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Abstract
Background
The birth of the first child is an important turning point in a woman’s life as it is the starting point of the demanding responsibilities of motherhood and childcare. This study aimed to explore the waiting time and the significant indicators of time to the first birth of aged 15–49 years of ever-married women in Bangladesh.

Methods
The study considered the most recent country-representative data collected from Bangladesh Demographic and Health Survey (BDHS) in 2017/18. The log-rank test was used to assess the statistical significance of the observed difference between waiting time to first birth and various socio-economic and demographic factors. The Cox proportional hazard model is applied to identify the influential factors for waiting time to first birth.

Results
About 55% of the respondents’ age at their first birth was less than 18 years. More than 21% of them were 20 years and above at their first birth. Findings revealed a higher mean age at first birth in urban areas than in rural areas. Also, in Dhaka and Sylhet region, women have a higher age at first than in other regions of Bangladesh. Results show that the place of residence, region, age at first marriage, age at first sex, respondent’s education, employment status, contraceptive use, and mass media exposure were found to be statistically significant determinants of the age of respondents at the time of first birth. Findings also show that a woman from rural areas was likely to be 5% smaller in age at the time of first birth than their counterpart (aHR 1.05; 95% CI 1.01–1.10). The age at first birth of a woman in Chattogram was 24% shorter, while in Rangpur and Barishal, that age was increased by 14% and 8%, respectively. A woman with no education, primary, and secondary education had 28%, 38%, and 29%, respectively, shorter age at first birth than that of the higher educated women. Mass media unexposed women were shorter aged at first birth by 27% (aHR 1.27; 95% CI 1.10–1.47) compared to the women who were mass media exposed.

Conclusion
It is necessary to increase the age of mothers at first birth which may help to reduce the prevalence of child marriage in Bangladesh. The study findings will be helpful to the policymakers in identifying the gap and designing the programmes targeting the early timing of first birth to reduce child mortality as well as poor maternal outcomes which will be beneficial for achieving the Sustainable Development Goal-3 in Bangladesh.
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Background
The birth of the first child is an important turning point in a woman’s life as it is the starting point of the demanding responsibilities of motherhood and childcare [1, 2]. It has a direct association with fertility and plays a crucial role in the future life of each individual woman [3]. The first birth’s timing affects how many children a woman has, and women who give birth earlier in life have more children than those who do so later [4, 5] which, in turn, leads to a growth of population [6, 7]. On the other hand, delaying pregnancy and childbirth among young females may help them achieve higher levels of education, which could lead to positive social consequences, such as better health and greater well-being in general for their children [8]. In developing countries, the social and economic consequences of early age pregnancy and early childbearing are more frequent, which is allied with low birth weight, maternal mortality, truncated education, and productivity, and consequently intergenerational poverty transmission [4, 9, 10]. Early age at first birth is linked to chronic illnesses such as diabetes, osteoporosis, arthritis, chronic obstructive pulmonary disease, coronary heart disease, high blood pressure, stroke, and cancer [11–13]. At the same time, miscarriage, chromosomal defects, numerous pregnancies, diabetes mellitus, hypertension, low birth weight, preterm birth, breast cancer, and maternal mortality are all connected to advanced age (> 30 years) at first birth [14–16].
Previous research has found that a woman's age, education, place of residence, employment status, and contraceptive use are all linked to the age at which she gives her first birth in Indonesia [17]. A previous study found that regional variations exist, particularly in Sylhet and Chittagong, where total fertility rates are significantly higher than the national average. Women in Sylhet are far more likely than women in other divisions in Bangladesh to have a third or fourth child sooner [18]. Another study found that women in the Chattogram and Sylhet divisions had significantly shorter birth intervals than women in other parts of Bangladesh [19] and that may be related to less tendency of using contraceptive methods [20]. Women's marriage decisions are heavily influenced by factors such as education and where they reside [21]. A previous study highlighted that educational level is significantly associated with the age at first birth [17] and education has an impact on women’s marriage decisions [22]. Lower-income women are more likely to start childbearing earlier, have more children, and experience more difficulties during childbirth [23]. Meanwhile, women who started getting pregnant too early without any career development may discover themselves unemployed in the future [24]. Women who became pregnant in their adolescent period (aged 15–19 years) may lead to the termination of schooling, unemployment, poor maternal and child health outcomes, an increase in the number of children per woman, gender inequity, and destitution of young mothers and their families, as well as the community at large [25–30]. Moreover, women aged less than 18 years are sometimes pressured by peer groups, which may raise their chances of becoming pregnant early [21, 31]. In addition, family planning may postpone childbearing, and women who use contraceptives are more likely to have a late first childbirth than women who do not [21]. The inability to find a suitable partner to marry or the inability to pay for expensive wedding ceremonies or dowries may extend the age at first marriage that prolonged the age at first child [32, 33].
In modern times, many children are born before their mothers’ marriage, posing significant health hazards such as abortion and HIV [34]. Moreover, one of the important goals of the United Nations adopted global Sustainable Development Goals (SDGs) is to ensure healthy lives, promote well-being for people of all ages, and reduce child and maternal mortality. Bangladesh’s government is also determined to achieve these goals by 2030 [35]. Some research highlighted that becoming a first-time mother before the age of 20 years is likely to increase mortality [36–38]. Therefore, it is important to increase the mean age of women at first birth which may reduce the mortality rates and help achieve the SDGs. Early childbearing increases overall fertility and population growth. It has been associated with both maternal and child morbidity and mortality. However, limited literature is available focusing on this issue considering the most recent BDHS-2017/18 survey in Bangladesh.
The BDHS-2017/18 report suggests that there have been many changes in various health indicators during the time from 2014 to 2017 [39]. Therefore, the current analysis of the latest nationwide dataset will add valuable information about the influential factors of the age at first birth in Bangladesh. The authors expect that the findings of this investigation will update the understanding of the current age at first birth and its influential factors in Bangladesh. This eventually could help policymakers to take plan for future interventions to lessen the total fertility rate and reduce the consequences of first childbearing at an early age. Therefore, the focus of this research is to determine the influential factors of time to first birth among ever-married women in Bangladesh.

Materials and methods
Study design and settings
To find the per cent distribution of women’s different socio-economic and demographic characteristics and for subsequent analysis, this study considers the most recent country-representative data collected from BDHS-2017/18. The sampling frame of this survey was the list of enumeration areas (EAs) of the 2011 Population and Housing Census of the People's Republic of Bangladesh. The primary sampling unit of this survey was an EA. The survey used a two-stage stratified cluster sampling technique. In the first stage, 675 EAs were chosen, with 227 and 448 EAs from urban and rural areas. However, data were not possible to collect from 3 EAs due to a natural disaster. These clusters were in Dhaka (one urban cluster), Rajshahi (one rural cluster), and Rangpur (one rural cluster). In the second stage of sampling, a systematic sample of 30 households was selected from each selected EA. A total of 20,250 residential households were selected for this survey. Among the 20,376 ever-married women aged 15–49 years eligible for interviews, 20,127 were interviewed, yielding a response rate of around 99%. After discarding the missing data, a total of 18,134 women were included in the final analysis. A weighted sample is used for this analysis. The sampling procedure in detail is available in the report of the Bangladesh Demographic and Health Survey-2017/18 [39].

Outcome variable
The outcome variable in this study was the age in years at first birth. Once a woman gives their first birth it is considered as an event.

Covariates
The potential determinants used in this study were motivated by the availability in the BDHS dataset, field expertise and relevant literature [2, 19, 21, 30, 40–44]. The socio-demographic factors, husband-related factors, reproductive factors, media exposure, etc., are included as potential determinants of age at first birth in the analysis. A complete list with summaries of these variables is presented in Table 1.Table 1Percentage distribution of the participants and average age at first birth by socioeconomic and demographic characteristics


	Background characteristics
	Overall
	Age at first birth (years)
	p value of Log-rank test

	No. of women
	Percentage
	Mean (SE)

	Overall
	18,134
	100.0
	18.2 (0.024)
	 
	Place of residence

	 Urban
	6595
	36.37
	18.70 (0.045)
	 < 0.001

	 Rural
	11,539
	63.63
	17.86 (0.028)
	 
	Religion

	 Muslim
	16,299
	89.88
	18.05 (0.025)
	 < 0.001

	 Non-Muslim
	1835
	10.12
	19.17 (0.081)
	 
	Administrative region

	 Barishal
	1952
	10.76
	18.11 (0.074)
	 < 0.001

	 Chattogram
	2622
	14.46
	18.11 (0.057)
	 
	 Dhaka
	2623
	14.46
	18.54 (0.069)
	 
	 Khulna
	2358
	13
	18.00 (0.068)
	 
	 Mymensingh
	1948
	10.74
	18.03 (0.075)
	 
	 Rajshahi
	2327
	12.83
	17.71 (0.066)
	 
	 Rangpur
	2288
	12.62
	17.66 (0.068)
	 
	 Sylhet
	2016
	11.12
	19.24 (0.076)
	 
	Mother’s current age (years)

	 Mean (SD)
	32.66 (8.78)
	 	 	 
	 < 30
	7266
	40.07
	17.86 (0.031)
	 < 0.001

	 30–39
	6276
	34.61
	18.31 (0.045)
	 
	 40 or more
	4592
	25.32
	18.45 (0.056)
	 
	Age at marriage (Years)

	 < 15
	6025
	33.38
	15.85 (0.030)
	 < 0.001

	 15–17
	7658
	42.43
	17.97 (0.024)
	 
	 18 or more
	4365
	24.19
	21.73 (0.046)
	 
	Age at first sex (years)

	 < 15
	5620
	31
	15.81 (0.032)
	 < 0.001

	 15–17
	7723
	42.6
	17.82 (0.024)
	 
	 18 or above
	4787
	26.4
	21.47 (0.045)
	 
	Respondent’s education

	 No education
	3084
	17.01
	17.49 (0.057)
	 < 0.001

	 Primary
	6001
	33.09
	17.44 (0.037)
	 
	 Secondary
	6865
	37.86
	18.02 (0.034)
	 
	 Higher
	2184
	12.04
	21.56 (0.082)
	 
	Husband’s current age (years)

	 Mean (SD)
	40.85 (10.73)
	 	 	 
	 < 40
	7986
	46.87
	18.12 (0.033)
	 < 0.001

	 40–49
	4855
	28.49
	18.39 (0.052)
	 
	 50 or more
	4198
	24.64
	18.10 (0.054)
	 
	Husband’s education

	 No education
	3828
	22.45
	17.43 (0.048)
	 < 0.001

	 Primary
	5450
	31.96
	17.54 (0.038)
	 
	 Secondary
	4918
	28.84
	18.14 (0.042)
	 
	 Higher
	2818
	16.53
	20.54 (0.075)
	 
	Respondent’s employment status

	 Non-employment
	9082
	50.08
	18.44 (0.035)
	 < 0.001

	 Employment
	9052
	49.92
	17.89 (0.034)
	 
	Wealth index

	 Poorest
	3537
	19.5
	17.43 (0.048)
	 < 0.001

	 Poorer
	3494
	19.27
	17.62 (0.047)
	 
	 Middle
	3528
	19.46
	17.77 (0.051)
	 
	 Richer
	3635
	20.05
	18.25 (0.054)
	 
	 Richest
	3940
	21.73
	19.58 (0.061)
	 
	Use of contraception

	 Non-user
	6769
	37.33
	18.30 (0.042)
	 < 0.001

	 User
	11,365
	62.67
	18.08 (0.03)
	 
	Mass media exposure

	 No
	18,032
	99.44
	18.14 (0.024)
	 < 0.001

	 Yes
	101
	0.56
	21.90 (0.455)
	 
	Husband’s occupation

	 Did not work
	1,459
	8.05
	17.89 (0.088)
	 < 0.001

	 Professional/technical/managerial
	1,436
	7.93
	20.85 (0.114)
	 
	 Sales
	3,242
	17.89
	18.24 (0.057)
	 
	 Agricultural—self-employed
	1,563
	8.63
	17.55 (0.074)
	 
	 Agricultural—employee
	2,762
	15.24
	17.59 (0.056)
	 
	 Services
	1,903
	10.5
	18.02 (0.068)
	 
	 Skilled manual
	5,683
	31.37
	18.01 (0.040)
	 
	 Others
	70
	0.39
	18.07 (0.456)
	 
	Husband’s desire for children

	 Both want same
	12,486
	78.24
	18.31 (0.030)
	 < 0.001

	 Husband wants more
	1910
	11.97
	17.86 (0.074)
	 
	 Husband wants fewer
	1019
	6.39
	18.12 (0.102)
	 
	 Don't know
	544
	3.41
	17.82 (0.141)
	 




Statistical analysis
The summary statistics count with percentage for categorical and mean for continuous variables are used to describe the dataset. The distribution of age at first birth is presented in a histogram. Kruskal–Wallis H test is used to assess the statistical significance of mean age at first birth among different covariate groups [45]. Survival analysis is conducted to serve the main objectives of this study considering ‘first birth’ as the event and age at ‘first birth’ as the waiting time. Kaplan–Meier’s survival probabilities are estimated and presented using survival curves [46]. Log-rank test is employed to test the statistical difference in survival curves among different covariate groups [47].
To determine the factors influencing the age at first birth, the Cox proportional hazard (Cox PH) model is employed [48]. The proportional hazard (PH) assumption was verified using both a graphic and a global test. All the candidate determinants that showed a statistical significance with a 20% level of significance either in log-rank or Kruskal–Wallis H test are included in the Cox PH model. The authors choose this cut-off value for possible inclusion of all relevant variables in the model. The authors motivated this by previous studies [49–51]. The final list of variables is selected using stepwise procedure, and the results of the final model are reported in the results section. All the analyses are carried out using the statistical software package STATA, version 14.0.


Results
A total of 18,134 married women, who had first birth, were interviewed in 2017–18. More than half (55%, n = 26,280) of the respondents’ age at their first birth was less than 18 years and about 21% (n = 10,144) of them were 20 years and above at their first birth (Fig. 1).[image: ]
Fig. 1Respondent’s age at first birth (in years)


About two-thirds (63.6%) of the respondents were from rural areas, 17.0% had no education, 50.1% were not employed, 62.7% were contraceptive users, and 40.1%, 34.6%, and 25.3% were aged less than 30 years, 30–39 years, and more than 40 years, respectively. About three-fourth (75.8%) of the respondents were aged less than 18 years at their marriage, of which 33.4% were even less than 15 years. The mean age at first birth was 18.2 years. Analysis revealed the higher mean age at first birth in the urban area (18.7 years), in Dhaka (18.54 years) and Sylhet region (19.24 years), who belong to higher educated group (20.54 years), who are from the richest families (19.58 years) and who had media exposure (21.9 years) in compared to the others group of the respondents (Table 1).
The authors checked the multicollinearity among covariates using the variance inflation factor (VIF) for each independent variable. Most of the variables have a value of VIF less than 5. However, the values of VIF for age at marriage and age at first sex are 5.021 and 6.048, respectively, which suggest moderate multicollinearity. After adjusting all selected variables in the Cox-proportional hazard model, it is found that the place of residence (p < 0.05), region, age at first marriage (p < 0.001), age at first sex (p < 0.001), respondent’s education (p < 0.001), employment status (p < 0.05), contraceptive use (p < 0.001), and mass media exposure (p < 0.001) were found as statistically significant determinants of the age of respondents at the time of first birth (Table 2). Analysis of the adjusted hazard ratio (aHR) revealed that a woman from a rural area was likely to be 5% smaller in age at the time of first birth than their counterpart (aHR 1.05; 95% CI 1.01–1.10). The age at first birth of a woman in Chattogram was 24% shorter, while in Rangpur and Barishal, that age was increased by 14% and 8% respectively. Respondents’ age less than 15 years at marriage also decreased the shorter time to first birth 1.7 times than the women who were aged more than 18 years at marriage. According to the educational level of the respondents, a woman with no education, primary, and secondary education had 28%, 38%, and 29%, respectively, shorter age at first birth than that of the higher educated women. A woman whose husband with primary education had the shortest (18%) age at first birth compared to the women whose husband was higher educated. Employed women had only five per cent (aHR 1.05; 95% CI 1.01–1.10) shorter age at first birth than the non-employed women. Contraceptive user and mass media unexposed women were shorter aged at first birth by 18% (aHR 1.18; 95% CI 1.13–1.23) and 27% (aHR 1.27; 95% CI 1.10–1.47), respectively, compared to the women who were contraceptive non-user and mass media exposed (Table 2).Table 2Proportional hazard model on the determinants of time to first birth for the significant socioeconomic and demographic covariates, BDHS 2017–18


	Background characteristics
	Number of women N = 18,134
	Number of women N = 15,826

	Unadjusted HR
	p value
	95% CI
	Adjusted HR
	p value
	95% CI

	Place of residence

	Rural
	1.25
	 < 0.001
	(1.21,1.28)
	1.05
	0.025
	(1.01,1.10)

	Urban
	Ref.
	 	 	Ref.
	 	 
	Religion

	Muslim
	1.29
	 < 0.001
	(1.24,1.34)
	1.00
	0.875
	(0.95,1.05)

	Non-Muslim
	Ref.
	 	 	Ref.
	 	 
	Region

	Barishal
	1.32
	 < 0.001
	(1.25,1.39)
	1.08
	0.056
	(1.00,1.17)

	Chattogram
	1.30
	 < 0.001
	(1.24,1.36)
	1.24
	 < 0.001
	(1.16,1.32)

	Dhaka
	1.16
	 < 0.001
	(1.10,1.21)
	1.04
	0.283
	(0.97,1.11)

	Khulna
	1.35
	 < 0.001
	(1.29,1.42)
	1.01
	0.708
	(0.94,1.10)

	Mymensingh
	1.33
	 < 0.001
	(1.26,1.40)
	0.94
	0.176
	(0.86,1.03)

	Rajshahi
	1.44
	 < 0.001
	(1.37,1.52)
	1.06
	0.143
	(0.98,1.14)

	Rangpur
	1.50
	 < 0.001
	(1.43,1.59)
	1.14
	0.001
	(1.06,1.24)

	Sylhet
	Ref.
	 	 	Ref.
	 	 
	Mother’s current age (years)

	Less than 30
	1.20
	 < 0.001
	(1.16,1.24)
	1.72
	 < 0.001
	(1.57,1.88)

	30–39
	1.05
	0.008
	(1.01,1.10)
	1.29
	 < 0.001
	(1.19,1.40)

	40 + 
	Ref.
	 	 	Ref.
	 	 
	Age at marriage (Years)

	 < 15
	5.20
	 < 0.001
	(4.91,5.50)
	5.08
	 < 0.001
	(4.78,5.40)

	15–17
	2.51
	 < 0.001
	(2.42,2.59)
	2.37
	 < 0.001
	(2.29,2.45)

	18+ 
	Ref.
	 	 	Ref.
	 	 
	Age at first sex (Years)

	 < 15
	4.88
	 < 0.001
	(4.60,5.17)
	4.87
	 < 0.001
	(4.57,5.19)

	15–17
	2.46
	 < 0.001
	(2.38,2.54)
	2.35
	 < 0.001
	(2.27,2.43)

	18+ 
	Ref.
	 	 	Ref.
	 	 
	Respondent’s education

	No education
	2.27
	 < 0.001
	(2.15,2.39)
	1.28
	 < 0.001
	(1.17,1.40)

	Primary
	2.40
	 < 0.001
	(2.30,2.50)
	1.38
	 < 0.001
	(1.30,1.47)

	Secondary
	2.08
	 < 0.001
	(2.00,2.16)
	1.29
	 < 0.001
	(1.23,1.35)

	Higher secondary or above
	Ref.
	 	 	Ref
	 	 
	Husband’s current age (Years)

	Less than 40
	1.02
	0.246
	(0.98,1.06)
	0.93
	0.127
	(0.85,1.02)

	40–49
	0.96
	0.046
	(0.92,1.00)
	1.01
	0.812
	(0.93,1.09)

	50 + 
	Ref.
	 	 	Ref.
	 	 
	Husband’s education

	No education
	1.98
	 < 0.001
	(1.89,2.08)
	1.15
	0.001
	(1.06,1.25)

	Primary
	1.95
	 < 0.001
	(1.86,2.03)
	1.18
	 < 0.001
	(1.10,1.26)

	Secondary
	1.68
	 < 0.001
	(1.61,1.75)
	1.14
	 < 0.001
	(1.08,1.21)

	Higher
	Ref
	 	 	Ref.
	 	 
	Respondent’s employment status

	Yes
	1.13
	 < 0.001
	(1.10,1.16)
	1.05
	0.016
	(1.01,1.10)

	No
	Ref.
	 	 	Ref.
	 	 
	Wealth index

	Poorest
	1.61
	 < 0.001
	(1.54,1.69)
	0.96
	0.301
	(0.89,1.04)

	Poorer
	1.56
	 < 0.001
	(1.49,1.62)
	0.96
	0.284
	(0.90,1.03)

	Middle
	1.47
	 < 0.001
	(1.4,1.53)
	0.97
	0.385
	(0.91,1.04)

	Richer
	1.31
	 < 0.001
	(1.25,1.37)
	0.96
	0.129
	(0.90,1.01)

	Richest
	Ref.
	 	 	Ref.
	 	 
	Use of contraception

	User
	1.07
	 < 0.001
	(1.04,1.10)
	1.18
	 < 0.001
	(1.13,1.23)

	Non-user
	Ref.
	 	 	Ref.
	 	 
	Mass media exposure

	No
	1.95
	 < 0.001
	(1.68,2.27)
	1.27
	0.001
	(1.10,1.47)

	Yes
	Ref.
	 	 	Ref.
	 	 
	Husband’s occupation

	Professional/technical/managerial
	0.56
	 < 0.001
	(0.52,0.60)
	0.91
	0.226
	(0.78,1.06)

	Sales
	0.93
	0.03
	(0.87,0.99)
	0.95
	0.539
	(0.82,1.11)

	Agricultural—self-employed
	1.12
	0.002
	(1.04,1.21)
	0.93
	0.388
	(0.79,1.10)

	Agricultural—employee
	1.10
	0.007
	(1.03,1.17)
	0.98
	0.796
	(0.84,1.14)

	Services
	0.97
	0.395
	(0.91,1.04)
	0.94
	0.409
	(0.80,1.09)

	Skilled manual
	0.99
	0.747
	(0.93,1.05)
	0.96
	0.563
	(0.82,1.11)

	Others
	0.94
	0.578
	(0.76,1.16)
	0.89
	0.434
	(0.67,1.19)

	Did not work
	Ref.
	 	 	Ref.
	 	 
	Husband’s desire for children

	Husband wants more
	1.12
	 < 0.001
	(1.07,1.17)
	1.08
	0.016
	(1.01,1.15)

	Husband wants fewer
	1.05
	0.106
	(0.99,1.12)
	1.02
	0.553
	(0.95,1.10)

	Both want same
	Ref.
	 	 	Ref.
	 	 

Ref.: Reference category



Figure 2 illustrates the survival curves of age at first childbirth by the selected respondents’ characteristics. It shows the probability that the first childbirth has occurred at age t. The survivorship function pattern generally showed that the group defined by the upper curve had a longer survival than the group defined by the lower curve. For instance, women who live in rural areas are more likely than those who reside in urban areas to delay having their first child. Women with higher educational achievement continuously have lower odds of having their first child at a younger age than women with lower educational attainment (Fig. 2).[image: ]
Fig. 2Kaplan–Meier survival curves of timing at first birth by the selected respondents characteristics



Discussion
This study used survival analysis techniques to explore the factors influencing the timing of first birth among reproductive age Bangladeshi women after marriage based on the BDHS 2017–18 data. It is important to note that the age at first birth can have significant implications for both maternal and child health. Women who give birth at a younger age may be at increased risk of complications during pregnancy and childbirth, and their children may also be at higher risk of poor health outcomes. In Bangladesh, the average age at first birth among women of reproductive age may vary depending on various factors such as education, socio-economic status, and access to family planning services. Findings suggest that there is a significant relationship between a woman's education level and the age at which she gives birth to her first child which is consistent with others [21, 30, 52–54]. In general, women who have higher levels of education tend to have their first birth at an older age compared to women with lower levels of education. This can be due to a variety of factors, such as increased access to information about reproductive health and family planning, greater economic and social opportunities, and a desire to pursue education and career goals before starting a family [5, 54–57]. Moreover, women with lower levels of education are less knowledgeable about the riskiest times to get pregnant, are less aware of family planning methods, and do not fully understand the effects of early childbearing on the health of mothers and children [58]. This finding shows that policies should prioritize the education of girls. Women can be empowered early in life with education to delay their first childbirths as a strategy for fertility reduction and maternal health improvement.
Findings suggest that age at first birth was positively correlated with age at marriage. Female adolescents who married young had their first kid sooner than those who married later. This finding concurs with prior findings [1, 21, 52]. Women who married early were more likely to give birth to their first child at an early age [2]. Moreover, women who started sexual intercourse at an early age had a higher hazard ratio of having first birth at an early age than those who started intercourse at a later age. Our study finding is in line with studies [30, 59]. Religious status shows a significant relationship with time to first birth which is consistent with prior study findings [21]. Similar results have been reported for Bangladesh; women of the Islamic faith tended to have their first child earlier than women of other beliefs [2, 60]. There are also cultural and societal factors that can influence the age at which a woman has her first birth. For example, in some communities, there may be social pressure to have children at a younger age, while in others there may be a cultural preference for having children later in life [1, 61]. Women who had no media exposure are more likely to give early birth than their counterparts. Women with access to the media can learn about family planning, reproductive health, and the detrimental consequences of early childbirth on the health of mothers and children.
Women who live in rural settings are more likely than those who live in urban areas to give birth early. Early motherhood may be a welcome alternative in rural areas when chances like school enrolment and employment opportunities are particularly scarce [21]. Moreover, the intergenerational education upward movement is higher in urban areas compared to rural areas [62]. First births are sometimes delayed depending on a woman’s residence, indicating that there are regional differences in when first births occur. This finding was consistent with earlier research conducted in Nigeria and Bangladesh [7, 21, 53]. This disparity may have been impacted by factors such as education, health awareness, and work opportunities. Moreover, findings from this study showed that women from the poorest wealth index families had a higher risk of having their first child at a young age than women from the richest families. This may be due to the fact that wealthy families are more likely to be able to pay the cost of higher education for their girls than poorer households [63]. In Bangladesh, the government has implemented various programmes and initiatives to improve access to family planning services and to promote maternal and child health [64, 65]. These efforts have helped to increase the use of modern contraception and to reduce the fertility rate in the country. However, there is still a need to continue these efforts in order to ensure that all women in Bangladesh have the information and resources they need to make informed decisions about their reproductive health.
Strength and limitation of the study
The use of nationally representative data is the primary strength of this study. However, because the data were collected through self-report, the data's accuracy could be influenced by recall bias. The study cannot investigate the causal relationship because the used data are cross sectional. The target variable could be linked to other factors that are not investigated in this study.


Conclusion
About 55% of the respondents’ age at their first birth was less than 18 years. Findings of survival analysis revealed that the place of residence, region, age at first marriage/sex, respondent’s education, employment status, contraceptive use, and mass media exposure were statistically significant determinants of waiting time to first birth. It is necessary to raise awareness among mothers through health education to reduce the prevalence of child marriage. Moreover, community clinics and health workers should provide proper information and counselling to mothers and families across the country about the negative impacts of early motherhood in order to enhance the health and well-being of mothers and children. The study findings will assist policymakers in identifying gaps and devising interventions aimed at reducing child mortality as well as poor maternal outcomes, which will be advantageous in Bangladesh's efforts to meet the SDGs.

Acknowledgements
The authors are grateful to ICF International, Rockville, Maryland, USA, for providing the DHS data sets for this analysis. The authors are also grateful to the well-wishers and their peers for motivating us to do doing this research. Finally, the authors would like to express our sincere gratitude to the three reviewers and the Editor for their valuable comments.

Author contributions
MAS, MMH contributed to conceptualization, data curation, and visualization; MAS, MM, MMH contributed to methodology and writing—original draft; MAS contributed to analysis; MM, MMH contributed to writing—intellectual content and review & editing. MMH contributed to revision. All authors reviewed and approved the final version of the manuscript.

Funding
This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors.

Availability of data and materials
The data set used in this study will be available from the website of the DHS Program. After registration, one can gain access to the data files. The data set is available from the following link, http://​dhsprogram.​com/​data/​available-datasets.​cfm.

Declarations
Ethics approval and consent to participate
This study was based on the secondary survey data sets that are freely available online after removing all identifier information of the respondents. It is not required because the initial survey was approved by both the Bangladeshi Ethics Committee and the Ethics Committee of the ICF Macro in Calverton, New York, USA.

Consent for publication
Not applicable.

Competing interests
The authors declare no conflicts of interest.


References
	1.
Bitew DA, Habitu YA, Gelagay AA. Time to first birth and its determinants among married female youths in Ethiopia, 2020: survival analysis based on EDHS 2016. BMC Womens Health. 2021;21:278. https://​doi.​org/​10.​1186/​S12905-021-01414-1/​TABLES/​4.CrossrefPubMedPubMedCentral


	2.
Hossain MM, Majumder AK. Determinants of the age of mother at first birth in Bangladesh: quantile regression approach. J Public Health (Berl.) 2019;27:419–24. https://​doi.​org/​10.​1007/​s10389-018-0977-6.Crossref


	3.
Tadesse F, Headey D. Urbanization and fertility rates in Ethiopia. Ethiop J Econ. 2012;19:35–72. https://​doi.​org/​10.​4314/​eje.​v19i2.Crossref


	4.
Gyimah SO. A cohort analysis of the timing of first birth and fertility in Ghana. Popul Res Policy Rev. 2003;22:251–66. https://​doi.​org/​10.​1023/​A:​1026008912138.Crossref


	5.
Chernet AG, Shebeshi DS, Banbeta A. Determinant of time-to-first birth interval after marriage among Ethiopian women. BMC Womens Health. 2019;19:157. https://​doi.​org/​10.​1186/​S12905-019-0858-3/​TABLES/​4.CrossrefPubMedPubMedCentral


	6.
Reynolds H, Janowitz B, Homan R, Johnson L. Cost-effectiveness of two interventions to avert HIV-positive births. International AIDS Conference. Bangkok, Thailand; 2004.


	7.
Fagbamigbe AF, Adebowale AS, Morhason-Bello I. Survival analysis of time to uptake of modern contraceptives among sexually active women of reproductive age in Nigeria. BMJ Open. 2015;5:e008371. https://​doi.​org/​10.​1136/​BMJOPEN-2015-008371.CrossrefPubMedPubMedCentral


	8.
Schultz TP. Population Policies, fertility, women’s human capital, and child quality. Handb Dev Econ. 2007;4:3249–303.


	9.
World Health Organization (WHO). Preventing early pregnancy and poor reproductive health outcomes among adolescents in developing countries. Geneva: World Health Organization, Switzerland; 2011. https://​www.​who.​int/​publications/​i/​item/​9789241502214


	10.
Lloyd CB, Mensch BS. Marriage and childbirth as factors in dropping out from school: an analysis of DHS data from sub-Saharan Africa. Popul Stud (NY). 2008;62:1–13. https://​doi.​org/​10.​1080/​0032472070181084​0.Crossref


	11.
Mueller NT, Mueller NJ, Odegaard AO, Gross MD, Koh WP, Yuan JM, et al. Higher parity is associated with an increased risk of type-II diabetes in Chinese women: the Singapore Chinese Health Study. BJOG. 2013;120:1489. https://​doi.​org/​10.​1111/​1471-0528.​12364.Crossref


	12.
Pirkle CM, De Albuquerque Sousa ACP, Alvarado B, Zunzunegui MV. Early maternal age at first birth is associated with chronic diseases and poor physical performance in older age: cross-sectional analysis from the international mobility in aging study. BMC Public Health. 2014;14:293. https://​doi.​org/​10.​1186/​1471-2458-14-293.CrossrefPubMedPubMedCentral


	13.
Vandenheede H, Deboosere P, Gadeyne S, De Spiegelaere M. The associations between nationality, fertility history and diabetes-related mortality: a retrospective cohort study in the Brussels-capital region (2001–2005). J Public Health (Bangkok). 2012;34:100–7. https://​doi.​org/​10.​1093/​PUBMED/​FDR045.Crossref


	14.
Sakai T, Sugawara Y, Watanabe I, Watanabe T, Tomata Y, Nakaya N, et al. Age at first birth and long-term mortality for mothers: the Ohsaki cohort study. Environ Health Prev Med. 2017;22:24. https://​doi.​org/​10.​1186/​S12199-017-0631-X/​TABLES/​5.CrossrefPubMedPubMedCentral


	15.
Jacobsson B, Ladfors L, Milsom I. Advanced maternal age and adverse perinatal outcome. Obstet Gynecol. 2004;104:727–33. https://​doi.​org/​10.​1097/​01.​AOG.​0000140682.​63746.​BE.CrossrefPubMed


	16.
Valadan M, Tanha F, Sepahi A. Pregnancy outcomes in women of advanced age. J Fam Reprod Heal. 2011;5:57–62.


	17.
Purnami SW, Aida FN, Sutikno S, Herowati D, Sjafii A, Wibisono SP, et al. Survival analysis to determine age to give first birth in women in east Java using extended Cox regression. J Biometrika dan Kependud. 2021;10:144–52. https://​doi.​org/​10.​20473/​jbk.​v10i2.​2021.​144-152.Crossref


	18.
Islam S, Islam MA, Padmadas SS. High fertility regions in bangladesh: a marriage cohort analysis. J Biosoc Sci. 2020;42:705–19. https://​doi.​org/​10.​1017/​S002193201000042​8.Crossref


	19.
Abdus Sobhan M, Farooq Hasan M, Hossain MM. Socio-economic and demographic determinants of birth intervals among married women in Bangladesh. Jahangimagar Univ J Sci. 2018;41:103–18.


	20.
Sobhan MA, Hossain MM. Prevalence, patterns, and determinants of contraceptive practices among married women in Bangladesh. Jahangirnagar Univ J Sci. 2019;42:27–44.


	21.
Fagbamigbe AF, Idemudia ES. Survival analysis and prognostic factors of timing of first childbirth among women in Nigeria. BMC Pregnancy Childbirth. 2016;16:102. https://​doi.​org/​10.​1186/​S12884-016-0895-Y.CrossrefPubMedPubMedCentral


	22.
Sahara N, Idris I, Putri DZ. Faktor–Faktor yang Mempengaruhi Keputusan Wanita Menikah di Sumatera Barat. J Ecogen. 2018;1:640–7.Crossref


	23.
Glasier A, Gülmezoglu AM, Schmid GP, Moreno CG, Van Look PFA. Sexual and reproductive health: a matter of life and death. Lancet. 2006;368:1595–607. https://​doi.​org/​10.​1016/​S0140-6736(06)69478-6.CrossrefPubMed


	24.
Jensen R, Thornton R. Early female marriage in the developing world. Gend Dev. 2003;11:9–19.Crossref


	25.
Matthews TJ, Hamilton B. Delayed childbearing: more women are having their first child later in life. NCHS Data Brief. 2009;21:1–8.


	26.
Patton GC, Coffey C, Sawyer SM, Viner RM, Haller DM, Bose K, et al. Global patterns of mortality in young people: a systematic analysis of population health data. Lancet. 2009;374:881–92. https://​doi.​org/​10.​1016/​S0140-6736(09)60741-8.CrossrefPubMed


	27.
Kennedy E, Gray N, Azzopardi P, Creati M. Adolescent fertility and family planning in East Asia and the Pacific: a review of DHS reports. Reprod Health. 2011;8:11. https://​doi.​org/​10.​1186/​1742-4755-8-11/​FIGURES/​6.CrossrefPubMedPubMedCentral


	28.
Jeha D, Usta I, Ghulmiyyah L, Nassar A. A review of the risks and consequences of adolescent pregnancy. J Neonatal Perinatal Med. 2015;8:1–8. https://​doi.​org/​10.​3233/​NPM-15814038.Crossref


	29.
Chang Z, Lichtenstein P, D’onofrio BM, Almqvist C, Kuja-halkola R, Sjölander A, et al. Maternal age at childbirth and risk for ADHD in offspring: a population-based cohort study. Int J Epidemiol. 2014;43:1815–24. https://​doi.​org/​10.​1093/​IJE/​DYU204.CrossrefPubMedPubMedCentral


	30.
Dewau R, Mekonnen FA, Seretew WS. Time to first birth and its predictors among reproductive-age women in Ethiopia: inverse Weibull gamma shared frailty model. BMC Womens Health. 2021;21:113. https://​doi.​org/​10.​1186/​S12905-021-01254-Z.CrossrefPubMedPubMedCentral


	31.
Haque MA, Sayem AM. Socioeconomic determinants of age at first birth in rural areas of Bangladesh. Asia-Pacific J Public Heal. 2009;21:104–11. https://​doi.​org/​10.​1177/​1010539508329207​.Crossref


	32.
Adebowale SA, Fagbamigbe FA, Okareh TO, Lawal GO. Women’s timing of first marriage African journal of reproductive health. Afr J Reprod Health. 2012;16:107.


	33.
Adebowale AS, Yusuf BO, Fagbamigbe AF. Survival probability and predictors for woman experience childhood death in Nigeria: analysis of north-south differentials. BMC Public Health. 2012;12:430. https://​doi.​org/​10.​1186/​1471-2458-12-430/​FIGURES/​1.CrossrefPubMedPubMedCentral


	34.
Rossier C. Abortion: an open secret? Abortion and social network involvement in Burkina Faso. Reprod Health Matters. 2007;15:230–8. https://​doi.​org/​10.​1016/​S0968-8080(07)30313-3.CrossrefPubMed


	35.
United Nations. United Nations sustainable development goals. United Nations; 2015. https://​www.​un.​org/​sustainabledevel​opment/​health/​


	36.
Doblhammer G. Reproductive history and mortality later in life: a comparative study of England and Wales and Austria. Popul Stud (NY). 2000;54:169–76. https://​doi.​org/​10.​1080/​713779087.Crossref


	37.
Grundy E, Kravdal Ø. Reproductive history and mortality in late middle age among Norwegian men and women. Am J Epidemiol. 2008;167:271–9. https://​doi.​org/​10.​1093/​AJE/​KWM295.CrossrefPubMed


	38.
Henretta JC. Early childbearing, marital status, and women’s health and mortality after age 50. J Health Soc Behav. 2007;48:254–66. https://​doi.​org/​10.​1177/​0022146507048003​04.CrossrefPubMed


	39.
National Institute of Population Research and Training (NIPORT), ICF. Bangladesh Demographic and Health Survey 2017–18. Dhaka, Bangladesh, and Rockville, Maryland, USA: NIPORT and ICF; 2020.


	40.
Negash WD, Asmamaw DB. Time to first birth and its predictors among reproductive age women in high fertility countries in Sub-Saharan Africa: inverse Weibull gamma shared frailty model. BMC Pregnancy Childbirth. 2022;22:844. https://​doi.​org/​10.​1186/​s12884-022-05206-9.CrossrefPubMedPubMedCentral


	41.
Nahar MZ, Zahangir MS. Patterns and determinants of age at first birth in Bangladesh. Turk J Popul Stud. 2013;35:63–77.


	42.
Nahar MZ, Zahangir MS, Shafiqul Islam SM. Age at first marriage and its relation to fertility in Bangladesh. Chin J Popul Resour Environ. 2013;11:227–35. https://​doi.​org/​10.​1080/​10042857.​2013.​835539.Crossref


	43.
Mukhlesur R, Ameen A, Mohammad A. Analysis of marriage to first birth interval in Bangladesh. Int J Manag Sustain. 2013;2:208–19.


	44.
Alazbih NM, Kaya AH, Mengistu MY, Gelaye KA. Determinants of time to first marriage and birth intervals among women of child bearing age in Dabat Health and demographic surveillance system site. Northwest Ethiopia PLoS One. 2023;18:e0281997. https://​doi.​org/​10.​1371/​journal.​pone.​0281997.CrossrefPubMed


	45.
Kruskal WH, Wallis WA. Use of Ranks in one-criterion variance analysis. J Am Stat Assoc. 1952;47:583–621. https://​doi.​org/​10.​1080/​01621459.​1952.​10483441.Crossref


	46.
Goel MK, Khanna P, Kishore J. Understanding survival analysis: Kaplan-Meier estimate. Int J Ayurveda Res. 2010;1:274–8. https://​doi.​org/​10.​4103/​0974-7788.​76794.CrossrefPubMedPubMedCentral


	47.
Mantel N. Evaluation of survival data and two new rank order statistics arising in its consideration. Cancer Chemother reports. 1966;50:163–70.


	48.
Cox DR. Regression models and life-tables. J R Stat Soc Ser B. 1972;34:187–220.


	49.
Austin PC, Tu JV. Automated variable selection methods for logistic regression produced unstable models for predicting acute myocardial infarction mortality. J Clin Epidemiol. 2004;57:1138–46.CrossrefPubMed


	50.
Hosner DW, Lemeshow S. Applied logistic regression. New York: Wiley; 1989.


	51.
Huq MN, Abdulla F, Hossain MM, Khan S, Nur RA. Prevalence and associated factors of severity of gender-based violence among street-based female sex workers in Bangladesh. Violence Gend. 2023;10:220–9. https://​doi.​org/​10.​1089/​vio.​2023.​0039.Crossref


	52.
Ali M, Alauddin S, Khatun MF, Maniruzzaman M, Islam SMS. Determinants of early age of mother at first birth in Bangladesh: a statistical analysis using a two-level multiple logistic regression model. J Public Health (Bangkok). 2021;29:1081–7. https://​doi.​org/​10.​1007/​s10389-020-01228-9.Crossref


	53.
Haque MA, Sayem AM. Socioeconomic Determinants of age at first birth in rural areas of Bangladesh. Asia Pacific J Public Heal. 2008;21:104–11. https://​doi.​org/​10.​1177/​1010539508329207​.Crossref


	54.
Mekonnen Y, Telake DS, Wolde E. Adolescent childbearing trends and sub-national variations in Ethiopia: a pooled analysis of data from six surveys. BMC Pregnancy Childbirth. 2018;18:276. https://​doi.​org/​10.​1186/​s12884-018-1917-8.CrossrefPubMedPubMedCentral


	55.
Ayele BG, Gebregzabher TG, Hailu TT, Assefa BA. Determinants of teenage pregnancy in Degua Tembien District, Tigray, Northern Ethiopia: a community-based case-control study. PLoS ONE. 2018;13:e0200898. https://​doi.​org/​10.​1371/​journal.​pone.​0200898.CrossrefPubMedPubMedCentral


	56.
Zare N, Nouri B, Moradi F, Parvareh M. The study of waiting time to first pregnancy in the south of Iran: a parametric frailty model approach. Int J Reprod Biomed. 2017;15:11–6. https://​doi.​org/​10.​29252/​ijrm.​15.​1.​11.CrossrefPubMedPubMedCentral


	57.
Kunnuji MON, Eshiet I, Nnorom CCP. A survival analysis of the timing of onset of childbearing among young females in Nigeria: are predictors the same across regions? Reprod Health. 2018;15:173. https://​doi.​org/​10.​1186/​s12978-018-0623-3.CrossrefPubMedPubMedCentral


	58.
Angeles G, Guilkey DK, Mroz TA. The effects of education and family planning programs on fertility in Indonesia. Econ Dev Cult Change. 2005;54:165–201. https://​doi.​org/​10.​1086/​431261.Crossref


	59.
Ida LA, Albert L. The statistical distribution and determinants of mother’s age at first birth. Am J Theor Appl Stat. 2015;4:52. https://​doi.​org/​10.​11648/​J.​AJTAS.​20150402.​11.Crossref


	60.
Sarkar P. Determinants of age at first birth in Bangladesh. J Mod Math Stat. 2010;4:1–6. https://​doi.​org/​10.​3923/​JMMSTAT.​2010.​1.​6.Crossref


	61.
Hirschman C, Rindfuss R. Social, cultural, and economic determinants of age at birth of first child in Peninsular Malaysia. Popul Stud (NY). 1980;34:507–18. https://​doi.​org/​10.​1080/​00324728.​1980.​10410459.Crossref


	62.
Huq MN, Hossain MM, Abdulla F, Yeasmin S. Intergenerational educational mobility in Bangladesh. PLoS ONE. 2021;16:e0255426. https://​doi.​org/​10.​1371/​JOURNAL.​PONE.​0255426.CrossrefPubMedPubMedCentral


	63.
Islam M. The girl child in Bangladesh. Asia-Pacific J Public Heal. 1990;4:265–70. https://​doi.​org/​10.​1177/​1010539590004004​15.Crossref


	64.
Mridha MK, Anwar I, Koblinsky M. Public-sector maternal health programmes and services for rural Bangladesh. J Health Popul Nutr. 2009;27:124–38. https://​doi.​org/​10.​3329/​jhpn.​v27i2.​3326.CrossrefPubMedPubMedCentral


	65.
Koblinsky M, Anwar I, Mridha MK, Chowdhury ME, Botlero R. Reducing maternal mortality and improving maternal health: Bangladesh and MDG 5. J Health Popul Nutr. 2008;26:280–94. https://​doi.​org/​10.​3329/​jhpn.​v26i3.​1896.CrossrefPubMedPubMedCentral




Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Investigating time to first birth among women of reproductive age in Bangladesh: a survival analysis of nationwide cross-sectional survey data


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/41043_2023_492_Fig2_HTML.png
Place of Residence Education

o o
S S
0i2 ] 24
To 20
2 2
s 3
?o 53
own 4 >0
>0 =
H 3
5
g 08
$5 &3
o
o
o 4
o o
3
o T T T T T
0 10 20 30 40 Age at 1st birth
Age at 1st birth No o Primary
Urban Rural | y Higher Secondary or above
Age at marriage Employment
8 3
e 0l
£© To
2 2
3 e
56 4 2o
2° 53 |
= 20
3 :
88 2
oo °8
[y
o
S 4
o T T T T S
0 10 20 30 40 o L
Age at 1st birth
Less than 15 years 15-17 years Age at 15' Birth
18 years or above No Yes
Wealth Index Mass media exposure
8 | 8 |
2
o] 02 |
£°
2
3] 3
© 53
20
'y -
4 Qo
s 8
i
&N
o o
S 4
© Ly T T T T
0 10 20 30 40 o
Age at 1st birth < 4
o T T T T T
Poorest Poorer 0 10 20 30 40
Middle Richer g atistbinin
Richest Yes






OEBPS/css/sidebar.gif





OEBPS/images/41043_2023_492_Fig1_HTML.png
<16

16-17 18-19
Age at first birth (Years)

20 or above





