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ABSTRACT 

The concept of fecundability derives its impor-
tance for the study of human fertility from the 
fact that it is one of the principal determinants of 
fertility and is a major standard by which the 
impact of fertility regulation can be assessed; 
very few attempts have been made in Bangla-
desh for estimating fecundability. This study at- 
tempts to evaluate the levels, patterns, and trends 
of fecundability and identify the factors affect- 
ing fecundability in Bangladesh based on na- 
tional surveys of Bangladesh Demographic and 
Health Survey (BDHS) 2007-1994. Total 9703 
ever married women are included in the bivariate 
and multivariate analyses which reveal that age 
at first birth, age at marriage and marital dura-
tion play an important role in influencing mar-
riage to first birth interval positively and thus 
fecundability negatively. Although fecundability 
in Bangladesh showed an increasing trend, but 
it is very low compared to developed and de-
veloping countries. 
 
Keywords: Bangladesh; Fecundability; Marriage to 
First Birth Interval; Fertility and Logistic Regression 

1. INTRODUCTION 

The concept of fecundability—the monthly probability 
of conception in women—is one of the principle deter-
minants of fertility and one of the most important pa-
rameters for studying fertility patterns in different socie-
ties. Fecundability affects fertility through its relation-
ship with the average time required for a birth to occur, 

and can also be thought of as the transition probability 
for the passage from the susceptible state to pregnancy 
[1]. Marriage to first birth interval and fecundability are 
two important and interrelated fertility parameters. In 
homogeneous population marriage to first birth interval 
is equal to the reciprocal of its fecundability [2].  

A woman may take several months to conceive after 
entering the susceptible period. She may enter the sus-
ceptible period by marriage or after resumption of men-
ses after a birth while living with her partner. The time a 
woman takes to conceive from the time of marriage is 
called marriage to first birth interval, which is also called 
waiting time to conception. The women who are more 
fecund conceive more quickly than those who are less 
fecund. Fecundability is inversely related to the marriage 
to first birth interval; the higher the fecundability, the 
shorter the marriage to first birth interval, and vice versa. 
In fact, it can be shown that there is an exact inverse re-
lationship between the marriage to first birth interval (W) 
and fecundability (f) [(W = I/f)] in a homogeneous popu-
lation of women [2-4]. However, in reality, fecundability 
is not the same for all women because they have differ-
ent frequencies of intercourse and different biological 
characteristics. In such a heterogeneous population the 
average marriage to first birth interval is longer than that 
in homogeneous case, as with heterogeneity women with 
the highest fecundability conceive quicker, leaving slower 
conceivers with decreasing levels of fecundability in 
successive months [5].  

Many attempts have been made to estimate fecund-
ability since Gini [6] first defined fecundability. After 
introducing the concept of fecundability, Gini proposed 
an estimate from data on the first live births based on 
certain assumptions. Henry [7] used this estimate of fe-
cundability to make inferences about the presence of 
fetal loss. Many authors have studied [7,8] the biases in 
the estimates of Gini. In 1975 Bongaarts [9] derived a 
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new method of estimating the mean and variance of fe-
cundability from the distribution of intervals from mar-
riage to first birth assuming a model for the distribution 
of intervals from marriage to first birth. Goldman et al. 
[10] determined the feasibility of estimating fecundabil-
ity from survey data, giving the limited information on 
contraception use available from many surveys and the 
data quality problems associated with reported dates of 
marriage and dates of birth. In the process, they explored 
several different procedures for estimation and examined 
variations in estimates of fecundability by country, time 
period and women’s age.  

In practice, fecundability is measured in women who 
are ovulating regularly, that is, pregnant, sterile or post- 
partum, anovulatory women are excluded. The term 
natural fecundability is used non-contraception popula-
tions; “total (or physiological)” fecundability considers 
all conceptions regardless of outcome, including non- 
implanted fertilized ova and conceptions aborted spon-
taneously before the end of the cycle [9,11], while “rec-
ognizable” fecundability relates to conceptions recog-
nizable at the end of the conception cycle by the non 
occurrence of menstruation [9], and “effective” fecund-
ability includes only pregnancies ending in live births 
[12]. In this study, the term “fecundability” mainly refers 
to effective fecundability. 

Although the theoretical importance of fecundability is 
beyond question, there are several difficulties in estimat-
ing it from direct observation. Fecundability is frequently 
estimated [2,3,5,13-15] from the distribution of marriage 
to first birth interval. However, observation on birth in-
tervals is typically censored at higher values, introducing 
systemic bias into the estimates [16]. In a recent study 
Goldman and her colleagues [10] examined marriage to 
first birth interval using World Fertility Survey data from 
a number of countries and observed that in addition to 
several methodological problems there were other sources 
of bias.  

Other techniques for estimating fecundability involve: 
1) calculations based on coital frequency and the viabil-
ity of the ovum and sperm [17,18]; 2) observations on 
proportion of women conceiving during a one-month 
period of exposure to the risk of conception [8,19-22]; 
and 3) models fitted to the distribution of birth intervals 
or parities attained within a certain period of time by a 
group of women [23-25]. 

In a recent study Islam and Yadava [26] examined fe-
cundability by the model fitting technique to data on the 
distribution of the number of births to women with a 
fixed marital duration and studied its levels and trends in 
Bangladesh. Due to the complex nature of its measure-
ment, as fecundability is not directly observable event, 
very few attempts have been made in Bangladesh for 
estimating fecundability. In this analysis, differentials 

and levels and trends of fecundability of Bangladeshi 
women have been discussed. Also determinants of fe-
cundability are estimated using Cox’s logistic regression 
model. Patterns of marriage to first birth interval are also 
examined and fecundability estimated using life table 
techniques.  

2. METHODS 

The study uses data from the 2007 Bangladesh Demo-
graphic and Health Survey [27] (2007 BDHS), which 
was conducted during February 25 to March 23, 2007 as 
part of the global Demographic and Health Survey (DHS) 
under the authority of the National Institute for Popula-
tion Research and Training of the Ministry of Health and 
Family Welfare with the financial support of the US 
Agency for International Development. The BDHS 2007 
collected relevant information by randomly selecting and 
interviewing a sample of 10,996 ever married women 
age 10 - 49 using two-stage cluster sampling method. In 
this Study, the women who did not use contraceptive 
before their first birth are considered for the direct ap-
proach of estimation of fecundability. Women who did 
not conceive within 10 years/120 months of their mar-
riage are excluded assuming that, they are sterile or sub- 
fecund. However, this method of estimation of marriage 
to first birth interval and thus fecundability suffers from 
selection bias- as it considers only those women who are 
non-users of contraceptives. To overcome this difficulty 
life table methodology was applied to estimate the me-
dian interval from marriage to first birth. Life table tech-
nique considers both users and non-users of contracep-
tives and thus gives relatively unbiased estimates. This 
relevant information is available for 1576 ever married 
women for direct approach and 9703 ever married women 
for life table approach.  

For estimating level, trend and determinants of fe-
cundability in Bangladesh, univariate, bivariate, logistic 
regression methods and life table approach were used. 
For trend analysis, in addition to 2007 BDHS data, 
BDHS data of 1993-1994, 1996-1997, 1999-2000, 2004 
[28-31] and Bangladesh Fertility Survey (BFS) data [32, 
33] were also used.  

Initially, univariate analysis was performed to examine 
the levels and trend of fecundability. Then bivariate 
analyses were performed to examine association between 
socio-economical characteristics and fecundability and 
discussed fertility-inhibiting effects of the proximate 
determinants of fecundability. Analyses were performed 
separately for urban and rural classification. 

Logistic regression method was also performed to 
identify significant determinants of fecundability in 
Bangladesh. Logistic regression is used to model the 
relationship between a binary response variable and one 
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or more predictor variables, which may be either discrete 
or continuous. The dependent variable in logistic regres-
sion is usually dichotomous, that is, the dependent vari-
able can take the value 1 with a probability of success θ, 
or the value 0 with probability of failure 1 − θ. The rela-
tionship between the predictor and response variables is 
not a linear function in logistic regression, Here logit 
transformation of θ is given by : 
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where, α = the constant of the equation and β = the coef-
ficient of the predictor variables.  

An alternative form of the logistic regression equation 
is:  
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where, Y is the dependent variable assigning 1 if respon-
dent’s marriage to first birth interval is greater than a 
particular value (cut off point) and 0 if less than or equal 
to that value . In this analysis, median interval from mar-
riage to first birth which is 22 months in this case was 
taken as the cutoff point. 

3. RESULTS  

Levels and trend of fecundability by age at first birth, 
age at first marriage, duration of marriage, type of place 
of residence, administrative region, education of respon-
dent and husband from BDHS 1993-1994 to BDHS 2007 
(Table 1) shown that the fecundability is highest among 
women whose age at first birth was less than 14 years 
and lowest among those who have their first birth after 
reaching 20 years or more. The value of fecundability 
increases with increase of age at first birth. This com-
parison does not show any significant change in fecund-
ability from 2004 to 2007, but considerable change is 
noticed between 1993-1994 and 2004. A slight increas-
ing trend in fecundability is notice from 1996-1997 (Fig-
ure 1). 

Table 2 gives the fecundability transition by marital 
duration. Estimates are derived from Bangladesh fertility 
survey (BFS) data of 1975 and 1989 and Bangladesh 
demographic and health survey (BDHS) data from 1993- 
1994 to 2007. 

The overall fecundability in 1975, 1989 and 1993- 
1994 were 0.06, 0.05 and 0.033 per month suggesting a 
declining trend in fecundability in Bangladesh over time. 
This decline may be mainly due to the increased use of 
contraceptives. But from 1996-1997 a slightly increasing 
trend can be noticed in the fecundability. Although there 
was a small declining change in fecundability among  

 
(a) 

 
(b) 

Figure 1. (a) Fecundabiility by years preceding the survey for 
different age at 1st birth; (b) Fecundability by years preceding 
the survey for different age at marriage. 
 
women married for 5 - 9 years, 10 - 14 years and 15 - 19 
years in 1989, a somewhat different trend was noticed in 
1975 in the fecundability which peaked at 10 - 14 years 
of marital duration and then declined thereafter. It is 
evident that the average fecundability for different mari-
tal periods in 1989 is consistently lower than that in 1975. 
The fecundability was observed to decline with an in-
crease in marital duration in each year. However, the 
value of fecundability is higher for 0 - 4 year marital 
duration group in 2007 as compared to 1993-2004 and 
decline thereafter. The average value of fecundability 
was observed to increase from 0.033 per month in 1993- 
1994 to 0.041 per month in 2007 (Figure 2).  

Considering direct approach of estimation, the median 
interval from marriage to first birth was found to be 22.0 
months, which provides an estimate of the fecundability 
at 0.045 per month (Table 3). The median interval from 
marriage to first birth provided by life table approach 
was found to be 21.0 months which was slightly lower 
comparative to the median interval marriage to first birth 
interval obtained by direct estimation method. The cor-
responding estimate of fecundability was 0.047 which is 
higher than the direct estimate (0.045).  
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Table 1. Fecundability trends of Bangladesh from 1993-2007 by selected fecundability differentials. 

Background  
characteristics 

1993-1994  
BDHS 

1996-1997  
BDHS 

1999-2000  
BDHS 

2004  
BDHS 

2007  
BDHS 

Age at first birth      

≤14 0.052 0.052 0.076 0.083 0.083 

15 - 19 0.034 0.034 0.040 0.040 0.041 

20+ 0.032 0.031 0.034 0.035 0.037 

Age at first marriage      

≤14 0.033 0.034 0.038 0.041 0.038 

15 - 19 0.041 0.041 0.047 0.050 0.050 

20+ 0.047 0.043 0.054 0.062 0.055 

Marital duration      

0 - 9 yr 0.041 0.041 0.047 0.050 0.058 

10 - 24 yr 0.034 0.035 0.038 0.040 0.042 

25+ yr 0.030 0.033 0.038 0.043 0.037 

Type of place of residence      

Urban 0.040 0.041 0.041 0.045 0.043 

Rural 0.035 0.037 0.041 0.044 0.041 

Administrative region      

Barishal 0.033 0.040 0.038 0.041 0.041 

Chittagong 0.038 0.041 0.047 0.047 0.047 

Dhaka 0.037 0.034 0.038 0.047 0.041 

Rajshahi 0.034 0.035 0.041 0.041 0.040 

Khulna 0.033 0.035 0.037 0.040 0.041 

Sylhet - 0.038 0.045 0.047 0.047 

Respondent currently working      

No 0.037 0.037 0.043 0.045 0.047 

Yes 0.035 0.037 0.039 0.045 0.040 

Education of respondent      

No education 0.035 0.037 0.041 0.041 00.041 

Primary education 0.037 0.038 0.041 0.045 00.043 

Secondary or higher 0.045 0.040 0.050 0.052 00.052 

Education of husband      

No education 0.037 0.035 0.041 0.043 00.041 

Primary education 0.034 0.038 0.041 0.041 00.041 

Secondary higher 0.040 0.038 0.041 0.050 00.050 

All 0.037 0.037 0.041 0.045 0.045 

Abbreviations: BDHS, Bangladesh Demographic and Health Survey. 
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Table 2. Estimated average fecundability by marital duration. 

Marital duration 1975 BFS 1989 BFS 1993-1994 BDHS 1996-1997 BDHS 1999-2000 BDHS 2004 BDHS 2007 BDHS 

0 - 4   0.050 0.055 0.058 0.055 0.067 

5 - 9 0.061 0.053 0.037 0.038 0.043 0.047 0.050 

10 - 14 0.067 0.051 0.033 0.035 0.040 0.041 0.043 

15 - 19 0.058 0.049 0.030 0.032 0.034 0.037 0.038 

20 - 24 0.047 0.043 0.027 0.027 0.031 0.035 0.037 

All 0.062 0.051 0.033 0.034 0.038 0.041 0.041 

Abbreviations: BFS, Bangladesh Fertility Survey. Source12: BFS 1975, BFS 1989. 

 

 

Figure 2. Fecundability from 1993 to 2007 by marital duration. 
 

The Cox’s logistic regression analysis shown that age 
at marriage was an important significant factor which 
influenced marriage to first birth interval positively and 
thus fecundability negatively. The implication of the 
odds ratio is that women who married at ages between 15 
to 19 are 12.574 times likely to have a first birth com-
pared to those who married at age less than 14. Again for 
women who married at ages 20 and above the odds ratio 
is 78.815 which indicate that this group of women were 
78.815 times likely to conceive compared to the women 
whose age at marriage is below 14. Age at first birth is 
also appeared to be another important significant predic-
tor of marriage to first birth interval. The women who 
conceive at lower ages were likely to have a shorter mar-
riage to birth interval than the women who conceive at 
higher ages. The odds ratio for women who conceive 
between ages 15 to 19, and 20 and above are 0.253 and 
0.060 respectively which indicate that women who con-
ceive at higher ages were likely to take longer birth in-
terval compared to those who conceive at lower ages. 

Duration of marriage continues to have very strong and  
positive independent effect on the first birth interval with 
the likelihood of birth spacing increasing significantly as 
the marital duration increases. Further, the odds ratio 
shown that women with marital duration greater than 25 
years were almost 2.887 times as likely as the women 
whose marital duration were less than 9 years to have a 
first birth interval (Table 4). 

4. DISCUSSION 

Bangladesh Demographic and Health Survey used a 
nationally representative sample for estimating demo-
graphic and health related scenario of the country. In 
Western countries [34] such as Denmark (Copenhagen), 
France (Paris), Scotland (Edinburgh) and Finland (Turku) 
measured fecundability in order to make a comparison of 
marriage to first birth interval among couples from these 
countries. Although fecundability is an important fer- 
tility parameter to make idea about any country’s fertility  
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Table 3. The direct and life table approach for estimating fecundability (per month) by different fecundability differentials. 

Direct approach of estimation Life table approach of estimation 

Background characteristics Marriage to first birth 
(months) 

Fecundability 
(per month) 

Marriage to first birth 
(months) 

Fecundability  
(per month) 

Place of residence     

Rural 22 0.045 22 0.045 

Urban 22 0.045 21 0.047 

Administrative region     

Barishal 24 0.041 23 0.043 

Chittagong 21 0.047 20 0.050 

Dhaka 24 0.041 22 0.045 

Khulna 25 0.040 23 0.043 

Rajshahi 24 0.041 21 0.047 

Sylhet 21 0.047 19 0.052 

Marital duration     

0 - 9 yr 17 0.058 17 0.058 

10 - 24 yr 23.5 0.042 23 0.043 

25+ yr 27 0.037 27 0.037 

Age of respondent at first birth     

≤14 12 0.083 12 0.083 

15 - 19 24 0.041 23 0.043 

20+ 27 0.037 26.5 0.037 

Age at first marriage     

≤14 26 0.038 24 0.041 

15 - 19 20 0.050 20 0.050 

20+ 18 0.055 18 0.055 

Occupation of the husband     

Professionals 20 0.050 23 0.043 

Business 22 0.045 21 0.047 

Non agricultural work 23 0.043 21 0.047 

Agricultural work 22 0.045 22 0.045 

Others 20.5 0.048 21 0.047 

Sex of household head     

Male 22 0.045 21 0.047 

Female 24 0.041 22 0.045 

Husband lives in a house     

Yes 22 0.045 21 0.047 

No 23 0.043 22 0.045 
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Continued 

Number of living children     

0 - 5 22 0.045 21 0.047 

6 - 10 22.5 0.044 23 0.043 

11+ 10 0.100 21 0.047 

Religion     

Muslim 22 0.045 21 0.047 

Non-muslim 25 0.040 22 0.045 

Education of respondent     

No education 24 0.041 23 0.043 

Primary education 23 0.043 21 0.047 

Secondary or higher 19 0.052 20 0.050 

Education of husband     

No education 24 0.041 22 0.045 

Primary education 24 0.041 21 0.047 

Secondary or higher 20 0.050 21 0.047 

Respondent currently working     

No 21 0.047 21 0.047 

Yes 25 0.040 22 0.045 

Watch television     

No 24 0.041 22 0.045 

Yes 21 0.047 21 0.047 

Listen radio     

No 23 0.043 21 0.047 

Yes 21 0.047 22 0.045 

Socio economic status     

Poorest 25 0.040 22 0.045 

Poorer 22 0.045 22 0.045 

Middle 22 0.045 22 0.047 

Richer 21 0.047 21 0.047 

Richest 21 0.047 21 0.047 

Ever use of any method     

Yes --- ------ 21 0.047 

No 22 0.045 22 0.045 

All 22 0.045 21 0.047 
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Table 4. Logistic regression analysis for estimating fecundability differentials. 

Variables Beta Coefficient B S.E (B) Significance Odds ratio 

Age at first marriage     

≤14 (r) ------ ------ 0.000 1.000 

15 - 19 2.532 0.229 0.000 12.574 

20+ 4.637 0.315 0.000 78.815 

Age at 1st birth     

≤14 (r) -------- ------ 0.000 1.000 

15 - 19 −1.373 0.155 0.000 0.253 

20+ −2.811 0.336 0.000 0.060 

Marital Duration     

0 - 9 yr (r) ------ ------- 0.000 1.000 

10 - 24 yr 0.480 0.154 0.002 1.616 

25+ yr 1.060 0.179 0.000 2.887 

Division     

Sylhet (r) ------ ------- 0.131 1.000 

Barishal 0.205 0.247 0.407 1.228 

Chittagong −0.185 0.166 0.266 0.831 

Dhaka 0.146 0.197 0.459 1.157 

Khulna 0.530 0.267 0.048 1.699 

Rajshahi 0.177 0.234 0.450 1.194 

Place of residence     

Urban (r) ------- ------ -------- 1.000 

Rural −0.021 0.151 0.891 0.980 

Respondent currently working     

No (r) ------- ------- ------- 1.000 

yes −0.110 0.153 0.471 0.896 

Education of respondent     

No education (r) ------ ------ 0.765 1.000 

Primary education 0.069 0.156 0.659 1.071 

Secondary or higher −0.066 0.202 0.743 0.936 

Abbreviations: r, reference category, S.E (B), standard error, p < 0.000; indicates standardized parameter estimates; Source23: Bangladesh Demographic and 
Health Survey, 2007. 

 
situation; the BDHS did not use and estimate this pa-
rameter in their report. This study found that life table 
approach for estimating fecundability gives more precise 
estimate than direct approach of estimation. Very few 
attempts have been taken to measured fecundability in 
Bangladesh using life table approach. The estimate of 
fecundability in Bangladesh is very close to the estimates 

of fecundability in the neighboring country of India. Com- 
pared to other developed and developing countries, the 
fecundability in Bangladesh is very low [26]. The fe- 
cundability during the first few years of marriage could 
be lower due to adolescent sterility. This is also reflected 
in our trend analysis which showed that from 1993 to 
2007, the average fecundability during the first years of 
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marriage (less than 14 years) was lower than that be-
tween 15 - 19 years of marriage. As compared to western 
countries where fecundability levels have been reported 
[9,14,35,36] to range from 0.15 to 0.31, our estimates are 
much lower. Bongaarts [4] obtained the average fecund-
ability of 0.37 for five historical populations (Crulai, 
Tourouvre and Perche, Geneva, Tunis, Canada). Several 
studies have indicated that there is a positive relationship 
between fecundability and nutrition level [37,38]. It im-
plies that women of developed countries enjoy different 
socio-economic, demographic, nutritional and medical 
factors which increased their probability to be pregnant 
in a single menstruation. On the other hand lower fe-
cundability of the women indicates that above factors are 
not in a favorable condition for the Bangladeshi women. 
We need to pay attention to improve these factors in our 
country.  

The higher fecundability for recent years indicates that 
fecundability level is increasing in Bangladesh. It may 
happen due to social and behavioral factors like low 
number of child death during pregnancy period, nutri-
tional status improvement, low contraceptive use rate/or 
lack off effective use of contraception. It may occur due 
to the continuous implementation of recent different 
health sector programs by government and development 
partners and NGOs. Women with infecundity is badly 
mistreated by their family as well as by the society in 
Bangladesh. These women are physically and mentally 
abused for their inefficiency to be mother. So rising fe-
cundability indicates that number of infecundity caused 
by socio-economic, nutritional or medical factors are 
going to reduce. Women with early age at marriage were 
usually experienced a longer first birth interval than their 
counterparts with higher age at marriage. This analysis 
implies that late marrying women are attempting to catch 
up for the years lost in the single state and hence having 
shorter birth interval.  

From life table estimate the median marriage to first 
birth interval for rural population is found 22.0 months 
while this value is little shorter (21.0 months) for urban 
population. This result provides a higher fecundability 
(0.047) for urban area comparative to rural area (0.045). 
An interesting thing is notable that though in rural areas 
fecundability is low but total fertility rate is high in rural 
area (2.8) comparative to urban area (2.4). The BDHS 
report explained that this is happened because contracep-
tive practice in urban area is high; 62 percent of women 
in urban area use contraceptive while this value is 54 
percent for rural area [27]. The low fecundability in rural 
area is attributed to the low nutritional status, low aver-
age age at marriage and low socio-economic condition 
comparative to urban areas. We need to explore more 
why and what are the different socio, economical, be-
havioral factors are associated behind the differences in 

fecundability among rural and urban areas to make effec-
tive implementation of any health population sector pro-
gram. Future demographers, population experts and BDHS 
research committee will importantly explore the answer 
of the questions arise in regards to the lower level of fe-
cundability of the Bangladesh women and will incorpo-
rate fecundability in BDHS analysis.  

5. CONCLUSION 

A slightly increasing trend in fecundability was no-
ticed in recent years in Bangladesh. But compared to 
other developed and developing countries, the fecund-
ability in Bangladesh is very low. Age at marriage was 
the most important factor explaining fecundability for 
every sub-group of the study population. Women marry-
ing at higher age have tendency to conceive quickly than 
those who marry at a lower age. The direct and life table 
approach of estimation procedure give closer estimate of 
fecundability. Logistic regression analysis identified age 
at marriage, age at first birth and marital duration were 
important significant factors which influence marriage to 
first birth interval positively and thus fecundability nega-
tively. This complex issue needs to be addressed by the 
researchers, policy makers and demographers to map out 
the fertility level of Bangladesh. As a highly populated 
country, with huge number of women in reproductive 
age, any future population sector program, population 
projection or policies might be ineffective and population 
problem can be compound, without very microscopic at- 
tention to the complex issue. 

6. VALIDITY AND LIMITATIONS OF 
DATA 

Bangladesh Demographic and Health Survey (BDHS) 
is the nationally representative household survey of Bangla- 
desh. However, this paper presented the findings based 
on the analysis of secondary data. Due to financial and 
time constrain, the paper could not add primary data in 
supporting the BDHS data.  
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ABBREVIATIONS 

BDHS: Bangladesh Health and Demographic Survey; 
DHS: Health and Demographic Survey; 
BFS: Bangladesh Fertility Survey; 
NIPORT: National Institute of Population and Research 
Training. 
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