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Abstract

War and poverty are ‘extraordinary conditions created by human intervention’ and ‘preventable public health problems.’ War and
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child 4 years after their marriage (10).
Expansion and universalization of education,
urbanization and increased participation of women
are important achievements of modernization which
contribute greatly to the change of attitudes and
fertility behaviors. On the other hand, the revolution
in reproduction and the access to the contraceptives,
which is also one of the achievements of technological
advances, should be taken into account in the evaluation
of factors affecting the delay in childbearing. Increasing
educational levels of women (6), providing a balance
between an individual and family goals (9), an increase
in the education level of children and a reduction in child
mortality, (11) are influential factors affecting the first
childbearing. Some other studies also concluded that
employed mothers gain less work experience and income
than men or childless women. On the other hand, women
who experience their maternity at older ages are able to
achieve high levels of human capital, including stable jobs
with higher status and wage (12,13). Therefore, women
who want to achieve a career success delay their maternity.
In recent years, there has been an increasing amount
of literature on different dimensions of insecurity.
Feeling insecure depends on the mental interpretation of
people about the condition of society. The high percent
of the economic and social disorder can lead to feeling
insecure. In such situation, it is difficult to predict
progressive conditions. Therefore, when uncertainty is
high, people prefer to avoid decision-making for longterm commitments like childbearing and its consequences
(14-16). In this regard, several studies emphasized new
social risks, which are the results of socio-economic
changes. What we know about insecurity is largely based
on empirical studies that investigate how insecurity can
lead to decrease in childbearing. However, far too little
attention has been paid to the effect of insecurity on
childbearing attitude in families in Iran.
Given the importance of studying the first birth
interval, the aim of this paper was to investigate the
effect of important dimensions of insecurity including
economic, social, and psychological, and some important
demographic and socio-economic factors on first birth
interval. The data were obtained from a survey entitled
“the effect of socio-economic dimensions of rationality
on childbearing behavior in Tehran” (17) including 610
Iranian women and were analyzed based on Kaplan-Meier
(KM) estimates and Log-Rank test for univariate and Cox
proportional hazards (PH) model for multivariate survival
analysis.
Materials and Methods
In a cross-sectional study, a structured questionnaire
was used to collect the data from 610 Iranian married
women aged 15-49 years. They were selected by multistage stratified random sampling from different regions
of Tehran province. The structured questionnaire

collected demographic information, fertility history
and childbearing attitudinal factors including economic
insecurity, plan-based behavior, parental identity, positive
and negative values, social insecurity, postmaterialism,
conflict between child and parental duty, psychological
insecurity, male breadwinner, individualism, perception
of the child, and increasing child cost in 2017 (17).
The validity of the questionnaire was confirmed by 10
demographers and sociologists, and its reliability was
at least 0.771 using Cronbach α. Since there were not
any interventions or treatment in this study and the aim
of the study was explained to the respondents before
interviewing, there is no requirement for ethics code.
In this study, KM estimates and log-rank test were used
as nonparametric survival tools for univariate analysis
to describe women’s first birth interval according to
covariates of their age at marriage, women’s and their
husbands educational level, women’s and their husbands’
activity, and economic, social and psychological insecurity.
To determine effective factors, Cox PH model was
applied for multivariate analysis (18). This model contains
two components including baseline hazard (h0(t)) and
predictor statement (exp(b1x1 + ....+ bn xn )). Due to the
simplicity of this model, it is applied in many demographic
and medical studies including marriage age and birth
interval (19, 20).
Cox model is generally described as Equation (1):
h(t) = h0 (t)exp(b1x1 + ....+ bn xn ) (1)
h0(t) is the subject’s hazard considering no covariates
(x1= x2=… =xn=0), and (b1= b2=… =bn) shows the effect of
each covariate. Fitting model without determining h0(t),
is one of the characteristics of Cox model that makes it
a simple model. Proportionality of hazards over time is
the important assumption to obtain valid results in Cox
model. It means that the estimated hazard ratio for two
subjects with specified covariate will be fixed over time.
When this important hypothesis is not confirmed, the
model is not effective and its results are not reliable.
Therefore, in this study, PH assumptions were checked
by time-dependent Cox model, which confirmed this
hypothesis for all covariates.
Results
The mean age of women, age at first marriage and first
birth interval were 35.38±7.91, 22.59±4.39, and 3.27±2.63
years, respectively. The mean score of economic, social
and psychological insecurity factors were 3.52±1.20,
4.19±0.64, and 2.96±0.89, respectively. Table 1 shows the
frequency and percentage of demographic characteristics.
Most of the women married at age 20 to 24 (43.1%), had
a diploma (41.3%) and were unemployed (67.9%). 43.3%
of the women and 46.4% of their husbands had university
education. Only 4.3% of the women’s husbands were
unemployed.
KM survival estimates are computed for women’s first
birth intervals and their survival curve is shown in Figure
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Table 1. Frequency Distribution of Women’s Demographic Characteristics

Variable

Age at first
marriage

Categories

No.

Percent

≤19

154

25.2

20-24

263

43.1

25-29

138

22.6

30-34

46

7.5

≥35

4

.7

Illiterate

33

5.4

Secondary & high school

44

7.2

252

41.3

209

34.3

MS & PhD

61

10.0

Illiterate

33

5.4

Secondary & high school

78

12.8

203

33.3

204

33.4

MS & PhD

79

13.0

Employed

195

32.0

Unemployed

414

67.9

Employed

26

4.3

Unemployed

573

93.9

610

100.0

Woman
Diploma
educational level
BC

Husband
Diploma
educational level
BC

Woman activity
Husband activity
Total

Figure 1. Kaplan-Meier Survival Curve of First Birth Interval.

1. As this figure displays, most of the women’s first birth
interval (about 87%) were less than 5 years.
KM means and standard errors and P value of Log-Rank
test for women’s first birth interval according to selected
covariates are given in Table 2. These indicators help to
understand the average and significant differences of this
variable among various categories of covariates. As results
of this table shows, KM mean of the first birth interval was

Table 2. Kaplan-Meier Estimates of First Birth Interval by Covariates

Variable

Age at first marriage

Woman’s educational level

Husband’s educational level

Woman’s activity
Husband’s activity
Economic insecurity

Social insecurity

Psychological insecurity

Categories
≤19
20-24
25-29
30-34
≥35
Illiterate
Secondary & high school
Diploma
BC
MS & PhD
Illiterate
Secondary & high school
Diploma
BC
MS & PhD
Employed
Unemployed
Employed
Unemployed
Low
Middle
High
Low
Middle
High
Low
Middle
High

Total
Abbreviation: SE, standard error.
* Significant at 0.05 level, ** Significant at 0.01 level.
292

Mean
Estimate
3.066
3.272
3.343
2.964
1.750
2.800
2.262
2.976
3.705
3.595
2.655
2.574
2.982
3.599
3.672
3.597
3.010
2.316
3.219
3.437
3.040
3.241
4.000
2.435
3.239
3.250
3.289
3.050
3.181

SE
0.192
0.161
0.206
0.369
0.750
0.402
0.224
0.144
0.199
0.386
0.307
0.247
0.157
0.191
0.346
0.211
0.113
0.351
0.105
0.277
0.242
0.135
0.000
0.294
0.107
0.224
0.149
0.168
0.101
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Log-Rank Test (P Value)

0.345

<0.000**

0.002**

0.011*
0.042*
0.455

0.122

0.747
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3.18 ± 0.101, excluding age at first marriage and economic,
social, and psychological insecurity, the other covariates
had significant effect on the first birth interval (P < 0.05).
Figure 2 displays the survival curves of the women’s first
birth interval, by significant covariates.
The pattern of the survival curves for the educational
levels (Figures 2A and 2B) showed that by increasing
women’s and their husbands’ educational level, the first
birth interval also increased. These variations were also
proved by significant Log-Rank test (P < 0.01). University
educated women and their husbands had the longest
first birth interval compared to the other educational
levels. Employed women had a greater mean of the first
birth interval (3.597) than unemployed ones (3.010),
women with unemployed husbands had longer first birth
interval (3.22) than employed ones (2.32) (Table 2). These
differences were significant at 0.05 level. Figures 2C and
2D confirmed these patterns. These results are in the
opposite direction of each other.
To investigate the effects of all covariates on first
birth interval simultaneously, Cox model was used. It
should be noted that PH hypothesis for all covariates was
checked and confirmed by time-dependent Cox model.
Shorter and longer birth intervals were achieved when
hazard ratios were above and below 1, respectively. The
hazard ratio greater than 1 increases the hazard rate of
first birth interval (lead to birth interval). On the other
hand, the hazard ratio less than 1 decrease the hazard
(A)

(C)

rate of duration of first birth (lead to birth interval).
The statistical significance of the Cox coefficient model
indicates whether these changes in expected duration will
be statistically significant or not.
Table 3 presents the results of Cox model. As the
table shows, only women’s educational level and social
insecurity had significant effects on the first birth interval
(P < 0.05).
The HR of the shorter first birth interval in women
with secondary and high school educational levels was
almost 2 times higher compared to women with MS and
PhD educational levels. In other words, women with
MS and PhD educational levels had longer duration of
childlessness compared to those with secondary and high
school education. The same results can be calculated for
women with a diploma. By increasing women’s social
insecurity, the HR of shorter first birth interval decreased
(HR = 0.825). It means that women’s social insecurity leads
to delay in their childbearing.
Discussion
The study of the dynamics of timing and spacing of
births is important for several reasons, including an
understanding of completed family size as well as maternal
and child mortality (21). Due to the decrease in TFR
below replacement level recently in Iran, many studies
investigated the effect of factors on the birth interval
(3,5,6,11). To the best of our knowledge, there were not any
(B)

(D)

Figure 2. Kaplan-Meier Survival Curves of Women’s First Birth Interval by Significant Covariates.
International Journal of Women’s Health and Reproduction Sciences, Vol. 6, No. 3, July 2018

293

Saadati et al
Table 3. Cox Model for First Birth Interval

Variable
Age at first marriage

Woman’s educational level

Husband’s educational level

Woman’s activity
Husband’s activity

Illiterate
Secondary &high school
Diploma
BC
MS & PhD (ref)
Illiterate
Secondary &high school
Diploma
BC
MS & PhD (ref)
Employed
Unemployed (ref)
Employed
Unemployed (ref)

Economic insecurity
Social insecurity
Psychological insecurity
Abbreviations: HR, hazard ratio; SE, standard error.
* Significant at 0.05 level, ** Significant at 0.01 level.

studies considered the effect of both “demographic and
socio-economic” and “insecurity” factors on birth interval
simultaneously. Therefore, the aim of this article was to
study influential factors including both “demographic and
socio-economic” and “insecurity” factors on 610 Iranian
women’s first birth interval based on KM estimates and
Log-Rank test for univariate and Cox PH model for
multivariate survival analysis. According to the results,
KM estimator of the first birth interval was 3.18±0.101
years and almost 87% of women have given birth to their
first child almost 5 years after their marriage. Although
based on Log-Rank test, women’s and their husband’s
educational levels and activities had significant effects
on their first birth interval (P < 0.05), by considering
simultaneous effects of all covariates, only women’s
educational level and social insecurity had significant
effect on the first birth interval (P < 0.05).
Education, in addition to having long years of university
life, can influence women’s views on marriage. Providing
access to alternative roles seems to be one of the issues where
women with university education concentrate on instead
of childbearing. Education can increase the possibility of
identifying, inclining and taking on other roles and being
involved in a range of social activities, the arts, sports,
and technical skills and activities (22). Based on previous
studies all over the world and especially in Iran, it was
expected that by increasing women’s educational level, the
first birth interval also increased. In 38 out of 51 countries
studying DHS data, illiterate women were more likely to
have shorter birth intervals than educated ones (23). The
survey conducted in seven countries in Asia also indicated
that there was a negative relationship between education
and the first birth interval (24). In the study conducted
in Hamadan province, women’s education was the only
294

β
0.010
0.479
0.747
0.490
0.200

SE
0.014
0.266
0.242
0.198
0.204

HR
1.010
1.614
2.111
1.632
1.221

P Value
0.507
0.071
0.002**
0.014*
0.328

0.470
0.365
0.270
0.135

0.339
0.275
0.237
0.226

1.599
1.440
1.311
1.144

0.165
0.184
0.253
0.551

-0.129

0.130

.879

0.318

0.413

0.253

1.511

0.102

0.045
-0.199
0.001

0.050
0.085
0.061

1.046
.820
1.001

0.365
0.020*
0.983

variable that had a significant effect on first birth interval
(25). This result was also found in a study conducted by
Shayan et al (26). This was in line with the results of this
study in which hazard ratio of early childbearing in women
with educational levels of secondary and high school and
diploma were almost 2 and 1.6 times higher compared to
those with MS and PhD degrees, respectively (6,22).
The results of this study indicated that there was a
strong negative relationship between women’s social
insecurity and their first birth interval. These results
were consistent with some other studies (27-29). The
most striking result emerged from the comparison of the
data was that among several dimensions of insecurity
including social, psychological and economic, only social
insecurity was found to increase the first birth interval.
The evidence of longer first birth interval can be clearly
seen in the case of insecurity. In such situation, families
define childbearing as a risk and then they will try to avoid
any risk of childbearing. There are similarities between our
findings and the attitudes expressed by Giddens and Beck
regarding insecurity and new social risks, and the current
study (30-32). A possible explanation for these results may
be the lack of adequate welfare policies supporting women
in Iran. Due to obstacles in balancing work and family life,
low-paying jobs and also gender equality, social risks are
more related to women in the family. Bonoli described
this phenomenon as a type of new social risk (33).
Some studies found that inadequate social security has a
significant negative effect on fertility (28,34).
Theoretically, the age of marriage is inversely related to
the interval between marriage and the first birth, and those
who are married at an early age are more likely to deliver
their first child sooner (35-37). According to a study by
Abbasi-Shavazi et al in Iran, women are not reluctant
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to delay marriage in the society because of the fact that
they encourage early marriage and increase the level of
education, but after marriage they use contraceptives and
delay motherhood to achieve their goals. In this article,
women’s age at marriage did not have any significant effect
on their first birth interval. It may be due to the fact that
most women in the sample were married at 20 to 29 years
of age. In addition, considering that women who were
married at these ages were mostly those studied at higher
educational levels, it does not appear to be affected by the
impact of education level (3). Lack of influence of the age
variable at the time of first childbearing in the presence of
other covariates in the multivariate analysis confirmed the
prominent role of education in this study.
Conclusions
Regarding the fact that the delay in childbearing is one of
the main factors in fertility reduction, in order to prevent
a further increase in the interval between marriage and
the first birth, policymakers and governors should try
to provide secure conditions for the families in which
women reduce the interval between their age at marriage
and childbearing.
A key policy priority should, therefore, be planned
for the enhancement of social security among women.
Based on the findings, unless governments provide the
condition of social security, reducing the interval between
age at marriage and childbearing will not be attained.
Taken together, these findings do not support policies
which are not in line with women’s conditions but suggest
an encouraging policy for educated women.
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