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Abstract 

Family planning programmes have made important contributions to global development, but 

few studies have examined the impact of increasing access to fertility management methods 

in low-fertility settings. This paper uses data from a randomised controlled trial involving 657 

heterosexual married women in Singapore, one of the world’s lowest fertility countries. Half 

of participants were randomly selected to receive ovulation tests. 97.7% of participants 

completed online diaries recording dates of sexual activity, menstrual cycles and ovulation 

test results over the next 14 weeks. Around 41% reported at least one test result, with lower 

usage among participants who were pregnant or on birth control. Random-effects panel 

regression model results suggest that participants who used the tests responded to the 

provided information by strategically timing intercourse in accordance with their fertility 

ideals. When wives’ and husbands’ fertility ideals were not aligned, timing of intercourse 

facilitated wives’ ideals, suggesting that the asymmetric distribution of information favours 

women’s fertility preferences. The evidence suggests that increasing access to fertility 

management methods may be worth further exploration as a relatively low-cost addition to 

the current policy toolkit to reduce average waiting times to desired pregnancies, thereby 

reducing potential risks of involuntary childlessness and underachievement of childbearing 

intentions. 
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1. Introduction 

Access to family planning has been an important part of advancements in global 

development. In developing countries, contraceptive practice has risen from less than 10% to 

over 60% over the past five decades (Alkema et al., 2013; Cleland et al., 2006), and has been 

credited with reducing maternal and childhood deaths, improving women's and children’s 

education and health outcomes, and increasing economic growth and long-term environmental 

sustainability (Canning & Schultz, 2012; Cleland et al., 2006; Miller, 2010). Yet even though 

the phenomenon of declining fertility has long been one of the key themes of demographic 

research, few studies have empirically investigated the impact of increasing public access to 

fertility management methods in low-fertility populations, particularly in countries with 

“lowest-low” fertility rates of 1.3 or below (Kohler, Billari & Ortega, 2002). This paper seeks 

to address this gap in the literature. Theoretically, home-based forms of fertility management 

such as ovulation monitoring may shorten average waiting times to desired pregnancies by 

allowing couples to target sexual activity within the fertile window, thereby reducing potential 

risks of involuntary childlessness and underachievement of childbearing intentions. In 

addition, unlike contraceptives, information from ovulation monitoring can be used 

strategically either to maximise or minimise chances of pregnancy within a menstrual cycle, 

depending on whether the couple has achieved their childbearing ideals. 

The paper presents evidence from a randomised controlled trial involving 657 

heterosexual married women in Singapore, one of the lowest fertility countries in the world. 

Due to high levels of stress and long working hours, both men and women of childbearing 

ages report relatively low levels of sexual activity (Goh et al., 2004; Tan, 2021), making the 

Asian city state an ideal setting due to the higher potential benefits from access to information 

from ovulation monitoring. Participants randomly assigned to the treatment group received a 

set of 20 non-branded home ovulation test sticks along with standard use instructions. To 
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simulate the impact of public programmes, participants were free to choose whether they 

wanted to use the tests. Importantly, since only women were interviewed, husbands may not 

be informed about their wives’ access to information to ovulation monitoring. Both treatment 

and control groups were asked to record dates of marital sexual activity using a biweekly 

online diary over the next 14 weeks. In addition, participants in the treatment group were also 

asked to record all dates and results of any used tests.  

We test the hypotheses that participants respond to increased access to information 

from ovulation monitoring by strategically timing marital sexual activity in order to maximise 

the likelihood of realizing their fertility ideals. Specifically, we hypothesize that couples with 

aligned preferences respond to the information by targeting or avoiding intercourse on days 

of positive ovulation test results, depending on whether their fertility ideals have already been 

achieved. In addition, with more accurate information about timing of the fertile window, we 

hypothesize that couples also adjust probabilities of sexual activity on non-testing days, i.e. 

throughout the cycle. Third, we hypothesize that women who perceive that their husbands’ 

fertility ideals are not aligned with theirs, i.e. only one spouse’s fertility ideal exceeds the 

current number of children, strategically use the information to maximise the likelihood of 

realizing their own ideals. The hypotheses are described in greater detail in the next section.  

The paper contributes to a large body of literature examining the effectiveness of pro-

natalist policies in raising below-replacement fertility in developed countries, ranging from 

tax and other financial incentives (Cohen, Dehejia & Romanov, 2013; Laroque & Salanié, 

2014; Milligan, 2005), maternity and parental leave benefits (Duvander, Lappegård & 

Andersson 2010; Lalive & Zweimüller 2009) and childcare availability (Baizan, Arpino & 

Delclòs, 2016; Del Boca, 2002; Rindfuss et al., 2007; Wood & Neels, 2019). While the 

majority of studies find significant positive effects, fertility rates in Singapore and other 

“lowest-low” fertility countries in East Asia have continued to slide to new lows despite 
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comprehensive policy packages which have been gradually enhanced over time. This paper 

highlights the biodemographic role of coital frequency and the potential impact of increasing 

public access to home-based forms of fertility management such as ovulation monitoring as a 

low-cost intervention for influencing fertility-related outcomes at the population level.  

The paper also contributes to a growing literature on effects of asymmetric 

information and spousal communication on key household decisions such as savings, food 

consumption and intra-household transfers (Ambler, 2015; Ashraf, 2009; Schmeer, 2005) and 

specifically with regard to information related to family planning. Previous research 

demonstrates that asymmetric information can influence contraceptive use by allowing 

women to conceal information from their spouses. Specifically, in less gender-egalitarian 

settings where spousal influence tends to be disproportionately exercised by men, asymmetric 

information allows women to skirt around husbands’ disapproval (Biddlecom & Fapohunda, 

1998; Ezeh, 1993). Consistent with the above study, a Zambian field experiment shows that 

women are significantly more likely to redeem vouchers for birth control when they are 

provided separately, compared to when they are provided in the presence of their husbands 

(Ashraf, Field & Lee, 2014). This study provides evidence on whether an informational 

advantage created by unequal access to information from ovulation monitoring favours 

women’s fertility preferences. 

 

2. Hypotheses 

 This section describes the research hypotheses in greater detail, beginning with the 

case when the couple’s fertility preferences are aligned, and then the second case when there 

is a perceived non-alignment. 
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2.1 Strategic timing of sex when preferences are perceived to be aligned 

In the absence of long-lasting contraception, information from ovulation monitoring 

allow women to precisely and prospectively identify their most fertile days, as tests can 

detect hormonal changes up to 48 hours prior to ovulation. Because the tests can be taken 

with a urine sample in the privacy of the bathroom at home, this information is 

asymmetrically distributed to women, who may then decide whether or not to share the 

information with their spouses. Moreover, and importantly, the existence of the information 

may also be unknown to other household members. As long as wives initiate marital 

intercourse or are able to refuse intercourse initiated by their husbands at least part of the 

time, they may unilaterally adjust the timing of sex to strategically influence fertility 

outcomes without their husbands’ knowledge. 

In the simpler case where both spouses’ preferences are perceived as aligned, i.e. 

neither or both spouses’ fertility ideals exceed the current number of children, the value of 

concealing information is lower. In either of these cases, information from the test results can 

be used to maximise the likelihood of achieving these preferences: if the couple has not yet 

achieved their ideal fertility goals, they may choose to increase sexual activity on days when 

the test is positive, and rest on days when the test is negative; and if the couple has already 

achieved their fertility goals, they may choose to do the opposite: avoid having sex on days 

when the test is positive, and increase sexual activity on “safe” days when the test is negative. 

This strategic behaviour is more likely to be observed among couples who are not sterilised or 

using long-lasting forms of contraception. The same logic generally applies to sexual activity 

on the day after a positive test result, as ovulation can occur up to 48 hours of ovulation 

afterwards. However, if marital coital frequency is low, the effect on the subsequent day is 

likely to be weaker. 
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A viable alternative to strategically timing sexual activity to influence chances of 

conception is to adjust coital frequency throughout the cycle, including on non-testing days. 

Among non-sterile couples, the probability of conception during a viable cycle has been 

estimated to be approximately 0.37 under daily intercourse, 0.33 under intercourse every other 

day and 0.15 under intercourse once a week (Wilcox, Weinberg & Baird, 1995). 

Consequently, couples whose fertility ideals have not yet been achieved have an underlying 

incentive to have intercourse more regularly in order to reduce the waiting time to pregnancy, 

whereas couples whose ideals are already achieved face a disincentive to do so. When 

information from ovulation monitoring is available, the value of adjusting frequency of 

intercourse is reduced, because more accurate information about timing of the fertile window 

is available. Hence, the effects on timing of marital sexual activity may not be restricted to 

testing days only, but may affect the overall volume of sexual activity throughout the cycle.  

 

2.2 Value of asymmetric information when preferences are not aligned 

In the more complex case where both spouses’ preferences for family size are 

perceived as non-aligned, the implications for behaviour are slightly more complicated. 

Previous research on informational asymmetry and fertility have focused on decision making 

in a low-income and low gender-egalitarian context, where wives’ fertility preferences are 

typically lower than those of their husbands (Ashraf, Field & Lee, 2014; Biddlecom & 

Fapohunda, 1998). In developed countries where public access to birth control without 

spousal approval tends to be higher, women may be better placed to influence fertility 

decision making. Nevertheless, although reproductive decision making tends to be more 

gender egalitarian (Bauer & Kneip, 2013; Testa, Cavalli & Rosina, 2011), the burden of 

raising children still falls disproportionately on women, so that their fertility intentions may 

be tied to husband’s willingness to help with childcare (Cheng & Hsu, 2020; Doepke & 
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Kindermann, 2019). Hence, even with an informational advantage, the ability of women to 

dominate fertility outcomes is still curtailed by practical considerations, which remain 

dependent on resource sharing and gendered division of housework. 

If the non-alignment is due to the wife’s fertility ideals being currently met while the 

husband would ideally like to have more children, there is clear benefit to the wife in 

exploiting asymmetric information to adjust timing of sexual activity to reduce chances of 

pregnancy if the couple is non-sterile. If the non-alignment is instead due to the wife 

preferring to have more children while the husband’s fertility ideals are already achieved, she 

potentially benefits from using her informational advantage to increase the likelihood of 

pregnancy, but the benefit of doing so may be limited by concerns over receiving adequate 

spousal emotional, financial or day-to-day support for a less wanted child.  

 

2.3 Summary  

In light of the above framework, the paper tests the following hypotheses: 

Hypothesis 1: Probability of sexual activity is higher on days of positive test results 

and lower on days of negative test results among couples whose fertility ideals are perceived 

to be aligned and not yet achieved, while the reverse is true for couples whose fertility ideals 

are perceived to be aligned and already achieved. 

Hypothesis 2: Access to information from ovulation monitoring reduces probability 

of sexual activity on all other days among couples whose fertility ideals are perceived to be 

aligned and not yet achieved, while the reverse is true for couples whose fertility ideals are 

perceived to be aligned and already achieved. 

Hypothesis 3: Among couples whose fertility ideals are perceived to be non-aligned, 

strategic behaviour favours wives’ fertility ideals.  
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3. Background 

3.1 Ovulation monitoring  

Access to reliable forms of ovulation monitoring can allow non-sterile women to 

accurately identify their fertile windows, defined as the six-day period ending on the day of 

ovulation, during which the probability of pregnancy after unprotected sex climbs from 0.10 

five days prior to ovulation, to 0.33 after intercourse on the day of ovulation (Wilcox, 

Weinberg & Baird, 1995). In developed countries, home-based fertility awareness-based 

methods such as the calendar method, which identifies days of the cycle based on dates of 

menstruation, and the symptothermal method, which tracks basal temperature and presence of 

cervical discharge, have become increasingly popular, facilitated by the rise of mobile apps 

such as Period Tracker and Period Calendar which have been downloaded over 10 million 

times on Android devices alone (Righarts et al., 2017). Compared to these other methods, 

rapid one-step urinary luteinizing hormone tests tend to be highly accurate (97%, compared to 

around 22% based on basal temperature alone and 48-76% based on presence of cervical 

discharge alone), are non-invasive and may be relatively convenient (Su et al., 2017).  

Currently, very few studies have explored whether use of urine-based ovulation tests 

significantly reduces time to conception, leading reviews to conclude that there is currently 

insufficient evidence (Manders et al., 2015; Yeh et al., 2019). On the other hand, evidence 

from other fertility awareness-based methods such as the symptothermal method is promising 

(Frank-Herrmann et al., 2007; Frank-Herrmann et al., 2017; Sinai & Arevalo, 2006), 

suggesting that the impact of information interventions may be substantial because of 

widespread knowledge imperfections regarding conception, fertility and ovulation among 

both men and women in developed countries. One study found that only 32% of Australian 

women aged 18-45 who desired more children could correctly identify the middle week of the 

menstrual cycle as the most fertile period, and that only 12.7% of women seeking assisted 
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reproductive technology services could identify their fertile window, even though 68.2% had 

attempted to time intercourse (Hammarberg et al., 2013). In addition, in the absence of 

external information, the fertile window can be hard to pin down even for women with high 

knowledgeability due to the variability of the length of the menstrual cycle and day of 

ovulation. For most women, the length of the cycle ranges from 23 to 35 days, with day 15 as 

the most common day of ovulation (Soumpasis, Grace & Johnson, 2020). As a result, only 

30% of women have fertile windows which lie entirely between days 10 and 17 of the cycle 

(Wilcox, Dunson & Baird, 2000), making it more difficult to precisely time intercourse in 

accordance with their childbearing goals.  

Access to ovulation monitoring can also enhance women’s informational advantage. 

In the absence of informational interventions, both men and women have more knowledge 

about and more control over their own bodies and may be able to influence reproductive 

outcomes by taking actions including undergoing sterilization without informing the other 

party. In general, women may enjoy a greater informational advantage due to the cyclical 

nature of female fertility and a wider range of birth control techniques, including those which 

cannot be readily observed by sexual partners. Individuals go to considerable lengths to 

preserve uneven distributions of information, especially if the existence of the information is 

unknown to other household members (Ashraf, 2009; Castilla, 2019). Because information 

from ovulation monitoring is asymmetrically distributed to women, who may decide whether 

or not to share the information with their spouses, the intervention allows them to avoid 

bargaining and retain fuller control over decision making by hoarding information. 

 

3.2 Low fertility and coital frequency in Singapore 

Despite a comprehensive package of pro-natalist incentives introduced in 2001, 

including cash gifts and tax incentives, paid maternity and parental leave, childcare subsidies 
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and efforts to encourage employers to implement flexible work arrangements (Wong & Yeoh, 

2012), the total fertility rate in Singapore has continued to deteriorate from 1.41 in 2001 to an 

all-time low of 1.10 in 2020 (Department of Statistics, 2021). Fertility decline is driven on the 

one hand by a high prevalence of involuntary non-marriage, and on the other hand by rising 

ages at marriage and childbearing, producing lower marital fertility (Frejka, Jones & Sardon, 

2010; Jones, 2007). While the mean age of childbearing has increased across OECD countries 

by approximately one year per decade on average since the 1970s (Sobotka, 2017), Singapore 

stands out in that declines in fertility rates among women in their 20s have been met with 

almost no recuperation among women in their 30s (Frejka, Jones & Sardon, 2010).  

The demography literature has identified a myriad of social, economic and cultural 

factors underlying low fertility in Asian societies, including increases in individuals’ ability to 

pursue personal autonomy and self-identity, leading to changing attitudes towards marriage 

and family (McDonald, 2006; Sobotka, 2017), unequal gender distributions of household 

responsibilities coupled with rising female education and career aspirations (McDonald, 

2006), falling rates of co-residence with parents and in-laws which has reduced access to a 

traditional source of free and reliable childcare (Raymo et al., 2015), and high parental 

expenditures on children’s education (Anderson & Kohler, 2013; Tan, Morgan & Zagheni, 

2016). 

Another relatively overlooked factor is the potential biodemographic role of coital 

frequency, which is unusually low in Singapore. A survey of 317,000 adults from 41 countries 

conducted by the condom company Durex ranks Singapore second last with a frequency of 73 

per annum, above only Japan and well below the global average of 103 (Durex, 2005). One 

paper estimated that married couples in Singapore have intercourse less than once a week on 

average, compared to around six to seven times per month among married and cohabitating 

couples in the U.S. (Carlson et al., 2016; Tan, 2021). At relatively low levels of sexual 
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activity, which are likely caused by stress and fatigue rather than lack of desire (Goh et al., 

2004; Tan, 2021), average waiting times to conception tend to be longer (Bongaarts, 1983; 

Wilcox, Weinberg & Baird, 1995), heightening the risk of underachieving childbearing ideals. 

Consistent with this, a local unpublished survey finds that around 40% of couples who were 

actively trying to conceive faced difficulties, and that respondents cited low interest in sex due 

to stress and long working hours as a key obstacle to getting pregnant (Teng, 2019).  

 

4. Empirical approach  

4.1 Data  

A total of 660 female participants were recruited for the study using random street 

intercept at the five main geographical regions of Singapore (Central, East, North, Northeast 

and West) between April and July 2018. Potential participants were approached directly on 

the street and screened for the following inclusion criteria: currently married; aged 25-34 in 

2018; either Singaporean or married to a Singaporean; and able to speak, read and write in 

English. Of the 3,038 potential female participants who were approached, 660 (21.7%) met 

the inclusion criteria and were recruited, 558 (18.4%) did not meet the inclusion criteria, and 

1,820 (59.9%) declined to participate (1,143 declined prior to introduction and 677 declined 

after the interviewer introduced themselves). Data collected from three participants were 

discarded due to failure to meet the age inclusion criterion.  

Participants were randomly assigned to treatment and control groups (n = 330 and 330 

respectively), where each participant number was tagged to a random number and sorted into 

either group using Microsoft Excel prior to recruitment. After discarding data from the 

participants who did not meet the age inclusion criterion, the number of participants in each 

group were 328 and 329 respectively. To allow for double blinding, results of the 

randomization were concealed in an opaque sealed envelope containing the incentive 
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payment, and interviewers received strict instructions to open the envelope only after the 

baseline interview was completed. All recruited participants received up to SGD120 for their 

participation in the study, regardless of the group they were assigned to. The randomised 

controlled trial was approved by the Institutional Review Board of the National University of 

Singapore (ethics approval number: N-17-048) prior to the study, and informed consent was 

obtained from all individual participants. 

Both treatment and control group participants completed a baseline interview which 

collected information on socio-demographic background variables, including wife’s race, both 

spouses’ age, educational attainment and income, length of marriage, both spouses’ fertility 

ideals, current number of children and birthdates, birth control and pregnancy status, and 

wife’s marital satisfaction. Interviews were conducted face-to-face in English. The more 

confidential information, e.g. income and marital satisfaction, was collected using 

computerised self-administered questionnaires to avoid embarrassment and to elicit greater 

honesty from participants. All participants were also asked to complete biweekly diaries 

conducted online over the next 14 weeks, which records dates of the first day of menstruation 

and all days with marital intercourse. The diary participation rate was very high, with 642 out 

of 657 participants (97.72%) completing at least one biweekly entry and 618 participants 

(94.06%) completing all entries.  

Immediately after the baseline survey, participants in the control group received only 

the incentive payment and no further information, while participants in the treatment group 

participants received both the payment and a set of 20 non-branded home ovulation test sticks 

with standard use instructions. Over the course of 14 weeks, which contains approximately 

three cycles, a set of 20 tests allows detection of 80.9% of LH cycles based on an average of 

seven sticks per cycle (Johnson, Shaw & Ellis, 2009). Importantly, since only women were 

interviewed, their husbands need not be informed about their access to information from 
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ovulation monitoring. Treatment group participants were also asked a knowledgeability 

question regarding number of fertile days within a menstrual cycle, and whether they had ever 

used ovulation tests prior to the study. To simulate the impact of public programmes, 

participants were free to choose whether they wanted to use the tests. Although they were not 

obliged to use the tests, they were asked to record the dates and results of any used tests in the 

online diaries. The exact wording of ovulation kit instructions and questions pertaining to 

dates of menstruation, sexual activity and ovulation test results in the online diaries are 

provided under supplementary materials.  

Table 1 displays descriptive statistics for the treatment and control groups. In both 

groups, around 85% of the female respondents were Chinese, with the remaining being 

Indian, Malay or Other. The average ages of wives and husbands were around 30 and 33 

respectively. Wives were more likely to be college educated than their husbands (around 60% 

versus around 55%) but earned less income on average. (Compared to published statistics 

from the 2015 General Household Survey conducted by the Singapore Department of 

Statistics, 67.0% of married female residents in this age range were Chinese, and 50.4% were 

college educated. Hence, the survey oversampled Chinese and highly educated women.) The 

average length of marriage was just over four years. The average number of children was 

slightly above one and around one-third of couples had a child aged 18 months or below. 

Around 10% of participants were pregnant at the time of the baseline interview, and around 

30% reported using some form of birth control. Around three-quarters of wives and husbands 

had fertility ideals which were higher than the current number of children. The daily 

probability of sex based on the online diary records was around 0.1 for both the treatment and 

control groups.  

[Table 1 about here] 
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Although the proportion of college educated participants was somewhat higher in the 

treatment group, and the probability that the wife’s and husband’s fertility ideal had not yet 

been achieved, i.e. if their ideal is higher than current number of children, was slightly higher 

in the treatment and control groups respectively, none of the differences were significantly 

different at the 10% level. Balancing tests show that differences in treatment and control 

group covariates are individually and jointly insignificant at the 10% level for the full sample 

(see Supplementary Table A1). Below, an analytical strategy which addresses any residual 

between-group differences even after randomization is described.  

 

4.2 Identification strategies 

The following logistic random effects regression model was used:  

log
P(Sexit=1)

1−P(Sexit= 1)
= 𝛽0 + 𝛽1Treat𝑖 + 𝜷𝟐𝐓𝐞𝐬𝐭𝐑𝐞𝐬𝐮𝐥𝐭𝐬𝒊𝒕 + 𝜷𝟑𝐗𝒊 + 𝛼𝑖 + 𝜆𝑡          (1)  

The dependent variable Sexit is the probability of marital intercourse on day t, which 

depends on two main independent variables of interest: whether the individual was assigned to 

the treatment or control group, represented by a dichotomous variable Treati, and whether 

positive or negative ovulation test results were reported on day t, on the previous day t-1, or on 

the day after t+1, represented by the dichotomous vector TestResultsit. As previously noted, 

positive test results on day after t may affect probability of sexual activity on the following day 

t+1, as ovulation can occur up to 48 hours afterwards. We included dichotomous indicators for 

positive or negative test results reported on day t-1 as falsification tests, in order to rule out the 

possibility that statistical significance of the results is due to sample size.  

Under the first hypothesis, we expect the coefficients of days of positive and negative 

test results to be positive and negative respectively for couples whose fertility ideals had not 

been achieved, and the opposite to be true for couples whose fertility ideals had already been 

achieved. Under the second hypothesis, we expect the coefficient of assignment to the 



15 

 

treatment group, β1, to be negative for couples whose fertility ideals had not yet been achieved, 

and positive for those ideals had already been achieved. Unlike the first hypothesis, the second 

hypothesis considers the impact on overall volume of sex throughout the menstrual cycle, 

including non-testing days, and compares behaviour between, rather than within, couples. 

Finally, under the third hypothesis, we expect the coefficients of days of positive and negative 

test results to be positive and negative respectively, and β1 is negative, if the husband’s but not 

the wife’s ideal family size had been achieved, and the opposite to be true if only the wife’s 

fertility ideal had been achieved. 

Although assignment to treatment is random, there is still a need to try to control for 

observed and unobserved covariates (Deaton & Cartwright, 2018). Xit is a vector of individual-

level factors which may influence marital sexual lives, namely wife’s race, both spouses’ age, 

education and income, length of marriage, current number of children and presence of an infant, 

pregnancy and birth control status, both spouses’ age, education and income (Call, Sprecher & 

Schwartz, 1995; Kornrich, Brines & Leupp, 2013; Rao & Demaris, 1995). In addition, the 

model included fixed effects for day of menstrual cycle, which were calculated based on the 

date of the first day of menses reported in the diary. For entries prior to the first menses, cycle 

day was estimated based on average cycle length. For cycles with lengths outside the range of 

22 to 39 days, the default length of 28 was assumed. A dichotomous indicator was used for 

days after Day 29. Observations where menstrual data were not available were included in the 

analysis using a categorical value for missing data. 

The model also controlled for individual random effects αi which captures time-

invariant individual-specific factors including selection into ovulation test usage. A random 

individual effects specification was chosen as a fixed effects model cannot be used to test the 

second hypothesis due to the lack of variation in Treati within individuals across time. A 

comparison of fixed effects and random effects model results for TestResultsit under a linear 
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specification showed that results are highly similar, with the Sargan-Hansen statistic p-value 

above 0.1 (see Supplementary Table A2). Finally, the model controlled for time fixed effects 

λt using dichotomous indicators for day of week and month of observation. Errors were 

clustered at the individual level.  

 

5.1 Results 

5.1 Test usage rates and knowledgeability 

Around 85% of treatment group participants were willing to accept the free ovulation 

tests, and around 41% of treatment group participants reported at least one positive or 

negative test result during the course of the following 14 weeks (Table 2). Balancing tests 

show that when non-compliers in the treatment group are excluded from the sample, 

differences in treatment and control group covariates are individually and jointly insignificant 

except for two variables, pregnancy and birth control status, indicating that participants in the 

treatment group were less likely to use ovulation tests if they were either pregnant or on birth 

control (see Supplementary Table A1). To address selection into test usage, all logistic 

regression models control for individual random effects αi, which captures all observed and 

unobserved individual-specific factors. We also conduct a robustness test to check that our 

main findings do not change when the sample is restricted to the similar proportions of 

participants in both groups who were not either pregnant or on birth control. 

[Table 2 about here] 

Prior to the study, around 77% of treatment group respondents had heard of ovulation 

tests and around 26% had ever used them. The main explanations for prior non-usage were 

lack of necessity and lack of knowledge, while cost and availability were relatively minor 

considerations. Consistent with the literature, there were gaps in fertility-related knowledge 

among treatment group participants. Only around 35% correctly identified the length of the 
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fertile window as seven days or less (see Supplementary Table A3), suggesting that in the 

absence of informational interventions, knowledgeability may present a barrier to couples’ 

ability to time intercourse in accordance with their childbearing goals. 

 

5.2 Sexual intercourse and test results over the cycle 

Fig. 1 displays patterns of sexual intercourse with marital partners and ovulation test 

results over the menstrual cycle for each group. The dark solid and dark dotted lines show the 

probability of sexual activity for the treatment and control groups respectively, whereas the 

pale solid and pale dotted lines show the probability of positive and negative ovulation test 

results respectively (only available for the treatment group).  

Daily probability of sexual activity followed a similar general pattern for the 

treatment and control groups, with lowest levels at around 6% at the beginning of the cycle, 

rapidly growing after the first few days and peaking at around 14% during the middle of the 

cycle, before declining slightly in the latter half of the cycle. Levels of sexual activity were 

somewhat higher for the control group in the first and last ten days of the cycle, consistent 

with the higher daily probability of sexual activity shown in Table 1, but the difference in 

means was not statistically significant (p = 0.790). 

[Fig. 1 about here] 

The probability of positive ovulation test results peaked at around 3% during the 

middle of the cycle around day 15, consistent with existing clinical research (Soumpasis, 

Grace & Johnson, 2020). As expected, the probability of negative test results was higher 

throughout the cycle, as participants did not need to test again after getting a positive result 

but may continue testing after getting a negative result. In the event that some participants 

continued testing towards the end of the cycle due to incorrect test usage, the tests’ failure to 

detect a luteinizing hormonal surge or an anovulatory cycle, results were generally negative, 

as indicated by the fatter tail for the pale dotted line compared to the pale solid line.  
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5.3 Strategic timing of sex when couples’ preferences were aligned 

Table 3 presents the results of the logistic random effects regression model for the full 

sample, regardless of achievement of fertility ideals. Consistent with Table 1, there is no 

evidence of significant differences in daily probability of sexual activity between participants 

assigned to the treatment and control groups. However, there is evidence that test results 

predict timing of sexual activity, with increased likelihood of intercourse on days of positive 

test results, statistically significant at the 0.1% level. Sexual activity levels were also higher 

on the day immediately following the positive test result, although the coefficient size is only 

half as large and significant at the 10% level. Since ovulation tests are able to detect 

hormonal changes up to 48 hours prior to ovulation, the increased likelihood of intercourse 

may reflect the response to information from the previous day’s positive test result. By 

contrast, there is no evidence of increased likelihood of intercourse on the day immediately 

preceding a positive test result. When all controls are included, the levels of sexual activity 

were also no higher or lower on days of negative test results, or on the two surrounding days. 

An F test rejects the hypothesis that all six coefficients (including those for days before and 

after results) are jointly equal to zero at the 0.1% level.  

Results are similar whether controls for individual time-varying factors, menstrual 

cycle and month fixed effects are included or not. In addition, when the analysis excludes 

non-compliers from the treatment group, i.e. participants who did not report any ovulation 

test results, the coefficient for assignment to the treatment group remains insignificant (see 

the last two columns), indicating that the insignificant difference in group means is not due to 

compliance rates alone. The other regression coefficients are also similar under this restricted 

sample, both in terms of coefficient sizes and significance levels. 

[Table 3 about here] 
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Next, we turn to regression results by achievement of fertility ideals. Under our first 

hypothesis, we expect that the coefficients of days of positive and negative test results would 

be positive and negative respectively for couples whose fertility ideals had not been achieved, 

while the opposite is true for couples whose fertility ideals had already been achieved. In 

addition, under the second hypothesis, we expect the coefficient of assignment to the 

treatment group to be negative for couples whose fertility ideals had not yet been achieved, 

and positive for those ideals had already been achieved.   

The first two columns of Table 4 display the results by achievement of fertility ideals 

for couples whose fertility preferences are aligned. The first column shows the results for 

couples whose ideals had already been achieved. In partial support of the second hypothesis, 

the coefficient of being assigned to treatment is positive and significant at the 5% level. The 

coefficient size corresponds to an odds ratio of 1.62, representing an increase in daily 

probability of intercourse from around 0.09 to around 0.14. On the other hand, there is little 

evidence that test results predict timing of sexual activity for this subgroup. None of the six 

coefficients are statistically significant, and an F test is unable to reject the hypothesis that 

they are jointly equal to zero (p = 0.137). 

The second column shows that the results are diametrically opposite for couples who 

had not achieved their fertility ideals. The coefficient of being assigned to treatment is 

insignificant, but there is strong evidence of changes in timing of sexual activity in response 

to test results, suggesting that the significant results in Table 3 are driven by this subgroup. 

The likelihood of marital intercourse among couples was higher on days of positive test 

results, significant at the 0.1% level. Surprisingly, likelihood of intercourse was also higher 

rather than lower on the day of a negative test result, although the coefficient size is half as 

large and significant at the 5% level. No significant results were found for days immediately 
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preceding or following a positive or negative result. An F test rejects the hypothesis that all 

six coefficients are jointly equal to zero at the 0.1% level.  

Taken together, the evidence in Table 4 provides partial support for the first and 

second hypotheses. Information about time of ovulation allowed couples who had already 

achieved their fertility ideals to increase sexual activity throughout the cycle by identifying 

more “safe” days, and couples who had not achieved their fertility ideals to strategically time 

intercourse within the fertile window. However, the former subgroup did not avoid sexual 

activity during days with positive test results, while the latter subgroup did not reduce overall 

volume of sexual activity to compensate for the increased ability to time intercourse more 

precisely.  

[Table 4 about here] 

 

 

5.4 Value of asymmetric information when couples’ preferences were not aligned 

Table 4 also displays the results by achievement of fertility ideals for couples whose 

fertility preferences were not aligned. Under the third hypothesis, we expect that the effects 

of the intervention are aligned with the wife’s rather than the husband’s fertility preferences 

due to the asymmetric distribution of information. The evidence provides some support for 

the hypothesis, albeit based on smaller sample sizes as most couples’ fertility preferences are 

perceived to be aligned. Column 3 of the table shows that when only the wife’s fertility ideal 

had already been achieved, the couple avoided intercourse on days when test results were 

positive, significant at the 5% level. Sexual activity was significantly higher on the preceding 

and following days, significant at the 5% and 1% levels respectively, which highlights the 

attempt to avoid sex specifically on the day of a positive test result. No significant results 

were found for sexual activity on days of a negative test result or on the two surrounding 

days. By contrast, column 4 shows that when only the husband’s fertility ideal had already 
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been achieved, the couple was more rather than less likely to have intercourse on the day of a 

positive test results, significant at the 5% level. Probability of sexual activity was also higher 

on the day before negative test results, significant at the 5% level, but no higher or lower than 

average on days with negative test results. The hypothesis that the six coefficients for test 

results are jointly equal to zero is rejected for both subgroups at the 0.1% and 10% levels 

respectively. 

The evidence suggests that when spouses have divergent views about whether they 

would ideally like to have an additional child, women exploit their informational advantage 

to influence chances of pregnancy within a given cycle. In fact, the absolute effect size was 

no smaller when only the wife had not achieved her ideal family size versus when both 

spouses had not done so. Moreover, the negative coefficient for probability of sexual activity 

on the day of a positive test result was statistically significant when only the husband had not 

achieved his fertility ideal, but not when both spouses had done so. 

 

5.5 Robustness tests 

We conduct a number of robustness tests. First, we address the significant results for 

pregnancy and birth control status when non-compliers in the treatment group are excluded 

from the sample, indicating that participants in the treatment group were less likely to use 

ovulation tests if they were either pregnant or on birth control (Supplementary Table A1). 

(All other covariates are individually insignificant and the full list of covariates, including 

pregnancy and birth control status, is jointly insignificant.) All regression models control for 

individual random effects αi, which captures all observed and unobserved individual-specific 

factors, including selection into test usage. To further check that results are not driven by the 

imbalance in pregnancy and birth control status, we repeat the analysis in Table 3 after 

restricting the sample to the similar proportions of participants in both groups who were not 
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either pregnant or on birth control. The results in the first two columns of Table 5 show that 

the results are highly comparable when we do so: similar to Table 3, the coefficient for day of 

a positive test result is statistically significant, at the 1% level instead of the 0.1% level for 

this smaller sample, and in addition, the coefficient for day after a positive result is no longer 

significant at the 10% level. An F test rejects the hypothesis that all six coefficients are 

jointly equal to zero at the 0.1% level.  

Second, we checked whether similar results were obtained when a specification for 

two days instead of one day before and after test results was used. As previously noted, 

positive test results on day after t may affect probability of sexual activity on the following 

day t+1 as well as day t+2, as ovulation tests can detect hormonal changes up to 48 hours 

prior to ovulation. Once again, the results are generally similar: the coefficient for day of a 

positive test result is statistically significant at the 0.1% level, and the coefficient for day after 

a negative, rather than positive, result is significant at the 10% level. The coefficient for day 

before a negative result is also significant at the 10% level, but none of the other results for 

day t-1 across all specifications in both Tables 3 and 5 are significant, providing evidence that 

statistical significance of the results reflects timing of sexual activity in response to positive 

test results rather than sample size.  

Third, we considered an alternative specification for of menstrual cycle fixed effects. 

Since sexual activity naturally tends to peak near the time of ovulation (Caruso et al. 2014, 

Wilcox et al. 2004), one alternative explanation is that the spike in sexual activity on days of 

positive test results may have been driven by hormonal surges rather than by information from 

ovulation tests. To address this issue, all regression models control for day of menstrual cycle 

fixed effects using data collected on dates of first day of menses from both treatment and 

control group participants, which were then used to calculate days of the cycle based on 

individuals’ cycle length. Similar regression results were obtained when the days of the cycle 
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are estimated using only original menses dates without assumptions regarding cycle length, 

although some observations were dropped due to perfect multicollinearity for infrequently 

occurring cycle days (see fifth and sixth columns of Table 5). Moreover, we note that only the 

coefficient for day of positive test results is much larger and consistently significant compared 

to immediately surrounding days, even though hormonal changes can last up to 48 hours, 

suggesting that the timing of sexual activity is in response to information from ovulation tests.  

[Table 5 about here] 

 

5.6 Marital satisfaction and strategic timing of sexual activity 

One reason that women may prefer not to practice strategic timing of sexual activity is 

that the costs associated with taking the tests, interpreting the results and translating the 

knowledge into action exceed the benefits from the informational advantages. Under non-

alignment of fertility ideals where one spouse’s fertility ideals are currently met while the 

other spouse would ideally like to have more children, the benefit to the wife in exploiting 

asymmetric information is likely to be relatively high. Conversely, if both spouses’ ideals are 

aligned and the quality of the marital relationship is high, the value of information about 

timing of the fertile window may be relatively low, due to higher costs of concealing 

information and lower gains from non-cooperative behaviour. 

To look into this possibility, we replicated the analysis by wife’s marital satisfaction 

among couples who had not achieved their fertility ideals, by far the largest subgroup in this 

sample. Consistent with the above argument, we find weaker evidence of timing of sexual 

activity is in response to test results among wives who stated that they were very satisfied 

with the marriage (see Supplementary Table A4). The probability of intercourse is higher on 

days with a positive test result and on days after a negative result, both significant at the 5% 

level. Among wives who were less than very satisfied with the marriage, the coefficient of 

day of a positive test result is highly significant at the 0.1% level, and the probability of 
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intercourse is also higher on the following day and on the day of a negative result, both 

significant at the 5% level. For both groups, the hypothesis that all six coefficients are jointly 

equal to zero could be rejected (p = 0.017 and 0.000 respectively). The coefficient of being 

assigned to treatment was small and insignificant regardless of level of marital satisfaction. 

The results suggest that quality of marital relationship may also influence the value of using 

asymmetric information about timing of the fertile window, even among couples with aligned 

preferences. 

 

6. Conclusion 

This paper explores whether providing information through ovulation monitoring 

device on timing of the fertile window allows married couples to adjust timing of sexual 

activity, which can reduce potentially average waiting times to desired pregnancies in low-

fertility settings. Using data from a randomised controlled trial, we test three hypotheses on 

information from ovulation monitoring on strategic timing of sexual activity. The results 

suggest that couples who had already achieved their fertility ideals use the information to 

increase sexual activity throughout the cycle, while couples who had not achieved their 

fertility ideals use it to strategically time intercourse specifically on days with positive test 

results without avoiding sexual activity on other days. 

The results have implications for policy in low-fertility societies experiencing rising 

ages at childbearing due to the conflict between optimal biological ages for childbearing and 

rising female education and labor force participation (Mills et al., 2011; Sobotka, 2017), by 

showing that public access to ovulation monitoring devices may be worth further exploration 

as a relatively low-cost addition to the current policy toolkit of financial incentives, family 

leave and work-life compatibility policies. As participants were free to choose whether they 

wanted to use the tests, the usage rate of around 40% provides an estimate of the take-up rate 
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for public programmes providing access to ovulation monitoring to married couples in this 

age range. By allowing couples who have not achieved their fertility ideals to more 

accurately time intercourse within the fertile window, such programmes can potentially help 

to arrest or reverse trends in mean age at childbearing and fertility rates by reducing time to 

pregnancy and risk of underachievement of fertility intentions. Beyond the impact on 

population dynamics, reducing waiting times to pregnancy can also lead to improvements in 

maternal and infant health due to maternal age-related risks of ectopic pregnancies, fetal 

death, stillbirths and birth defects (Schmidt et al., 2012), reduce involuntary childlessness and 

underachievement of fertility ideals and the negative consequences to marital relationship 

quality and physical and mental health (Hartnett & Margolis, 2019; Mills et al., 2011; 

Schmidt et al., 2012). 

Beyond the broad policy implications, the evidence provides evidence of the impact 

of asymmetric distribution of information on household decision making, consistent with 

previous field experiments (Ambler, 2015; Ashraf, 2009; Schmeer, 2005). That individuals 

may pursue their personal preferences over the couple’s collective interests may not be all 

that surprising. However, given the greater burden of childcare placed on women and the 

positive link between husband’s support and childbearing (Kim & Luke, 2020; Lappegård & 

Kornstad, 2020), the value of informational asymmetry in cases where wives’ fertility 

preferences exceed those of their husbands is less obvious. In addition, the extent to which 

wives in couples with non-aligned fertility preferences exhibited uncooperative behaviour 

was somewhat surprising. Not only did timing of marital intercourse favour wives’ ideals, but 

the effect sizes were no smaller compared to couples with aligned preferences, suggesting 

that husbands’ dissenting preferences were given little consideration.  

There are several limitations of the analysis in this paper which give impetus to future 

work. Perhaps the most glaring omission is that data were collected only from wives, which 
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does not allow for cross-validation of dates of sexual activity or husband’s fertility ideals. 

However, we note that even if the wife’s perceptions of the husband’s fertility ideals are 

inaccurate, her strategic behaviour would be based on those perceptions rather than on his 

true ideals. In addition, communication data were not collected, so that wife’s concealment of 

information could not be verified. Another limitation is that the online diary data were 

recorded biweekly in order to reduce the burden of data collection on participants and 

increase the response rate, which might have resulted in higher incidence of memory errors. 

Moreover, the analysis is based on data collected over only 14 weeks, and hence does not 

capture effects in the longer run. Clinical trials in the Philippines and several Latin American 

countries show that the effectiveness of fertility awareness-based methods based on the 

calendar method and presence of cervical secretions increased over 13 cycles of observation, 

pointing to the possibility of learning over time (Sinai & Arevalo, 2006). Further research is 

needed to understand how strategic behaviour evolves with learning. Finally, while the results 

suggest that information from ovulation monitoring leads to strategic timing of sexual 

activity, more research is needed to show that the behavioural differences translate into 

significant differences in timing of childbearing and birth outcomes. 
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Fig. 1 

Distribution of sexual intercourse and test results by day of menstrual cycle. 
 

 

Note: N = 61,362 (30,688 from treatment and 30,674 from control). Test results are only from treatment  

group. Estimates for Day 30 represents the average for all days after Day 29. 
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Table 1 

Balance in treatment and control group covariates prior to intervention. 

 

 Treatment Control Difference in means 

(p-value) 

Baseline survey    

Wife is Chinese (%) 85.06 85.11 0.987 

Wife’s age 30.31 30.02 0.129 

Husband’s age 33.17 33.15 0.961 

Wife is college educated (%) 61.59 57.75 0.317 

Husband is college educated (%) 55.79 51.98 0.327 

Wife’s income  4.02 3.89 0.439 

Husband’s income  5.51 5.36 0.436 

Length of marriage (months) 51.64 50.32 0.587 

No. of children 1.16 1.17 0.841 

Presence of infant below 19 months (%) 33.23 36.17 0.430 

Pregnant (%) 10.98 11.25 0.912 

On birth control (%) 27.44 31.91 0.210 

Wife’s ideal > no. of children (%) 77.74 74.16 0.284 

Husband’s ideal > no. of children (%) 72.87 77.20 0.200 

N (individuals) 328 329  

Online diaries    

Daily probability of intercourse 9.47 9.53 0.790 

N (observations) 30,688 30,674  

Notes: Income is measured on a linear scale from 0 to 11 (0 = no monthly income, 1 = less than SGD1,000 

and 11 = SGD10,000 or more).  
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Table 2 

Ovulation test usage prior to and during the study in the treatment group. 

 

 Prior to study  During study 

 N %  N % 

Have used before 84 25.61 Willing to accept 278 84.76 

Not used due to cost/availability 11 3.35 Never used 193 58.84 

Not used due to lack of necessity 110 33.54 Used once 44 13.41 

Not used, no specific reason 48 14.63 Used multiple times 86 26.22 

Did not know about them 75 22.87 Missing usage data 5 1.52 

N 328 N 328 
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Table 3 

Estimated effects of assignment to treatment and ovulation test results on timing of sexual 

activity. 

 

 
Full sample 

Excluding non-compliers in 

treatment 

 (1) (2) (1) (2) 

Treatment 
0.025 

(0.097) 

0.040 

(0.095) 

0.138 

(0.122) 

0.065 

(0.121) 

24 hours before positive result 
-0.040 

(0.219) 

-0.092 

(0.215) 

-0.043 

(0.219) 

-0.097 

(0.216) 

Positive result 
0.906*** 

(0.245) 

0.846*** 

(0.241) 

0.900*** 

(0.245) 

0.837*** 

(0.242) 

24 hours after positive result 
0.442* 

(0.207) 

0.374Ϯ 

(0.209) 

0.436* 

(0.207) 

0.371Ϯ 

(0.209) 

24 hours before negative result 
0.061 

(0.136) 

0.010 

(0.136) 

0.054 

(0.136) 

0.002 

(0.137) 

Negative result 
0.324Ϯ 

(0.179) 

0.279 

(0.174) 

0.318Ϯ 

(0.179) 

0.272 

(0.174) 

24 hours after negative result 
0.237Ϯ 

(0.128) 

0.202 

(0.128) 

0.230Ϯ 

(0.128) 

0.192 

(0.128) 

Controls No Yes No Yes 

P-value (all test results were 

insignificant) 
0.000 0.000 0.000 0.000 

N (observations) 61,362 61,362 42,994 42,994 

N (individuals)  642 642 449 449 

Notes: Controls are length of marriage, number of children and presence of infant, whether pregnant and on 

birth control, wife’s race, both spouses’ age, education and income, menstrual cycle and month fixed effects. 
Ϯ, *, ** and *** indicate statistical significant at the 10%, 5%, 1%, and 0.1% levels respectively. 
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Table 4 

Results by spouses’ fertility ideals. 

 

 Couples with aligned 

preferences  

Couples with non-aligned 

preferences  

 

(1) 

Fertility ideals 

achieved 

(2) 

Fertility ideals 

not yet 

achieved 

(1) 

Only wife’s 

ideal achieved 

(2) 

Only 

husband’s 

ideal achieved 

Treatment 
0.484* 

(0.232) 

-0.017 

(0.118) 

-0.337 

(0.254) 

-0.094 

(0.332) 

24 hours before positive result 
0.106 

(0.467) 

-0.104 

(0.317) 

1.021* 

(0.445) 

-0.608 

(0.432) 

Positive result 
0.489 

(0.435) 

1.003*** 

(0.283) 

-0.803* 

(0.349) 

1.193* 

(0.604) 

24 hours after positive result 
0.633 

(0.452) 

0.324 

(0.308) 

1.320** 

(0.497) 

0.260 

(0.464) 

24 hours before negative result 
-0.455 

(0.497) 

0.001 

(0.182) 

0.219 

(0.228) 

0.406* 

(0.173) 

Negative result 
0.208 

(0.479) 

0.461* 

(0.197) 

-0.458 

(0.304) 

-0.404 

(0.513) 

24 hours after negative result 
-0.050 

(0.338) 

0.204 

(0.158) 

0.568 

(0.447) 

0.334 

(0.340) 

Controls Yes Yes Yes Yes 

P-value (all test results were 

insignificant) 
0.137 0.000 0.000 0.057 

N (observations) 9,868 40,210 5,541 5,743 

N (individuals)  107 425 59 63 

Notes: Controls are length of marriage, number of children and presence of infant, whether pregnant and on 

birth control, wife’s race, both spouses’ age, education and income, menstrual cycle and month fixed effects. 
Ϯ, *, ** and *** indicate statistical significant at the 10%, 5%, 1%, and 0.1% levels respectively. 
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Table 5 

Robustness tests. 

 

 Excluding women who 

were pregnant or on birth 

control 

Two-day instead of one-

day windows 

Using original menstrual 

cycle data  

 

(1) 

Full 

sample 

(2) 

Excluding 

non-

compliers 

(2) 

Full 

sample 

(2) 

Excluding 

non-

compliers 

(1) 

Full 

sample 

(2) 

Excluding 

non-

compliers 

Treatment 
-0.001 

(0.127) 

0.096 

(0.157) 

0.032 

(0.095) 

0.047 

(0.122) 

0.043 

(0.095) 

0.067 

(0.120) 

Before positive 

result 

-0.100 

(0.274) 

-0.112 

(0.274) 

0.073 

(0.244) 

0.067 

(0.244) 

-0.078 

(0.214) 

-0.076 

(0.215) 

Positive result 
0.977** 

(0.305) 

0.964** 

(0.306) 

0.877*** 

(0.242) 

0.868*** 

(0.243) 

0.832*** 

(0.242) 

0.814*** 

(0.244) 

After positive result 
0.394 

(0.271) 

0.384 

(0.272) 

0.102 

(0.202) 

0.101 

(0.203) 

0.366Ϯ 

(0.207) 

0.364Ϯ 

(0.205) 

Before negative 

result 

-0.022 

(0.170) 

-0.032 

(0.171) 

0.211Ϯ 

(0.126) 

0.201 

(0.127) 

0.008 

(0.135) 

0.002 

(0.136) 

Negative result 
0.310 

(0.220) 

0.302 

(0.221) 

0.182 

(0.163) 

0.176 

(0.163) 

0.262 

(0.172) 

0.252 

(0.172) 

After negative result 
0.218 

(0.151) 

0.204 

(0.151) 

0.269Ϯ 

(0.144) 

0.260Ϯ 

(0.145) 

0.187 

(0.128) 

0.177 

(0.128) 

Controls Yes Yes Yes Yes Yes Yes 

P-value (all test 

results were 

insignificant) 

0.000 0.001 0.000 0.000 0.000 0.000 

N (observations) 37,087 27,002 61,362 42,994 61,215 42,762 

N (individuals)  398 286 642 449 642 449 

Notes: Controls are length of marriage, number of children and presence of infant, whether pregnant and on 

birth control, wife’s race, both spouses’ age, education and income, menstrual cycle and month fixed effects. 
Ϯ, *, ** and *** indicate statistical significant at the 10%, 5%, 1%, and 0.1% levels respectively. 
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Appendix A 

Ovulation Test Kit Instructions 

 
How It Works 

Ovulation occurs when hormonal changes trigger an ovary to release an egg. Ovulation typically occurs 

24 to 36 hours after there is a surge in luteinizing hormones (LH) in the body. For pregnancy to occur, 

the egg that has been released must be fertilized within 24 hours of ovulation. Ovulation test kits can 

be used to detect the rise in LH in your body. A positive ovulation test result indicates that there is a 

rise in luteinizing hormones which means that ovulation will occur within the next 48 hours. During 

this period, sexual activity is more likely to result in pregnancy. Ovulation test kits can be up to 99% 

accurate. 

When To Test 

Ovulation typically occurs around the middle of the menstrual 

cycle. Your cycle is taken to begin on the first day of your period. 

The chart on the right shows which day you should begin using 

ovulation test kits, based on the length of your cycle and the first 

day of your next period. If your period is irregular, use the length 

of your shortest cycle. 

Example 1. J’s cycle length is 27 days. Her next period started on 

4 March. She should start testing on Day 10 of the cycle, or 13 

March.  

Example 2. F’s cycle length is 30 days. Her next period started on 

20 March. She should start testing on Day 13 of the cycle, or 1 

April (since March has 31 days).  

How To Test 

For best results, use the test between 10am-8pm. Do not use first 

morning urine. Test at around the same time for each day of 

testing. Do not drink large amounts of liquid within two hours 

prior to testing. 

To use, place the absorbent tip of the test kit in the urine for around 

10 seconds for it to be thoroughly wet. Recap the device and place 

it on a flat surface for 5-10 minutes before reading the results. 

Continue testing every day for up to 10 days, until you obtain a positive result. Ovulation may not occur 

in all menstrual cycles. In addition, hormonal medications, use of the contraceptive pill, pregnancy and 

breastfeeding may affect the test results. 

Do not use the test kit if the package is open or past the expiration date. Ovulation test kits should not 

be used as a form of birth control. 

How To Interpret Results 

Positive: The red line next to T is as dark or darker than the line next to C.  

Negative: The red line next to T is lighter than the line next to C, or does not appear. 

Invalid: The red line next to C does not appear. 

See the instructions on the ovulation test kit for more illustration. 

Reference: P B Miller & M R Soules (1996). The usefulness of a urinary LH kit for ovulation prediction during menstrual 

cycles of normal women. Obstetrics and Gynecology 87(1): 13-17. 

Length of 
cycle 

Day to begin 
testing 

21 or less 5 

22 6 

23 7 

24 8 

25 9 

26 10 

27 11 

28 12 

29 13 

30 14 

31 15 

32 16 

33 17 

34 18 

35 19 

36 20 

37 21 

38 22 

39 23 

40 or more 23 
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Appendix B  

Online Diary Questions on Sexual Activity and Ovulation Test Results  

 

A1. Did you have your period in the past 2 weeks? 

Options: “Yes” or “No” 

 

A2. [If “Yes” to A1] When was the first day of your last menstrual period? 

Options: [List of dates] 

 

A3. Please indicate the days on which you had sex with your husband in the week of Date A to Date 

B Month 2018.  

Options: [List of dates, multiple selection] 

 

A4. Kindly indicate the days on which you had sex with your husband in the week of Date C to Date 

D Month 2018 (+1 week) [Multiple selection] 

Options: [List of dates, multiple selection] 

 

A5. Did you use your ovulation kits in the past two weeks (any time from Date A to Date D Month 

2018) 

Options: “Yes” or “No” 

 

A6. [If “Yes” to A5] Which days did your ovulation kit show a positive result? 

Options: [List of dates, multiple selection] 

 
A7. [If “Yes” to A5] Which days did your ovulation kit show a negative result? 

Options: [List of dates, multiple selection] 
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Table A1 

Balancing tests, including and excluding non-compliers. 

 

 
(1) 

Full sample 

(2) 

Excluding non-compliers in 

treatment  

Wife is Chinese 
-0.093 

(0.238) 

-0.243 

(0.320) 

Wife’s age 
0.043 

(0.041) 

0.057 

(0.056) 

Husband’s age 
-0.017 

(0.022) 

-0.031 

(0.029) 

Wife is college educated 
0.084 

(0.201) 

-0.056 

(0.255) 

Husband is college educated 
0.069 

(0.201) 

0.063 

(0.255) 

Wife’s income 
0.010 

(0.039) 

0.020 

(0.051) 

Husband’s income 
0.018 

(0.038) 

-0.001 

(0.052) 

Length of marriage  
0.001 

(0.004) 

0.002 

(0.005) 

No. of children 
-0.020 

(0.117) 

-0.131 

(0.148) 

Presence of infant 
-0.141 

(0.189) 

-0.417 

(0.259) 

Pregnant 
-0.126 

(0.259) 

-1.654** 

(0.549) 

On birth control 
-0.225 

(0.179) 

-0.504* 

(0.249) 

P-value (all coefficients were 

insignificant) 

0.858 0.328 

N   657 459 

Notes: Coefficients are based on a logistic model with a dichotomous variable for assignment to treatment 

group as the dependent variable and robust standard errors.  
Ϯ, *, ** and *** indicate statistical significant at the 10%, 5%, 1%, and 0.1% levels respectively. 
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Table A2 

Random and fixed effects model results. 

 

 
(1) 

Random effects model 

(2) 

Fixed effects model 

24 hours before positive result 
-0.008 

(0.019) 

-0.006 

(0.019) 

Positive result 
0.122*** 

(0.019) 

0.124*** 

(0.019) 

24 hours after positive result 
0.054** 

(0.019) 

0.056** 

(0.019) 

24 hours before negative result 
0.004 

(0.011) 

0.004 

(0.011) 

Negative result 
0.033** 

(0.012) 

0.033** 

(0.012) 

24 hours after negative result 
0.023* 

(0.011) 

0.022Ϯ 

(0.011 

Controls No No 

Sargan-Hansen statistic  10.026 

Degrees of freedom 6 

P-value (coefficients are equal) 0.124 

N (observations) 61,362 

N (individuals)  642 
Ϯ, *, ** and *** indicate statistical significant at the 10%, 5%, 1%, and 0.1% levels respectively. 

  



42 

 

Table A3 

Knowledgeability regarding length of fertile window among treatment group participants. 

 

 N % 

7 days or less (correct answer) 115 35.06 

8 to 14 days 34 10.37 

14 days to 28 days 5 1.52 

Can get pregnant anytime during cycle 174 53.05 

N   657 459 

Notes: Participants were asked the following questions: “To the best of your knowledge, is a normal 

healthy woman able to get pregnant anytime during her monthly cycle?” and among those who answered 

No, “If not, then how many days is a woman able to get pregnant after sex in a monthly cycle?” 
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Table A4 

Results by marital satisfaction among couples whose ideals are aligned and not yet achieved.  

 

 

(1) 

Wife is very satisfied  

with marriage 

(2) 

Wife is less than very satisfied 

with marriage 

Treatment 
-0.059 

(0.178) 

-0.043 

(0.153) 

24 hours before positive result 
-0.060 

(0.414) 

-0.000 

(0.497) 

Positive result 
0.759* 

(0.369) 

1.430*** 

(0.327) 

24 hours after positive result 
-0.093 

(0.377) 

0.879* 

(0.391) 

24 hours before negative result 
0.051 

(0.235) 

-0.066 

(0.258) 

Negative result 
0.181 

(0.242) 

0.720* 

(0.281) 

24 hours after negative result 
0.506* 

(0.244) 

-0.071 

(0.216) 

Controls Yes Yes 

P-value (all test results were 

insignificant) 
0.017 0.000 

N (observations) 15,052 25,158 

N (individuals)  156 269 

Notes: Marital satisfaction is measured as a dichotomous variable (0 = very satisfied, 1 = lower than very 

satisfied on a 5-point scale). Controls are length of marriage, number of children and presence of infant, 

whether pregnant and on birth control, wife’s race, both spouses’ age, education and income, menstrual cycle 

and month fixed effects.  
Ϯ, *, ** and *** indicate statistical significant at the 10%, 5%, 1%, and 0.1% levels respectively. 

 

 


