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Abstract

Objective: To explore the distribution of time to pregnancy in a Chinese population based on a cross-sectional design. Design:

A cross-sectional population-based study. Setting: 8 provinces/municipalities in China between 2010 and 2011. Population

or Sample: 25,270 couples aged 20-49 years. Methods: Multistage stratified cluster sampling strategy was utilized to recruit

participants from each stratum by district, province/municipality, town/township, and village/street order. Main Outcome

Measures: Time to diagnose pregnancy from 17,275 couples “at risk for pregnancy”. Results: In 7,889 couples eligible for

analysis, the mean time to pregnancy was 17.2 months (standard deviation, 22.7) with a median of 9 months (25–75th percentile,

3–20 months). Women aged 20–24 years had the highest percentage of pregnancy at 3, 6, 12, and 24 months (23.9%, 42.5%,

58.5%, and 80.4%, respectively). Furthermore, 55.8% (3,413/6,116) and 79.9% (4,885/6,116) of women aged <35 years conceived

within 1 year and 2 years, respectively, and the percentage increased by only 8.4% (5,399/6,116, 88.8%) in the third year. Only

30.6% (186/607) and 50.6% (307/607) of women aged [?]35 years conceived within 1 year and 2 years, respectively. Risk factors

associated with time to pregnancy were older age, lower educational attainment of couples, higher annual household income,

toxic exposure in men, shorter duration of cohabitation, longer menstrual cycle interval, history of abnormal pregnancy, and

nullipara. Conclusions: Our study provides a comprehensive estimation of the time to diagnose pregnancy among Chinese

couples of reproductive age, providing important information for policy makers, fertility clinicians, and sexual health educators.

Tweetable abstract

This population-based study reports a comprehensive estimation of time to diagnose pregnancy among
Chinese couples of reproductive ages, providing important information for policy makers, fertility clinicians,
and sexual health educators.

Introduction

Most couples have life plans that include children, as parenthood is one of the most universally desired
aims in adulthood. However, not all couples can achieve their desires, and a proportion of them will need
medical help to solve reproductive issues. A remarkable demographic shift in recent years has affected
female fecundity, including delayed childbearing age and changing lifestyles.(1) Estimating population-based
fecundity is important for policy improvement in healthcare as these changes occur.

According to the International Committee for Monitoring Assisted Reproductive Technology and the World
Health Organization, infertility is a disease of the reproductive system defined by the failure to achieve a
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clinical pregnancy after 12 months or more of regular unprotected sexual intercourse.(2) Previous studies
have reported the prevalence of infertility among different populations in China (15.5% in women attempting
to conceive and 24.9% in women at risk for pregnancy) using the common definition of failure to conceive
within the last 12 months.(3) Time to pregnancy (TTP), which is measured as the months or menstrual
cycles from attempting to conceive until successful pregnancy, is gaining more attention as another measure
of subfecundity or infertility.(4) In addition to estimating the cumulative probabilities of conception to
prevent variation across different definitions and study designs,(5) this indicator can find suitable thresholds
to determine the grades of subfertility and is more convenient to measure the distribution of epidemiology
and the study mechanism of the biological process.(6, 7)

Using TTP as a continuous indicator to estimate the likelihood of conception during a certain time, this
study aimed to portray the fecundity of couples in a representative cross-sectional population of reproductive
ages in China.

Materials and Methods

Study design and population

The current project is a large-scale population-based cross-sectional study conducted in northern and east-
ern China from 2010 to 2011. Details about sampling, eligibility, and investigation have been introduced
elsewhere.(3) Briefly, our study utilized a multistage stratified cluster sampling strategy to recruit partici-
pants from each stratum by district, province/municipality, town/township, and village/street order (Figure
S1). Couples were then approached by professional investigators with the assistance from local officials and
communities. Ultimately, 25,270 couples were approached from 8 provinces/municipalities/cities (including
Zhejiang, Anhui, Fujian, Shandong, Beijing, Hebei, Heilongjiang, and Nei Mongol) for their sexual and re-
productive health information.Among these couples, 18,571 were interviewed, with a response rate of 74%
(18,571/25,270).

Data collection

Based on the results of a pilot study, a standardized and structured questionnaire was designed after discus-
sion with gynecologists and epidemiologists. Face-to-face interviews were conducted by trained interviewers
consisting of local community leaders and healthcare workers. In the investigation process, women were
interviewed to recall information about their partners and themselves. Household interviews were carried
out in private to assure the confidentiality of the information obtained.

Data on general demographic and socioeconomic status, physical measurements, lifestyle habits, and toxic
exposure for both women and their partners were collected, including the region, age of couples (represented
as the current age of the couple minus the number of years attempting to conceive and classified as 20–24, 25–
29, 30–34, 35–39, and [?]40 years), ethnicity (Han ethnic group and minorities [including Mongol nationality,
Hui nationality, and Zang nationality]), body mass index (BMI; in kg/m2) of couples (<18.50, 18.50–23.99,
24.00–27.99, and [?]28.00 kg/m2), educational level (primary school and below, middle school, high school,
college and beyond), current occupation (employment [included clerk, professional worker, service worker,
agricultural and related worker, factory worker], unemployment [referred to being a housewife, job loss, and
retirement], and others or not stated), history of toxic exposure (“yes” [restricted to radioactive and toxic
substances] or “no”), smoking (“yes” [defined as currently smoking at least once a week] or “no” (included
those who never smoked and used to smoke]), drinking (“yes” [defined as currently drinking at least once
a week] or “no” (included those who never drank and used to drink]), physical exercise (occasionally, 2–3
times a month, and at least once a week), and annual household income (low [<10,000 renminbi (RMB)],
middle [10,000–19,999 RMB], or high [[?]20,000 RMB]). Additionally, reproductive health, marriage, and
bearing status were asked, including the duration of cohabitation (represented as the original duration of
cohabitation minus the number of years attempting to conceive), frequency of intercourse (1/day, 1/2-5
days, 1/week, 1/10-15 days and 1/month), menstrual cycle interval ([?]23, 24–35 and >35 days), history
of abnormal pregnancy (“yes” [included a history of stillbirth, induced labor, spontaneous abortion, and
ectopic pregnancy] or “no”), and parity (nullipara and multipara).
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Eligibility and measurement of TTP

Eligibility screening of the population, selection of the target analysis set, and extraction of data on TTP are
presented in Figure 1. Among 18,571 participants who responded, women aged <20 or >49 years, extremes
outside the 0.5–99.5th percentile of continuous variables (BMI of women and men, age at menarche, duration
of menstruation, pregnancy count, and number of uterine curettage), and couples who had separated for
longer than 3 months in the past year were excluded from our study. Women who had not become pregnant
within the last 12 months but had been attempting to conceive for <12 months were considered as logical
error and excluded as well. Consequently, 17,275 participants who had not used contraception and had not
separated from their spouse for longer than 3 months in the last year were defined as women “at risk for
pregnancy” (Figure 1A). In this population, women were asked about their pregnancy status during the last
year; those who had spontaneous pregnancy in the last year were subsequently asked, “How long have you
been trying to conceive with this pregnancy?” Responses to these questions were used to determine their
duration of current pregnancy attempt in a retrospective design among pregnant women (Group 1, fertile
group). Women who did not conceive in the last year and had intercourse at <1/month were excluded.
Subsequently, TTP was identified for the remaining participants via a series of questions: They were first
asked about their willingness to become pregnant. For women who were attempting to conceive at the time
of the investigation, the question “How long have you been trying to become pregnant?” was asked to obtain
their TTP for estimation with the current-duration approach (Group 2, subfertile group). Women who did
not want to become pregnant at the time of the investigation were excluded from our analysis for TTP
(Figure 1B).

Statistical analysis

Statistical analyses were performed using SAS software package version 9.4. Standard descriptive statistics
were used to describe the study population: continuous variables were described using mean and standard de-
viation (SD), whereas categorical variables were presented as percentages. Proportions of sociodemographic
and reproductive health factors in Groups 1 and 2, as well as the variation between women who conceived
and those who did not conceive within the last 12 months, were calculated using Pearson’s chi-square test
and Fisher’s exact test, as appropriate.

In our study, TTP represented the elapsed time from attempting to conceive to confirmation of pregnancy
among women who conceived within the last 12 months (retrospective design) or the time from attempting
to conceive to the investigation time among women who had not still conceived (cross-sectional design). To
estimate a TTP distribution, we used Kaplan–Meier curves for both populations, which could provide an
estimation of TTP and allow censors for reason other than conception. To set up a better model, we censored
observations longer than 120 months because of the small numbers as 95% extreme values. Cox regressions
were subsequently applied to estimate the fecundability odds ratios (FORs) associated with sociodemographic
and reproductive factors for TTP by both unadjusted and adjusted models. FORs estimate the odds of
becoming pregnant in a woman’s current cycle, conditional on not being pregnant in the previous cycle.(8) An
FOR <1 indicates reduced fecundity or, equivalently, a longer TTP, whereas an FOR >1 represents a shorter
TTP. We used the expected low-risk group in a regression model as the reference group according to previous
literatures or clinical consensus, and results were presented with odds ratios and 95% confidence intervals
(CI) around the point estimate. Models were first run to estimate the crude FORs, and multivariable models
were then fitted to adjust for potential risk factors for fecundability. Adjustments included age, ethnicity,
educational level, employment status, history of toxic exposure, smoking and drinking status of couples,
frequency of physical exercise in women, annual household income of the family, duration of cohabitation
(years), menstrual cycle interval, history of abnormal pregnancy, and parity. Likelihood ratio tests were
used to compare the fit of models containing different variables to test for departures from a linear trend in
ordered categorical variables. Differences with a P value of <.05 were considered statistically significant.

Ethical approval

Informed consent forms were signed by all participants before our investigation. This survey was reviewed

3
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and approved by the Ethics Committee of Peking University Third Hospital (No. 2006FC001) and adheres
to the ethical standards for human experimentation established in the Declaration of Helsinki and its later
amendments.

Results

Sample characteristics

Among 17,275 women deemed at risk for pregnancy, 6,981 (40.4%) had spontaneous pregnancy in the last
year, which composed Group 1 at the time of the investigation (5,422/6,981, 77.7%) after excluding missing
values for TTP (1,543/6,981, 22.1%) and couples with TTP >120 months (16/6,981, 0.2%) (fertile group
). Except for 234 missing values (234/17,275, 1.4%), 10,060 (58.2%) out of 17,275 women did not conceive
in the last year. When asked if they were willing to become pregnant, 3,328 couples answered “yes”; of
these 3,328 couples, 2,467 (74.1%) were subsequently selected as Group 2 after excluding missing values
(497/3,328, 14.9%) and couples with TTP >120 months (364/3,328, 10.9%), which could be regarded as the
population with a subfertile status at the time of the investigation (subfertile group ). After excluding 6,040
(35.0%) out of 17,275 women who were not willing to become pregnant, a total of 7,889 (45.7%) women
conceived or had been attempting to become pregnant in the last year (Figure 1B).

As presented in Table 1, couples in Group 2 were older than those in Group 1 (women: 26.4 ± 4.9 [mean
± SD] years in Group 2 vs. 25.6 ± 4.3 years in Group 1; men: 28.5 ± 5.2 years in Group 2 vs. 27.6 ±
4.8 years in Group 1). Group 2 had a higher proportion of currently overweight men (23.0 ± 2.2 kg/m2 in
Group 2 vs. 22.7 ± 2.2 kg/m2 in Group 1). Couples in Group 1 were more educated than those in Group 2,
and couples in Group 2 had higher annual income. More subfertile couples were exposed to toxic substances
(women: 3.8% in Group 2 vs. 1.4% in Group 1; men: 5.7% in Group 2 vs. 3.3% in Group 1). Furthermore,
male spouses were more likely to smoke (45.7% in Group 2 vs. 42.7% in Group 1) in the subfertile group.
Subfertile women tended to have longer duration of cohabitation (6.1 ± 4.8 years in Group 2 vs. 3.7 ± 3.7
years in Group 1), and 8.9% of women in the subfertile group had a menstrual cycle interval longer than
35 days (vs. 2.9% of women in the fertile group). The proportion of multiparous women and women with
a positive history of abnormal pregnancies was higher in the fertile group (33.1% in Group 1 vs. 29.0% in
Group 2 and 89.5% in Group 1 vs. 85.9% in Group 2, respectively).

Estimation of TTP

Figure 2A shows the estimated survival function of TTP up to 120 months, which corresponded to the
elapsed time from stopping contraception to confirmation of pregnancy or until the time of the investigation
in both populations of Groups 1 and 2. The mean ± SD for TTP in our study was 17.2 ± 22.7, with a
median duration of 9 months and 25–75th percentiles of 3–20 months. The estimated proportion of couples
who had conceived was 18.3% (n=1,447) at 3 months, 37.0% (n=2,919) at 6 months, 53.4% (n=4,216) at
12 months, 76.7% (n=6,047) at 24 months, and 85.6% (n=6,753) at 36 months (Table 2). Additionally, we
represented different age patterns in women with the same method (Figure 2B). A similar scenario was also
presented for the population in Group 1 (Figure 2C and Figure 2D). As can be drawn from the diagram,
related curves dropped more slowly, with visible [?]30-year differences in age among subgroups.

Furthermore, we estimated the proportions of TTP at 3, 6, 12, 24, and 36 months among different age
populations (Table 2). Women aged 20–24 years had the highest percentage of pregnancy at 3, 6, 12, and
24 months (23.9%, 42.5%, 58.5%, and 80.4%, respectively). Additionally, 55.8% (3,413/6,116) and 79.9%
(4,885/6,116) of women aged <35 years conceived within 1 year and 2 years, respectively, and the percentage
increased by only 8.4% (5,399/6116, 88.3%) in the third year. However, only 30.6% (186/607) and 50.6%
(307/607) of women aged [?]35 years conceived at 1 year and 2 years, respectively.

Associated factors for TTP

Cox regression calculations revealed factors that considerably impaired the probability of pregnancy (Table
3). In an adjusted model, older groups had significantly longer estimated TTP than the group aged 20–24
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years. Women with lower educational attainment tended to have longer TTPs than those with higher edu-
cational attainment (adjusted FOR=1.31, 95% CI: 1.04–1.64 for women with college and higher educational
level). Women without full-time work were more likely to become pregnant than employed women (adjusted
FOR=1.60, 95% CI: 1.48–1.73 for unemployed women). As shown in Table 1, couples with a higher an-
nual household income had impaired probability of conception than couples with a lower income (adjusted
FOR=0.75, 95% CI: 0.67–0.84 for households with an income of more than 20,000 RMB). With respect to
reproductive characteristics, couples who had a longer duration of cohabitation (FOR=1.06, 95% CI: 1.05–
1.07) or were multiparous (FOR=1.13, 95% CI: 1.02–1.25) had shorter TTP than those who had a shorter
duration of cohabitation or were uniparous. Other factors that could potentially reduce the probability of
pregnancy included toxic exposure in men, longer menstrual cycle interval, and history of abnormal preg-
nancy. All other factors evaluated in our study did not have a statistically significant influence on pregnancy
rates.

Discussion

Main Findings

In this cross-sectional study of sampled couples aged 20–49 years, we described the TTP distribution via
survival analysis. The mean +- SD for TTP in our study was 17.2 +- 22.7 months. Women aged 20–24 years
had the highest percentage of pregnancy at 3, 6, 12, and 24 months. Approximately 56% and 80% of women
aged <35 years conceived within 1 year and 2 years, respectively. Only about 30% and 50% of women older
than 35 years conceived at 1 year and 2 years, respectively. In addition to the consecutive distribution of
fecundity, we found several associated risk factors for TTP, including older age of couples, lower current
BMI of women, lower educational attainment of women, higher annual household income, toxic exposure in
men, shorter duration of cohabitation, longer menstrual cycle interval, history of abnormal pregnancy, and
nullipara. To the best of our knowledge, our study is one of the first to indicate the TTP distribution in a
representative Chinese population combined with cross-sectional and retrospective study designs.

Strengths and limitations

This study has several limitations that need to be noted. First, given the characteristics and temporal nature
of our cross-sectional design, it was impossible to make a causal inference between potential associated factors
and subfertility or infertility (presented as longer TTP in our study). Second, information on TTP and other
measures was self-reported, which might introduce recall bias. To resolve this problem, we designed a set of
questions to collect accurate data on duration among different populations, and logical errors were further
excluded from the final analysis. Third, we only enrolled couples who conceived or were attempting to
conceive at the time of the investigation instead of couples without intent to become pregnant, which might
not be representative of women at risk for pregnancy. However, not all couples who engaged in unprotected
sex without intention to conveive were whom truly desired to become pregnant, and the quality of information
on TTP in this population is probably poorer. Finally, our data were collected from 2010 to 2011, when only
couples who were both “only children” were encouraged to have their second child in China. Interpretation
of the results for such group under complicated political restrictions is challenging.

Nevertheless, our study has obvious strengths. First, the integration of both retrospective and cross-sectional
designs was applied. Thus, we not only analyzed TTP in pregnant women but also utilized current approaches
to examine TTP in women attempting to conceive. Second, the couples in our study were sampled from
the general population with adequate representation, making it possible to inquire the TTP in cases of
unsuccessful attempts and infertility. Third, dissimilar to other several population-based studies that used
traditional binary classification to estimate infertility with “yes” or “no,” our study acquired the total
TTP distribution in couples at risk for pregnancy, which provided a more sensitive indicator of fecundity
and its associated risk factors. Finally, this approach could facilitate comparisons across different types of
population-based and clinical studies, which might help improve the public health guidelines and clinical
recommendations.

Interpretation

5
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Results in context

Researchers have previously provided different estimations of TTP from various kinds of studies with retro-
spective, prospective, or cross-sectional designs.(5, 9-13) Several results for both pregnant and nonpregnant
women were obtained from these studies, which are comparable to the findings of our study. A population-
based survey across Denmark, Germany, Poland, Italy, and Spain investigated 6,630 women aged 25–44 years
and collected data on their time of unprotected intercourse either leading or not leading to pregnancy.(14)
Among these women, 23.4% did not conceive within 12 months, and the highest proportion occurred in
Poland (33.3%). Another cross-sectional study from South Africa collected data on TTP from the most
recent pregnancy of 1,121 women aged 18–49 years, including women who conceived and women still at-
tempting to conceive.(11) The percentage of women who were not pregnant after 3, 6, 12, and 24 months
was 67%, 50%, 32%, and 17%, respectively. The TTP observed in our study was comparable to that previ-
ously described by prior studies—that is, 81.7%, 63.0%, 46.6%, 23.3%, and 14.4% of couples still would not
have conceived at 3, 6, 12, 24, and 36 months, respectively.

Notably, 56% of women aged <35 years conceived within 1 year, and the percentage reached 80% within 2
years of initiating attempt. However, for women older than 35 years, the probability of natural conception
was as low as 30% and 50% at 1 year and 2 years, respectively. Infertility has been demonstrated to be
related to individual psychological burden, intimate partner violence, unsafe sexual behavior, social stigma
and isolation, mental or other health implications, and even financial difficulty.(15, 16) Couples are suggested
to seek medical help if they fail to conceive after 1 year of attempt. For women aged 35 years or older, the
suggested attempt duration is 6 months before they are encouraged to receive evaluation or treatment.(17)
From a public health perspective, it might be beneficial if they resort to intervention early. With the global
development of assisted reproductive technology (ART), it is easier to receive treatment nowadays, and some
institutes even routinely perform intra-cytoplasmic sperm injection for infertile couples.(18) As revealed in
our results, women aged <35 years still have a high probability of achieving natural pregnancy within 2
years.

Under the circumstances of rapid societal development, pressures that couples commonly confront are un-
precedented and could also affect their fecundity.(19) Additionally, the diagnosis of infertility imposes con-
siderable spiritual burden. However, stress and anxiety concerning infertility are often overlooked and little
time is left for couples to adjust.(20) Although ART has been hugely beneficial in treating infertility, ART
might not be the only solution for young couples who cannot conceive within 1 year. Perhaps more attention
and patience should be paid to couples’ mental health, and more of an effort could be made to help couples
achieve natural pregnancy through addressing mental health issues first.

Compared with the analysis of risk factors associated with constructed measures of infertility, the analysis of
TTP could explore related factors with better time sequences. Therefore, we also found related risk factors
for impaired fecundity by using a Cox regression model. Consistent with the results of previous studies in the
literature, age had a significant effect on couples’ TTP in our study. Furthermore, in our study, socioeconomic
status such as educational level and household income was related to TTP: TTP was shorter in couples with
higher educational attainment, which was mainly attributable to their healthier lifestyle(21) and successful
use of preventive and curative care.(22) Results in our population revealed that high-income couples had
longer TTPs compared with the low-income group. It was well established that high fertility was associated
with poverty(23) and could be explained by the fact that high-income couples in China tend to postpone the
timing of pregnancy and can experience induced abortion, which might increase their possibilities of suffering
from infertility.(3) In our study, exposure to radioactive and toxic substances increased related TTP in men,
which has been confirmed in lots of related literature of both human and animal species.(24, 25) Therefore,
a safe work environment was said to be a key factor for normal male fertility.(26)

Clinical and research implications

Human reproduction is a complex sequence of physiological procedures starting with gamete development,
fertilization, implantation, and embryonic development until birth.(12) Currently, with the relaxation of
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population policies as well as changes in parenting attitudes and lifestyles among young couples, the trend
toward “backward” childbearing age is gaining attention. In addition, increased changes in environmental
exposures, chromosome abnormalities, lifestyles, and unexplained factors have exacerbated infertility.(27-
29) Prevalence of infertility using constructed methods have been extensively studied.(30, 31) Within the
same study design and database, we previously utilized a dichotomized method to estimate prevalence of
infertility in different populations: the rate was 15.5% in women at risk for pregnancy while 25% in women
actively attempting to conceive.(3) Rather than constructed measures of infertility as a parametric indicator,
TTP can present the cumulative probability of pregnancy during a certain time period. These cumulative
pregnancy prospects will help researchers grasp the comprehensive distribution of human fecundity and
decide the appropriate timing for fertility treatment.

TTP can be obtained from various epidemiological designs. The most common method is to ask pregnant
women to retrospectively recall their time to conception, which is easy to access with lower costs and has been
described well.(9, 13, 32, 33) However, this design may introduce recall bias and neglect infertile couples who
did not become pregnant.(34) In contrast, a prospective design has been recognized as the “gold standard” to
estimate TTP, as it can recruit eligible couples before their attempts and follow up their exact duration with
regular laboratory tests.(5, 10, 12, 35) However, this may be less cost-effective for a national population level
and less representative when only focusing on pregnancy planners.(36) The current-duration approach has
become popular in recent years as it can obtain TTP from couples who are actively attempting to conceive
via a cross-sectional study with less recall bias and better representation from the general population.(1, 13,
32) This study design also has its weakness: 1. This method excludes couples with successful pregnancy
within the investigated time, causing low fecundity in the certain sampled population. 2. The TTP in
these studies only include couples with the current intention to conceive, who may differ in their pregnancy
intention and recognition of fertility status compared with all couples at risk for pregnancy.(11) For our
investigation process, we asked women whether they were pregnant within the last 12 months and recorded
their TTP for the positive answer. For women who did not conceive within the last 12 months, a simple
question was asked to determine whether they were currently attempting to conceive and, if so, for how long
they had attempted. Based on this cross-sectional design, our study investigated both women who conceived
within the past 12 months and women who did not but had been actively attempting to conceive at the
time of the interview. Consequently, we collected data on their time until diagnosis of pregnancy with either
a retrospective design (among pregnant women) or the current-duration approach (among women who did
not become pregnant but were attempting to conceive). This method could, to some extent, overcome the
limitations of previous retrospective designs and simple current-duration approaches with minimal selection
bias and enlargement of the represented population.

Conclusion

Our study provides a comprehensive estimation of the TTP among Chinese couples of reproductive age.
Over half of women aged <35 years would conceive within 1 year, the proportion of which increased to 80%
at 2 years. Conversely, the probability of natural conception among women older than 35 years was only half
that within 2 years. Along with the TTP distribution in Chinese couples, this study also detected related
risk factors for fecundity such as age, toxic exposure, and socioeconomic status. Although the diagnosis
and treatment of subfertility or infertility are becoming more accurate and less invasive, there remains a
need to explore the overall fecundity of couples in order to guide clinicians toward the appropriate timing
of treatment. Hence, the results of our study provide important information for policy makers to improve
sexual health education for couples of reproductive age.
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Characteristics Women Women Men Men

Number of participants 5,422 (100.0) 2,467 (100.0) 5,422 (100.0) 2,467 (100.0)
Region
Anhui 1,317 (24.3) 450 (18.2) – –
Beijing 261 (4.8) 170 (6.9) – –
Fujian 853 (15.7) 130 (5.3) – –
Hebei 1,638 (30.2) 897 (36.4) – –
Heilongjiang 405 (7.5) 137 (5.6) – –
Nei Mongo 397 (7.3) 168 (6.8) – –
Zhejiang 551 (10.2) 515 (20.9) – –
P value <.01 <.01 – –
Agec, years
20–24 2,297 (49.5) 856 (41.2) 1,150 (30.2) 440 (26.0)
25–29 1,617 (34.8) 704 (33.9) 1,570 (41.3) 616 (36.4)
30–34 463 (10.0) 179 (8.6) 632 (16.6) 226 (13.4)
35–39 234 (5.0) 315 (15.2) 370 (9.7) 347 (20.5)?¿?
40 33 (0.7) 24 (1.2) 83 (2.2) 62 (3.7)
Mean (SD) 25.6 (4.3) 26.4 (4.9) 27.6 (4.8) 28.5 (5.2)
P value <.01 <.01 <.01 <.01
Ethnicity
Han ethnic group 5,259 (97.4) 2,379 (97.3) 5,244 (98.0) 2,390 (98.3)
Minoritiesd 139 (2.6) 65 (2.7) 110 (2.1) 41 (1.7)
P value NS NS NS NS
Current BMI, kg/m2

<18.50 271 (5.0) 166 (6.8) 96 (1.8) 49 (2.0)
18.50–23.99 3,781 (70.3) 1,738 (71.0) 3,873 (72.4) 1,645 (68.0)
24.00–27.99 1,187 (22.1) 481 (19.7) 1,270 (23.7) 676 (28.0)?¿?
28.00 136 (2.5) 63 (2.6) 112 (2.1) 48 (2.0)
Mean (SD) 22.4 (2.5) 22.1 (2.6) 22.7 (2.2) 23.0 (2.2)
P value <.01 <.01 <.01 <.01
Education
Primary school and below 312 (5.8) 188 (7.6) 228 (4.3) 155 (6.4)
Middle school 3,307 (61.1) 1,527 (62.0) 3,255 (60.7) 1,519 (62.3)
High school 947 (17.5) 396 (16.1) 968 (18.1) 389 (15.9)
College and beyond 844 (15.6) 352 (14.3) 908 (16.9) 377 (15.5)
P value <.01 <.01 <.01 <.01
Occupation
Clerk 346 (6.4) 157 (6.4) 382 (7.1) 183 (7.5)
Professional worker 258 (4.8) 198 (8.1) 720 (13.4) 312 (12.8)
Service worker 553 (10.2) 438 (17.8) 1,063 (19.7) 407 (16.6)
Agricultural and related worker 1,491 (27.6) 688 (28.0) 1,591 (29.6) 750 (30.6)
Factory worker 111 (2.1) 92 (3.7) 743 (13.8) 308 (12.6)
Unemployed 2,408 (44.5) 599 (24.4) 46 (0.9) 33 (1.4)
Others or not stated 243 (4.5) 285 (11.6) 839 (15.6) 455 (18.6)
P value <.01 <.01 <.01 <.01
Annual household income, yuan
<10,000 3,214 (60.0) 1,298 (53.2) – –
10,000–19,999 1,288 (24.1) 602 (24.7) – –
>20,000 853 (15.9) 538 (22.1) – –
P value <.01 <.01 – –
Toxic exposuree
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Characteristics Women Women Men Men

Yes 73 (1.4) 90 (3.8) 163 (3.3) 131 (5.7)
No 5,176 (98.61) 2,291 (96.2) 4,860 (96.8) 2,169 (94.3)
P value <.01 <.01 <.01 <.01
Smoking
Yes 18 (0.3) 13 (0.5) 2,302 (42.7) 1,125 (45.7)
Nof 5,399 (99.7) 2,449 (99.5) 3,093 (57.3) 1,336 (54.3)
P value NS NS .01 .01
Drinking
Yes 88 (1.6) 40 (1.6) 2,492 (46.1) 1,138 (46.3)
Nog 5,324 (98.4) 2,417 (98.4) 2,914 (53.9) 1,320 (53.7)
P value NS NS NS NS
Physical exercise
Occasionally 4,551 (84.7) 1,992 (82.0) – –
2–3 times a month 632 (11.8) 344 (14.2) – –
At least once a week 193 (3.6) 94 (3.9) – –
P value <.01 <.01 – –
Duration of cohabitation, yearsh Duration of cohabitation, yearsh Duration of cohabitation, yearsh Duration of cohabitation, yearsh Duration of cohabitation, yearsh Duration of cohabitation, yearsh

Mean (SD) 3.7 (3.7) 6.1 (4.8) – –
Menstrual cycle interval (day)i Menstrual cycle interval (day)i Menstrual cycle interval (day)i Menstrual cycle interval (day)i Menstrual cycle interval (day)i Menstrual cycle interval (day)i?¿?
23 375 (7.0) 213 (8.9) – –
24–35 4,798 (89.7) 1,953 (81.4) – –
>35 155 (2.9) 215 (8.9) – –
Others or not stated 23 (0.4) 19 (0.8)
P value <.01 <.01 – –
History of abnormal pregnancy History of abnormal pregnancy History of abnormal pregnancy History of abnormal pregnancy History of abnormal pregnancy History of abnormal pregnancy
No 4,851 (89.5) 2,120 (85.9) – –
Yes 571 (10.5) 347 (14.1) – –
P value <.01 <.01 – –
Parity
Nullipara 3,629 (66.9) 1,751 (71.0) – –
Multipara 1,793 (33.1) 716 (29.0) – –
P value <.01 <.01 – –

BMI , body mass index; NS , not significant

a Group 1 comprises women who had spontaneous pregnancy in the last year.

b Group 2 comprises women who did not have spontaneous pregnancy in the last year but were willing to
become pregnant.

c Represents participants’ age when they started attempting to conceive.

d Minorities included the Mongol nationality, Hui nationality, and Zang nationality.

e Restricted to radioactive and toxic substances.

f Included those who never smoked and used to smoke.

g Included those who never drank and used to drink.

h Represents the duration of cohabitation when couples started attempting to conceive.

iIncluded a history of stillbirth, induced labor, spontaneous abortion, and ectopic pregnancy.
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Table 2 Proportion of TTP at 3, 6, 12, 24, and 36 months among different agea groups

Fertility
rate

Overall
pop-
ula-
tion

Overall
pop-
ula-
tion

Overall
pop-
ula-
tion

Overall
pop-
ula-
tion

Overall
pop-
ula-
tion

Overall
pop-
ula-
tion

Group

1b

Group

1b

Group

1b

Group

1b

Group

1b

Group

1b

All 20–24
(%)

25–29
(%)

30–34
(%)

35–39
(%)

[?]40
(%)

All 20–24
(%)

25–29
(%)

30–34
(%)

35–39
(%)

[?]40
(%)

Total 7,889 3,153 2,321 642 549 58 5,422 2,297 1,617 463 234 33
3
months

1,447
(18.3)

752
(23.9)

365
(15.7)

96
(15.0)

44
(8.0)

9
(15.8)

1,447
(26.7)

752
(32.7)

365
(22.6)

96
(20.7)

44
(18.8)

9
(27.3)

6
months

2,919
(37.0)

1,341
(42.5)

817
(35.2)

226
(35.2)

107
(19.5)

15
(25.9)

2,919
(53.8)

1,341
(58.4)

817
(50.5)

226
(48.8)

107
(45.7)

15
(45.5)

12
months

4,216
(53.4)

1,843
(58.5)

1,217
(52.4)

353
(55.0)

161
(29.3)

25
(43.9)

4,216
(77.8)

1,843
(80.2)

1,217
(75.3)

353
(76.2)

161
(68.8)

25
(75.8)

24
months

6,047
(76.7)

2,535
(80.4)

1,838
(79.2)

512
(79.8)

267
(48.6)

40
(70.2)

5,058
(93.3)

2,155
(93.8)

1,506
(93.1)

440
(95.0)

200
(85.5)

31
(93.9)

36
months

6,753
(85.6)

2,756
(87.4)

2,071
(89.2)

572
(89.1)

341
(62.1)

45
(79.0)

5,260
(97.0)

2,220
(96.7)

1,579
(97.7)

455
(98.3)

220
(94.0)

32
(97.0)

a Represents women’s age when they started attempting to conceive.

b Group 1 comprises women who had spontaneous pregnancy in the last year.

Table 3 Association of various factors for the probability of pregnancy

Mean TTP Unadjusted model Unadjusted model Adjusted modela Adjusted modela

Characteristics FOR 95% CI FOR 95% CI
Age, years (women) (%)b Age, years (women) (%)b Age, years (women) (%)b Age, years (women) (%)b Age, years (women) (%)b Age, years (women) (%)b Age, years (women) (%)b

20–24 15.5 ref ref ref ref
25–29 14.6 0.89 0.84–0.95 0.82 0.74–0.92
30–34 16.7 0.92 0.83–1.02 0.85 0.71–1.01
35–39 35.5 0.39 0.34–0.45 0.44 0.36–0.55?¿?
40 18.0 0.67 0.48–0.95 0.40 0.24–0.69
P value <.001 <.001 <.001 <.001
Education (women) (%) Education (women) (%) Education (women) (%) Education (women) (%) Education (women) (%) Education (women) (%) Education (women) (%)
Primary school and below 24.3 ref ref ref ref
Middle school 17.5 1.25 1.12–1.41 1.02 0.87–1.20
High school 15.8 1.29 1.13–1.47 1.12 0.92–1.36
College and beyond 14.8 1.25 1.10–1.43 1.31 1.04–1.64
P value .001 .001 .036 .036
Employment (women) (%) Employment (women) (%) Employment (women) (%) Employment (women) (%) Employment (women) (%) Employment (women) (%) Employment (women) (%)
Employmentc 19.0 ref ref ref ref
Unemployment 14.2 1.57 1.48–1.65 1.60 1.48–1.73
P value <.001 <.001 <.001 <.001
Annual household income, yuan (%) Annual household income, yuan (%) Annual household income, yuan (%) Annual household income, yuan (%) Annual household income, yuan (%) Annual household income, yuan (%) Annual household income, yuan (%)
<10,000 16.7 ref ref ref ref
10,000–19,999 16.9 0.95 0.89–1.01 0.97 0.89–1.06
>20,000 19.4 0.79 0.73–0.85 0.75 0.67–0.84
P value <.001 <.001 <.001 <.001
Age, years (men) (%)b Age, years (men) (%)b Age, years (men) (%)b Age, years (men) (%)b Age, years (men) (%)b Age, years (men) (%)b Age, years (men) (%)b
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Mean TTP Unadjusted model Unadjusted model Adjusted modela Adjusted modela

20–24 15.3 ref ref ref ref
25–29 14.5 0.95 0.88–1.03 0.93 0.84–1.04
30–34 14.9 1.00 0.91–1.10 0.85 0.73–0.99
35–39 32.0 0.50 0.44–0.56 0.55 0.46–0.66?¿?
40 19.4 0.67 0.53–0.83 0.76 0.54–1.07
P value <.001 <.001 <.001 <.001
Education (men) (%) Education (men) (%) Education (men) (%) Education (men) (%) Education (men) (%) Education (men) (%) Education (men) (%)
Primary school and below 24.0 ref ref ref ref
Middle school 17.5 1.31 1.15–1.50 1.05 0.87–1.27
High school 15.7 1.42 1.23–1.64 1.24 1.01–1.53
College and beyond 15.3 1.31 1.13–1.52 1.15 0.90–1.46
P value <.001 <.001 .034 .034
Toxic exposure (men)d Toxic exposure (men)d Toxic exposure (men)d Toxic exposure (men)d Toxic exposure (men)d Toxic exposure (men)d Toxic exposure (men)d

No 17.1 ref ref ref ref
Yes 20.9 0.73 0.62–0.85 0.67 0.54–0.84
P value <.001 <.001 <.001 <.001
Duration of cohabitation, yearse Duration of cohabitation, yearse 1.00 0.99–1.00 1.06 1.05–1.07
Menstrual cycle interval (day) Menstrual cycle interval (day) Menstrual cycle interval (day) Menstrual cycle interval (day) Menstrual cycle interval (day) Menstrual cycle interval (day) Menstrual cycle interval (day)?¿?
23 16.0 0.81 0.73–0.90 0.88 0.75–1.03
24–35 18.0 ref ref ref ref
>35 32.1 0.42 0.36–0.50 0.49 0.40–0.61
P value <.001 <.001 <.001 <.001
History of abnormal pregnancy History of abnormal pregnancy History of abnormal pregnancy History of abnormal pregnancy History of abnormal pregnancy History of abnormal pregnancy History of abnormal pregnancy
No 16.8 ref ref ref ref
Yes 20.7 0.77 0.71–0.84 0.83 0.74–0.94
P value <.001 <.001 .003 .003
Parity Parity Parity Parity Parity Parity Parity
Nullipara 17.7 ref ref ref ref
Multipara 16.1 1.08 1.02–1.14 1.13 1.02–1.25
P value .010 .010 .022 .022

a Adjustments included age, ethnicity, educational level, employment status, history of toxic exposure,
smoking and drinking status of couples, frequency of physical exercise in women, annual household income
of the family, duration of cohabitation (years), menstrual cycle interval, history of abnormal pregnancy, and
parity.

b Represents participants’ age when they started attempting to conceive.

c Included clerk, professional worker, service worker, agricultural and related worker, and factory worker.

d Restricted to radioactive and toxic substances.

e Represents the duration of cohabitation when couples started attempting to conceive.

Figure legends

Figure 1. Flow charts of data according to eligibility for inclusion in the analysis (A) and
process of collecting TTP from different participants (B).

Figure 2.Estimated survival function curve for TTP, corresponding to the elapsed time from
stopping contraception to confirmation of pregnancy or end of pregnancy attempt in the overall
population (A) and in Group 1 (C), and sorted by age of women (B) in the overall population
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and in Group 1 (D). Group 1 comprises women who had spontaneous pregnancy in the last
year. Solid lines represent the curves for the estimated TTP censored at 120 months; dashed
lines represent the 95% CIs around those curves.

Figure S1. Flow chart of multistage stratified cluster sampling strategy during participant
selection.

In primary sampling units, the districts were categorized into two strata, representing high and low
prevalence of infertility according to the prevalence in each district reported in 1988. Subsequently, two
provinces/municipalities were randomly selected from each stratum. In secondary sampling units, townships
in every province/municipality were ranked according to the local per capita gross domestic product and
the number of women of childbearing age and were divided into nine strata. Subsequently, three town-
ships were randomly selected from the highest, moderate, and lowest strata, respectively. In third sampling
units, participants aged 20–49 years were identified in the selected townships; among these townships, every
village/street was investigated as a unit.
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Hosted file
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