than one means 
a greater chance of having a child compared to the refer-
ence group. 

Some biological and socio-demographic factors were 
used in the model. The importance of these factors, in-
cluding age at first marriage, abortion, contraceptive use, 
as well as some socio-demographic factors such as educa-
tion, employment status, income, and access to mass me-
dia has been established in earlier studies (21, 42-45).  

Considering the time of survey, three levels of income 
including, less than US$600 (Low), US$600–1100 (Mid-
dle) and more than US$1100 (High) were considered (in-
come of man and woman). Also, the use of public mass 
media refers to only three media: radio, newspaper, and 
magazine that the women used at least one of them daily 
or weekly.   

 
Results 
The mean (SD) number of CEB in rural areas is 3.20 

(2.12) and 2.65 (1.70) for urban areas. Around 51.5% of 
children were sons and 48.5% were girls. The minimum 
and maximum mean (median) of CEB is 2.35 (2.00) and 
4.14 (4.00) for Mazandaran and Sistan-Baluchestan prov-
inces, respectively (Table 1).  These values were 2.82 
(2.00) and 4.56 (4.00) for all the women and the women 
who reached menopause, respectively. 

 
Table 1. Number of cities, women, and descriptive statistics of children in different province, N=20093 
Province No of cities No of women No of children 

Mean Median IQR 
East Azarbaijan 19 1063 2.62 2.00 2.00 
West Azarbaijan 14 795 2.92 2.00 2.00 
Ardabil 9 311 3.05 3.00 2.00 
Isfahan 21 1495 2.60 2.00 2.00 
Ilam 7 252 3.21 3.00 2.00 
Bushehr 9 263 3.09 3.00 2.00 
Tehran 13 3138 2.45 2.00 2.00 
Chaharmahal Bakhtiari 6 263 3.10 3.00 3.00 
South Khorasan 7 250 3.21 3.00 2.00 
Razavi Khorasan 19 1563 2.81 2.00 2.00 
North Khorasan 6 256 3.17 3.00 2.00 
Khozestan 20 1042 3.42 3.00 3.00 
Zanjan 7 265 2.81 2.00 3.00 
Semnan 4 268 2.47 2.00 2.00 
Sistan and Baluchestan 10 554 4.14 4.00 4.00 
Fars 24 1179 2.80 2.00 2.00 
Qazvin 5 333 2.66 2.00 1.00 
Qom 1 289 2.84 2.00 2.00 
Kordistan 9 390 2.94 3.00 2.00 
Kerman 16 649 3.29 3.00 2.00 
Kermanshah 14 488 2.95 2.00 2.00 
Kohgiluyeh and Boyer_ahmad 5 286 3.67 3.00 3.00 
Golestan 11 439 2.82 2.00 2.00 
Gilan 16 691 2.39 2.00 2.00 
Lorestan 9 421 3.08 3.00 2.00 
Mazandaran 16 1035 2.35 2.00 2.00 
Markazi 10 388 2.60 2.00 2.00 
Hormozgan 11 361 3.55 3.00 3.00 
Hamadan 8 480 2.73 2.00 3.00 
Yazd 10 297 2.63 2.00 2.00 
Alborz 3 589 2.44 2.00 2.00 
Total 339 20093 2.82 2.00 2.00 
IQR, interquartile range 
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Table 2 shows that nearly 0.6% of women were below 

or equal 20 years and 38.7% were over 40 years of age. It 
was found that the first marriage for the most women hap-
pened between 15 and 20 years (51.8%), followed by 20-
25 years of age (28.7%). Most of the women were house-
wives and only 8.8% of women were employed. Nearly 
25.0% of had had at least one abortion or stillbirth. 
Around 16.2% of women had a high school and 8.2% had 
an academic education. In menopausal group, the percent-
age of women with academic education was 4.4. Also, the 
percentage of women with middle and high family income 
were 18.0% and 3.1%, respectively. The majority of 
women (60.6%) used at least one of public mass media 
such as radio, newspapers and magazines, and 34.9% of 
the women did not use any of them. These values were 
46.2% and 53.8% for menopausal women, respectively. 
Findings also show about 43.6 % of women did not use 
any of the contraceptive methods within their time of 
pregnancies, whereas, other women stated that they had 
used at least one method of contraceptive. 

The findings in Table 3 show that nearly 4% of women 
had no child, 20% of women had one child, and 27.8% of 
them had four children or more. It was found that only 2% 
of women over 40 years of age had no child, whereas 
54.9% of them had four or more children. Among the 
women who had had academic education, only 3.3 % had 
four or more children. Most of them had one (39.7%) or 
two (39.5%) children.  

Considering women's pregnancy intentions in future, 
around 63.0% of women stated that they did not decide to 
have more child, while the average of the CEB for them 
was 3.18. Nearly 13.7% of women with an average of 

Table 2. Baseline characteristics of Iranian women  
Women's characteristics Menopausal 

women 
All women 

No. (%) No. (%) 
Current Age   
≤20 0 (0.0) 130 (0.6) 
(20-30] 0 (0.0) 4914 (24.5) 
(30-40] 7 (0.7) 7278 (36.2) 
> 40 1007 (99.3) 7771 (38.7) 
Education    
Less than high school 855 (84.3) 15176 75.5) 
High school 115 (11.3) 3263 (16.2) 
University 44 (4.4) 1654 (8.23) 
Contraceptive use   
Yes 0 (0.0) 11337 (56.4) 
No 1014 (100.0) 8755 (43.6) 
Abortion/ Stillbirth   
Yes 282(27.8) 4938 (24.6) 
No 732 (72.2) 15155 (75.4) 
Age at first marriage   
<15 127 (12.5) 2215 (11.0) 
[15-20) 530 (52.3) 10419 (51.8) 
[20-25) 284 (28.0) 5759 (28.7) 
[25-30) 52 (5.1) 1381 (6.9) 
[30-35) 14 (1.4) 263 (1.3) 
≥ 35 7 (0.7) 56 (0.3) 
Employment status   
Housewife 926 (91.3) 18321 (91.2) 
Employed 88 (8.7) 1772 (8.8) 
Use of public mass media    
Yes 468 (46.2) 12180 (60.6) 
No 546 (53.8) 7913 (39.4) 
Family's income   
Low 782 (77.1) 15939 (79.3) 
Middle 196 (19.3) 3531 (17.6) 
High 36 (3.6) 623 (3.1) 
Area of residence   
Rural 313 (30.9) 5956 (29.6) 
Urban 701 (69.1) 14137 (70.4) 
Total 1014 20093 

 

Table 3. Frequency distribution of number of children based on women's characteristic, N=20093 
Women's characteristics Number of children 

0 1 2 3 ≥4 Total 
No. (%) No. (%) No. (%) No. (%) No. (%) No 

Current Age       
≤20 11 (8.5) 101 (77.7) 15 (11.5) 3 (2.3) 0 (0.0) 130 
(20-30] 348 (7.1) 2405 (48.9) 1707 (34.7) 336 (6.8) 118 (2.4) 4914 
(30-40] 252 (3.5) 1211 (16.6) 2935 (40.3) 1685 (23.2) 1195 (16.4) 7278 
> 40 157 (2.0) 305 (3.9) 1305 (16.8) 1739 (22.4) 4265 (54.9) 7771 
Education         
Less than high school 500 (3.3) 2213 (14.6) 4033 (26.6) 3085 (20.3) 5345 (35.2) 15176 
High school 158 (4.8) 1152 (35.3) 1276 (39.1) 498 (15.3) 179 (5.5) 3263 
University 110 (6.7) 657 (39.7) 653 (39.5) 180 (10.9) 54 (3.3) 1654 
Use of Contraceptive       
Yes 143 (1.3) 2852 (25.2) 5031 (44.4) 3063 (27.0) 248 (2.1) 11337 
No 625 (7.1) 1170 (13.4) 931 (10.6) 700 (8.0) 5329 (60.9) 8755 
Abortion/ Stillbirth       
Yes 120 (2.4) 808 (16.4) 1449 (29.3) 954 (19.3) 1607 (32.5) 4938 
No 648 (4.3) 3214 (21.2) 4513 (29.8) 2809 (18.5) 3971 (26.2) 15155 
Age at First Marriage       
<15 54 (2.4) 198 (8.9) 386 (17.4) 361 (16.3) 1216 (54.9) 2215 
[15-20) 324 (3.1) 1785 (17.1) 2910 (27.9) 2090 (20.1) 3310 (31.8) 10419 
[20-25) 246 (4.3) 1493 (25.9) 2000 (34.7) 1070 (18.6) 950 (16.5) 5759 
[25-30) 91 (6.6) 424 (30.7) 556 (40.3) 212 (15.4) 98 (7.1) 1381 
[30-35) 35 (13.3) 98 (37.3) 100 (38.0) 27 (10.3) 3 (1.1) 263 
≥ 35 18 (32.1) 24 (42.8) 10 (17.9) 3 (5.4) 1 (1.8) 56 
Employment Status       
Housewife 692 (3.8) 3602 (19.7) 5388 (29.4) 3435 (18.7) 5204 (28.4) 18321 
Employed 76 (4.3) 420 (23.7) 574 (32.4) 328 (18.5) 374 (21.1) 1772 
Use of public mass media     
Yes 532 (4.4) 2973 (24.4) 4209 (34.6) 2309 (19.0) 2157 (17.7) 12180 
No 236 (3.0) 1049 (13.3) 1753 (22.2) 1454 (18.4) 3421 (43.2) 7913 
Family Income       
Low 649 (4.1) 3221 (20.2) 4531 (28.4) 2900 (18.2) 4638 (29.1) 15939 
Middle 105 (3.0) 678 (19.2) 1192 (33.8) 731 (20.7) 825 (23.4) 3531 
High 14 (2.2) 123 (19.7) 239 (38.4) 132 (21.2) 115 (18.5) 623 
Area of residence       
Rural 235 (3.9) 985 (16.5) 1533 (25.7) 1062 (17.8) 2141 (35.9) 5956 
Urban 533 (3.8) 3037 (21.5) 4429 (31.3) 2701 (19.1) 3437 (24.3) 14137 
Total 768 (3.8) 4022 (20.0) 5962 (29.7) 3763 (18.7) 5578 (27.8) 20093 
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3.45 for the CEB stated that they could not get fertility. 
These findings are presented in Table 4.  

The average CEB based on the women's age and the du-
ration of their marriage has been shown in Table 5. The 
average CEB for the women over 50 years age who have 
been married at least 30 years is 5.11. Also, women who 
have passed exactly 5 years of their marriage had on aver-
age 1.04 CEB.  

Data analysis were performed for multilevel Poisson 
and NB models. Based of significant over- dispersion 
(r=0.031, p<0.001 all women, r=0.010, p<0.001 menopau-

sal women) the multilevel NB model was considered. Re-
sults are summarized in Table 6. 

The frequency and expected of CEB from the model 
was presented in Figure 1. Some independent variables 
were significantly related to the estimated mean number 
of CEB. As will be discussed in details below, living in 
urban areas, higher age at first marriage, higher education 
and the use of public mass media have reduced the risk 
ratio (RR) of the expected CEB in the whole country, as 
well as, the menopausal women (p<0.001). 

Higher education has a negative influence on the ex-

 
Table 4. The average number of children in different Iranian women's age group based on future planning for pregnancy, N=20093 
 Exact age of women 
Group 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 Total No. of Women (%) 
I 0.98 1.07 1.23 1.47 1.74 2.01 2.52 2.00 1.37 3495 (17.4) 

II 1.36 1.63 1.88 2.27 2.84 3.37 4.24 5.08 3.18 12668 (63.1) 

III 0.50 0.53 0.91 1.34 2.13 2.70 3.64 4.48 3.45 2759 (13.7) 

IV  1.25 1.49 1.73 2.16 2.58 3.36 5.25 1.74 1171 (5.8) 

Total 1.05 1.23 1.53 1.98 2.63 3.22 4.08 4.78 2.82  
No. of women 
(%) 

55 
(0.3) 

1135 
(5.6) 

3087 
(15.4) 

3727 
(18.5) 

3597 
(17.9) 

3186 
(15.9) 

2932 
(14.6) 

2374 
(11.8) 

 20093 

I: They want to have another child           II: They do not want to have another child 
III: They cannot be pregnant                       IV: They do not have any plan for future 
 
Table 5. Number of children by specified duration of marriage and age cohort for Iranian women, N=20093 

  Duration of marriage (Years)  
No. of women (%) Total >30 26-30 21-25 16-20 11-15 6-10 Exact 5 Age of women 

55 (0.3) 1.05      1.17 1.00 15-19 
1135 (5.6) 1.23     2.06 1.30 1.04 20-24 

3087 (15.4) 1.53    2.83 2.03 1.42 1.04 25-29 
3727 (18.5) 1.98   3.44 2.65 2.02 1.43 1.09 30-34 
3597 (17.9) 2.63  4.39 3.35 2.64 2.05 1.37 1.08 35-39 
3186 (15.9) 3.22 5.08 3.90 3.20 2.54 2.06 1.60 1.13 40-44 
2932 (14.6) 4.08 5.01 3.96 3.09 2.13 1.83 0.71  45-49 
2374 (11.8) 4.78 5.17 3.69 2.86 1.52 1.10   50-54 

 2.82 5.11 3.91 3.23 2.60 2.02 1.39 1.04 Total 
20093  2935 

(14.6) 
2831 
(14.1) 

2641 
(13.1) 

3190 
(15.9) 

3425 
(17.1) 

4127 
(20.5) 

944 
(4.7) 

No. of women 
(%) 
 
Table 6. Result of multilevel NB regression model analysis for the number of children ever born 
 Multilevel NB regression model 
Variable 
Group 

All women Menopausal women 
Beta RR (CI) Beta RR (CI) 

Current Age 0.039 1.040 (1.038-1.042)*** 0.026 1.026 (1.014-1.038)*** 
Age at First Marriage -0.043 0.958 (0.956-0.960)*** -0.042 0.959 (0.951-0.966)*** 
Area of residence (Ref., Rural) - - - - 
Urban -0.107 0.899 (0.883-0.915)*** -0.154 0.857 (0.805-0.913)*** 
Education (Ref.,<High School) - - - - 
High school -0.178 0.837 (0.813-0.862)*** -0.254 0.776 (0.684-0.879)*** 
University -0.206 0.814 (0.779-0.850)*** -0.262 0.770 (0.630-0.940)* 
Use of public mass media (Ref., No) - - - - 
Yes -0.141 0.868 (0.853-0.884)*** -0.147 0.863 (0.809-0.921)*** 
Employment status (Ref., Housewife) - - - - 
Employed -0.046 0.955 (0.926-0.985)** 0.002 1.002 (0.903-1.112) 
Family Income (Ref., Low) - - - - 
Middle Income 0.002 1.002 (0.950-1.056) -0.080 0.923 (0.849-1.004) 
High Income 0.043 1.044 (1.020-1.069) -0.120 0.887 (0.725-1.085) 
Abortion/stillbirth (Ref., No) - - - - 
Yes - 0.001 0.999 (0.980-1.019) 0.012 1.012 (0.949-1.080) 
Use of contraceptives (Ref., No) - - - - 
Yes -0.158 0.854 (0.839-0.879)*** - - 
Sigma (Province) 0.018 (0.005)** 0.013 (0.006)** 
Sigma (City) 0.006 (0.001)* 0.001 (0.004) 
N 20093 1014 
* p<0.05; ** p<0.01; *** p<0.001 
RR, risk ratio; CI, confidence interval; Ref., reference category 
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pected number of CEB. In other word, women with higher 
education had fewer children than women with less educa-
tion (p<0.001). Higher age at first marriage was associated 
with a decreased risk ratio of CEB in the whole country 
and the menopausal group of women (p<0.001). 

The risk ratio of CEB among women who did not use 
contraceptives were greater than among those who did use 
them. In other words, the risk ratio of CEB in women with 
at least one contraceptive use was (RR=0.854, p<0.001).  

Results show that women in urban areas had fewer chil-
dren than women in rural areas. This finding has been 
concluded for all women (RR=0.899, p<0.001), as well as 
for menopausal women (RR=0.857, p<0.001). In the 
whole country the employed women had lower risk ratio 
of CEB than the Housewife women (RR=0.955, p<0.001). 

Our findings showed that there were some unobserved 
heterogeneity in different provinces that affected the ex-
pected number of CEB in the whole country and in meno-
pausal group. Also, there was significant unobserved fac-
tors affect the expected number of children in each city in 
total country (p<0.001). 

 
Discussion 
This study evaluated the determinants on the number of 

children ever born (CEB) as a fertility behavior on Iranian 
women using multilevel Negative Binomial regression 
model.  

The study found that majority of women had had one or 
two children. Meanwhile, the mean number of CEB to 
women with marriage history more than 20 years was 
reported 4.03. Among the factors influencing the number 
of CEB, women’s education, contraceptive use, and use of 
mass media were found to be most effective. The im-
portance of women's education on fertility and number of 
CEB was demonstrated in many previous studies (46, 47).  

Increasing education is also associated with an increase 
in the age of first marriage (48). The rising age of first 
marriage for women and contraceptive use have been no-

ticed the indicators of low fertility behavioral (14). Age of 
the first marriage is the one most determinants effective 
on the number of CEB (44). At older ages, the probability 
of conception decreases. Higher age of marriage reduces 
probability of a healthy fertility, so fertility decreases (49). 
The negative effect of high age of marriage for women on 
the expected CEB was also found in the present study. 
Another main factor in our findings was the role of con-
traceptive use in decreasing the expected number of chil-
dren which were found in the others studies (21, 50). 
Some studies showed higher level of contraceptive use 
leading to fertility reduction (5, 51). 

It seems the family planning policies have been well 
implemented in Iran for two past decades (51) and in the 
long run, the implementation of family planning service 
has had a significant effect on fertility decline in Iran (9).  

Increasing the prevalence of contraceptive use could al-
so be a result of improved women's education. Higher 
education has a negative influence on fertility (21, 52). 
Iranian women usually postpone their fertility period until 
they complete their education or obtain the right job (21). 
Erfani and McQuillan (2014) showed the rapid fertility 
decline among highly educated women was greater than 
less-educated women (53). The findings of our study also 
showed that the increasing education of women was corre-
lated with reduced expected number of children (46, 53) 
Based on conducted studies, the place of residence can 
affect childbearing or the number of CEB by a woman 
(54, 55). Usually, the number of children in rural areas is 
more than urban areas which were also found in our re-
sults (8, 56). Employed or higher-educated women are 
more likely to live in urban (57). On the other hand, less 
access to contraceptives in rural areas compared to rural 
areas may lead to an increased number of children in these 
areas. So, living in urban areas may indirectly influence 
the number of children (2).  

Although abortion or stillbirth is the common events in 
the process of fertility, the reaction to them occurs differ-
ently in different women. In some cases, the tendency to 

  
Fig. 1. Distributions of CEB, and expected number of children based on multilevel Poisson and NB regression model. 
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have a child and in some cases, the inability to reach the 
successful fertility, affects the subsequent pregnancies 
(58). Nonetheless, the findings of our study showed these 
events had no significant effect on the estimated mean of 
CEB.  

The relationship between women's social achievement 
and their fertility dynamics has been observed (13). Some 
studies have shown that the tendency of women to person-
al independence through their education and work before 
motherhood can affect the number of children (49, 59). Its 
effect has also observed in this study. One of the other 
most important factors was the role of mass media on a 
decline in the number of children. A study by Barber and 
Axinn has shown there is a relation between fertility and 
exposure to public mass media (60). This result also has 
indicated in another study by Hornik and McAnany (61). 
Based on studies, the public media had greatly contributed 
to increase knowledge about fertility health, contraceptive 
use, family planning programmes, and family size decline 
(8, 62, 63).  

In the end, it is worth mentioning that, although the high 
sample size could affect the significance of the variable 
(p<0.05) in this study, the main purpose was evaluating 
the direction of effects, namely increasing or decreasing, 
on the number of CEB. 

 
Conclusion 
Finally, it is noted that success in implementing any 

new planning to population structure requires awareness 
of the current economic and social conditions of the coun-
try.  

According to the role of the media in the past in Iran, it 
is still expected that media play the main role in imple-
menting new policies toward increasing fertility. The best 
period of time for fertility, as well as the consequences of 
population decline and aging population, can be taught by 
mass media. Creating incentives packages can also help 
increase fertility, especially among educated women. 
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