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Abstract

Harmful traditional practices play an important role in development as they not only oppress people,

but also inhibit economic wealth, health, and social progress. Chhaupadi is a practice prevalent in the

Far and Mid–Western Nepal that forces women out of their houses to live in huts during their menstrual

period. The existing literature of Chhaupadi has relied on direct questioning techniques, ignoring the

respondents’ incentives to answer untruthfully. Chhaupadi fulfills the criteria for direct questioning to

not elicit the truthful response since it is both a socially accepted tradition and an illegal practice. This

study sets out to measure the prevalence rate of Chhaupadi, and understand the characteristics of those

who actually practice and claim to practice the tradition, using an indirect questioning method called

list experiment. With the data collected from 500 respondents in the district of Achham, this paper

shows that when the respondents’ answers are anonymous, 38 percent reveal that they are practicing the

tradition whilst, when asked directly, 50 percent supposedly do. When respondents are asked to estimate

the prevalence rate in their own village, the number rises to 67 percent. Despite Chhaupadi being illegal,

respondents seem to over–report practicing it due to the impending fear of becoming a social outcast in

society. In particular, people living further away from the local market place have a stronger incentive to

over–report, while literate respondents are less likely to.
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1 Introduction

Gender inequality is one of the strongest forces impeding sustainable development across the world. Not

only does it oppress half of the world’s population, but it also inhibits economic wealth, health and social

progress. The World Bank (2018) estimates the loss in human capital wealth due to gender inequality to

be USD 160.2 trillion globally – which is twice the value of the global GDP.1 As a result, international

objectives have been set out to fight gender inequality demonstrated by the Sustainable Development Goals

(SDG) signed by 193 countries agreeing to promote gender equality (SDG 5). Despite the policy agendas in

place for many years, there are more than 126 million women missing in developing countries (Bongaarts and

Guilmoto, 2015).2 The reasons why women are missing can range from subconscious negligence to various

gender based discriminatory practices that harm women.

Most of these harmful practices tend to put women’s sexual and reproductive health and rights at risk. Such

practices can take different forms but are present all over the world. Female Genital Mutilation (FGM) and

child marriage are just a few examples. Commonly, honour and shame are associated with the traditions

which means enormous implications for any policy work focusing on eradicating them. Namely, to map out

where a tradition is upheld and to what extent it is practiced, one needs to rely on surveys conducted in the

areas of interest. However, how likely are victims and perpetrators to reveal a truthful answer when asked if

they uphold an illegal practice? Even worse, what if one’s neighbor overhears that one does not follow or like

the tradition? Yet, the vast majority of the prevalence rates of these traditions have been estimated using

a direct questioning technique without any respect towards the implications of such a disclosure. Today,

programs tackling sensitive issues are put in motion without knowing the true prevalence rate, having no

firm idea on what kind of people are actually practicing it, who is more likely to answer untruthfully, and

why.

This paper sets out to measure the prevalence rate, and understand the characteristics of those who actually

practice and claim to practice Chhaupadi, a discriminatory practice that sometimes comes at a cost of women

losing their lives simply for menstruating. Chhaupadi is a tradition in rural Nepal where women and girls are

forced to stay out of the house during their menstruation or after giving birth, as they are considered to be

impure. This tradition is still ongoing even if it is a violation of human rights under international and Nepali

law, where the government of Nepal has declared Chhaupadi as “the worst form of social practice” (Upreti

and Bhandari, 2010). In this paper, we use an indirect questioning technique, called the list experiment,

that ensures full privacy by giving the respondents a list of statements and asking them to report how many

statements they agree with, not which ones. This method is used because there are reasons to believe that

individuals may answer untruthfully if asked directly about this unlawful and sensitive practice. In the case of

Chhaupadi, the prevalence rates may be biased upwards due to social pressure or biased downwards because

of threat of disclosure.

1The estimation is calculated under the assumption that women would earn as much as men.
2A missing woman is a woman who should be alive but is not.
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Current literature on Chhaupadi mainly includes reports from International Non–Governmental Organiza-

tions (INGO), such as USAID and UNICEF, which reveal important information on how Chhaupadi is

practiced, anecdotal evidence of its existence, and its supporters. However, these reports do not provide any

conclusive nor systematic information on how pervasive the practice of Chhaupadi is. In a UNICEF report

conducted in 2010 in Far and Mid–Western Nepal, women were directly asked whether they had to stay

outside the house or in an animal shed during their menstruation. They found that 19 percent of the women

aged 15–49 had to stay in a separate house, and 12 percent had to stay in an animal shed. Another field

bulletin by United Nations Resident and Humanitarian Coordinator’s office (UNHCR) from 2011 reports a

prevalence rate of Chhaupadi in the district of Achham exceeding 95 percent.

In this study, we conduct a household survey in Achham, a district in Far–Western Nepal. The survey covers

several topics such as socio–economic and demographic characteristics, the list experiment, direct questions

on Chhaupadi as well as several gender attitude questions. With primary data, this paper answers: What

is the proportion of households currently practising Chhaupadi in Achham? How many households over or

under–report their practice? Why do people over or under–report the practice of Chhaupadi? What are

the characteristics of the households who self–report in direct questioning and answer affirmatively to the

sensitive statement “This household currently practices Chhaupadi”?

By using the list experiment method with a successful randomization, 38 percent reveal that they practice

Chhaupadi when asked anonymously. When asked directly, 50 percent of the respondents supposedly do.

However, when respondents were asked to estimate the prevalence rate of Chhaupadi in their village, the

estimate rises to 67 percent. The discrepancy between the measures of the list experiment and the direct

questioning is a proof of social desirability bias, a phenomenon where respondents answer untruthfully in

direct questioning to be favourably perceived by others. 73 percent reported that not following Chhaupadi

would mean becoming a social outcast and 94 percent reported knowing about the law. This suggests that

respondents over–report in direct questioning because the social punishment of being an outcast is more of

a credible threat than the legal consequences.

The remainder of the paper is structured as follows. Section 2 describes the background and context of

Chhaupadi. Section 3 looks at the economic costs of other well known harmful traditions as well as the

areas where the list experiment has previously been used. Section 4 describes the data and lays out the

empirical strategy as well as an exhaustive description of how the list experiment was constructed. Section

5 reports the overall results followed by Section 6 that offers potential explanations for the findings. Section

7 presents the limitations and discusses the potential external validity of this study. Finally, Section 8 offers

some concluding remarks and suggestions for further research.
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2 Background

2.1 Chhaupadi

Chhaupadi is the name of a tradition in Far and Mid–Western Nepal where women and girls are sent out

of their houses during their menstrual period. This practice stems from a religious belief that menstruation

is impure.3 There are families that genuinely believe that they will face unfortunate incidents such as crop

failure, death, disease, and water shortages as a punishment by God if the practice is not followed (Robinson,

2015). Thus, to avoid any kind of contact with impurity, women and girls are isolated from their day–to–day

activities and are forced to stay in a chhau hut, until the bleeding is over.

The size of a chhau hut is usually 2.7 square meters which can be compared to the size of a single bed

(Upadhyay, 2018).4 Most of these huts lack lockable doors, windows, or ventilation. Notably, the huts

described above are only available to the women and girls whose families can afford one. Those who cannot,

have to stay in a communal chhau hut of the same size, or in an animal shed. The duration of the stay in

the chhau hut is approximately 4–5 days per month (Upadhyay, 2018). The hut is often located close to the

main house and is visible for neighbors and pedestrians walking by.

While women and girls are menstruating, they must follow certain restrictions including prohibition from

consuming dairy products, touching male members of the family including their husbands, going to temples,

cooking in the kitchen as well as participating in any religious or social programs (Kc, 2018; Upadhyay, 2018;

Amatya et al., 2018; Yadav et al., 2017; Sapkota et al., 2013). Studies have shown that women and girls feel

insecure, guilty, and humiliated while practicing Chhaupadi (Upadhyay, 2018). International media have in

recent years covered the deaths and difficulties caused by the practice (Taracena, 2018).

Studies that measure the prevalence rate of Chhaupadi have been conducted in different areas of Far and

Mid–Western Nepal. For example, Amatya et al. (2018) find that, among school girls, 72 percent practice

Chhaupadi in Achham. Meanwhile, in more accessible areas of Far and Mid–Western Nepal such as Bardiya

and Kailali districts, only 21 percent practice it (Ranabhat et al., 2015). Furthermore, in Pyuthan district

in the Mid–West, 94.5 percent experienced Chhaupadi and only 27.5 percent slept in their usual bedroom

during menstruation (Parajuli et al., 2019).5 These numbers suggest not only that the prevalence rate varies

geographically, but also suggests some confusion in how to estimate Chhaupadi as it can be classified in a

spectrum from the most–extreme case of being isolated in a hut to a less severe one, being made to sleep in

a different room of the same house.

Over time, it is not clear whether there is an increasing or a decreasing trend in the prevalence rate of

Chhaupadi. Parajuli et al. (2019) claim that factors like increased social awareness, social inclusion and

3According to Hindu religious myths, the king of heaven – Indra was accused for his sins of killing a high caste Hindu and

his illicit sexual relationship with a woman. As a way of apologizing for his sin, all women were said to be punished through

menstruation and menstrual taboos (Upadhyay, 2018).
4The length, width, and height of the huts is 208.6cm, 130.9cm, and 125.4cm respectively.
5However, Parajuli et al. (2019) do not explain what is meant by experiencing Chhaupadi or how it is different from not

sleeping in their usual bedroom during menstruation.
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advocacy lead to a decreasing trend in Chhaupadi. The Nepal Multiple Indicator Cluster Survey (NMICS)

supports this by reporting a decrease in the overall practice from 68.5 percent in 2010 to 37 percent in 2014 in

all of Far and Mid–Western Nepal.6 When only considering women living in chhau huts the trend follows the

same pattern, from 28 to 17 percent. On the other hand, when looking only at the Mid–Western Mountains

it is evident that there has been an increase in people reporting that they stay in chhau huts from 52.4

percent in 2010 to 71.2 percent in 2014.7

These studies have used a direct questioning technique to estimate the prevalence rate. However, the literature

suggests that such techniques could result in a biased estimate for various reasons. Respondents could lie

either for fear of being faced with legal consequences, in order to adhere to social expectations, or if they

perceive the questions to be intrusive (Tourangeau and Yan, 2007). Chhaupadi is controversial, both a

socially accepted tradition and an illegal practice.8 Hence, it fulfills all the criteria for direct questioning in

surveys to not elicit truthful answers. In social science research, the discrepancy between the reported answer

to a direct question and the truth is called social desirability bias and exists when respondents answer in a

manner that they think will be viewed favourably by others. In this case, the prevalence rates reported in

the body of literature may be biased upwards due to social pressure or biased downwards because of threat

of disclosure.

2.2 Context

Districts in Far and Mid–Western Nepal are infamously known for practicing Chhaupadi. Some of the

districts that report most Chhaupadi cases are Achham, Bajura, Kalikot, and Bajhang. Among these

districts, Achham was chosen as the area of study, primarily because it is relatively more easily accessible.9

The Human Development Index (HDI) that measures development through education, health and income,

is 0.378 in the district of Achham (NPCUNDP, 2014). This is lower than the national average of 0.458 (for

comparison: the USA has an HDI of 0.924). The annual per capita income is USD 536 compared to the

national average of USD 1160. The Demographic Health Survey (DHS) estimates that 84 percent of the

people in Achham are in the poorest quantile (DHS, 2016). According to the Human Poverty Index (HPI),

Achham is one of the worst–off districts with an HPI of 46.68.10

6We calculated these percentages using the open source data set of 2010 and 2014 provided by the NMICS. The estimates

include women that are sent to either a chhau hut, different room of the same household, or to an animal shed.
7In this report, Achham has been classified as a district in Mid–Western Nepal.
8In May 2005, the supreme court of Nepal banned the practice of Chhaupadi. Additionally, in 2008, the Ministry of Women,

Child and Social Welfare promulgated guidelines to eradicate Chhaupadi nationally through its directive called “Chhaupadi

Pratha Unmulan Nirdesika 2064 BS”. Tragic deaths of 10 women practicing Chhaupadi forced the Nepalese parliament in 2017

to criminalize the practise of the tradition under clause 168 (3) of the Civil and Criminal code which fines people practicing it

with 3000 NPR (USD 1 is approximately 113 Nepali Rupees (NPR)) and/or 3 months in jail.
9Despite being hilly like the other districts, it is relatively more connected to the road network. According to Sakchyam, an

INGO based in Nepal, more than 50 percent of the Village Development Committees (VDC) in Achham are connected through

a road network.
10HPI is an index value of several variables such as percentage of people not expected to survive to age 40, adult illiteracy

rate, percentage of people without safe water, percentage of malnourished children under the age of 5.
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The Gender Empowerment Measure (GEM) measures the opportunities open to women to make decisions

regarding their political and economic participation along with their power over economic resources. As the

district of Achham has a female literacy rate of only 37 percent, compared to the overall literacy rate of

53 percent, women significantly lag behind in administrative and professional positions (NPCUNDP, 2014).

Even though the government of Nepal made primary schooling and education up to grade 10 free of charge

since 1951 and 2000 respectively, the mean years of schooling in Achham is still only 2.5 years (NPCUNDP,

2014).

3 Literature Review

Chhaupadi is both a harmful tradition and an extreme form of a menstrual taboo. However, the literature

on Chhaupadi is scarce, thus, to map out the holistic impacts of such a tradition, this study has relied on

the literature from other harmful traditions and menstrual taboos.

The overall impact of harmful traditions on the economy arises from different individual and household level

costs. For instance, costs arise when affected women need to seek healthcare for wounds or psychological

therapy. Institutions are burdened with providing police enforcement and legal services. Missed work days

and foregone household work are common when the victims have been subject to severe discrimination.

Moreover, the experience of gender–based discrimination does not only affect the victim. Third parties such

as children are also affected where missed schooldays have been seen as a consequence (Duvvury et al.,

2013). Notably, the literature aimed at estimating the economic cost of gender–based discrimination has

simply aggregated the individual costs arising from the incidents to provide rough estimates of the loss to

the economy (Raghavendra et al., 2017). Authors such as Duvvury et al. (2013), Siddique (2011), and

Vara (2013) estimate these costs to be 1.41 percent of total GDP in Vietnam, 2.05 percent of total GDP in

Bangladesh, and 3.7 percent of GDP in Peru.

More careful econometric techniques have shown that these traditions and taboos tend to decrease the

likelihood of regular school attendance among girls which results in lower formal education levels. From an

economic point of view, girls missing out on school comes at a higher opportunity cost to the economy as

they have a higher marginal return to education (Psacharopoulos and Patrinos, 2004). Taking the impact

of female education on fertility into account the cost gets even higher, and these costs increase if the next

generation is also considered (Klasen and Lamanna, 2009).

The consequences of traditional practices on social welfare presented above are based on self–reported data.

Moreover, these costs may be even bigger when people do not report the cases of discrimination due to fear

and shame. We note that, in political and social science, truth–telling techniques have been used to get

around the problem of biased answers. However, these techniques have typically not been used in the realm

of Development Economics. One of these methods, called the list experiment, is used to study sensitive issues

and could be employed when looking at the traditions that have economic implications in terms of human

capital and income. After discussing the economic costs of gender–based discrimination through the lens of
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harmful tradition and menstrual taboo below, we will review the studies that have used the list experiment

to study contentious issues.

3.1 Harmful traditional practices

Harmful traditional practices are committed primarily against women and can take different forms such as

Female Genital Mutilation (FGM), child marriage, breast ironing, and son preference (OHCHR, 1995). Even

though these traditions vary in their form, they still tend to have three main features in common. First, they

are generally performed on young girls without their consent and thus, are human rights violations. Second,

they almost always have a component of physical and psychological violence (Chesnokova and Vaithianathan,

2010). Third, they have often been in practice for so long that the society accepts them as part of their

culture and identity without questioning it (OHCHR, 1995). Thus, some of the sinister implications of these

practices are violations of human rights and has an adverse effect on women’s human capital accumulation

which further perpetuates the gender power imbalance and hence, diminishes a country’s capacity to grow

(King and Mason, 2001). Below we discuss some of these implications that arise due to FGM and child

marriage in detail.

FGM is a ritual where female genital organs are altered for no medical reason. The procedure, often performed

by local healers, comes with severe health consequences such as infections, excessive bleeding, infertility, and

birth–related consequences (Yirga et al., 2012; Kaplan et al., 2011; Banks et al., 2006). Adam et al. (2010)

estimate the global loss of life years due to excessive bleeding to be 2.8 million life years which is equivalent

to a girl losing half a month of her lifespan. Other studies have shown that there is a heavy economic burden

that stems from FGM on health systems. Ekenze et al. (2009) show that on average the duration of the

required follow–up to deal with FGM complications is 13 months; Ekenze et al. (2007) find that average cost

of management of FGM–related medical complications is USD 120 per victim. Only one of these studies,

namely Adam et al. (2010) estimate the medical costs associated with FGM at the macro level. They report

that FGM-related costs amount to USD 3.7 million which is 0.1 to 1 percent of what the government spends

on the health of 15–45 years old women and girls in six African countries. This is an additional expense

along with the psychological trauma that FGM causes.

Another example of a harmful tradition is the practice of child marriage. The tradition is upheld due to

social and cultural norms, religious faith, and socio–economic status (Parsons et al., 2015). Child marriage is

closely associated with early childbirths which in turn have a large impact on girls’ schooling, subsequently

making it harder for them to acquire knowledge about health (United Nations Children’s Fund, 2014). Lloyd

and Mensch (2008) find that school–aged marriage is a greater deterrent to school progress than schoolgirl

pregnancy in Sub–Saharan Africa, where dropout rates range between 39.5 percent in Cameroon and 20.1

percent in Burkina Faso.11 Consequently, low educational attainment among girls increases the barriers of

getting a formal job, and they tend to miss out on social skills and networking (Abu-Ghaida and Klasen,

11Lloyd and Mensch (2008) calculated these estimates using surveys where parents were asked why their children dropped out

of school.
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2004). Likewise, early and frequent childbearing can require long recovery periods, exacerbating labor force

participation. Naturally, a smaller labor force affects the overall economic growth of the society (Parsons

et al., 2015).

Similarly, the odds of experiencing violence are highly dependent on when the child is married. It is highest

for those who marry before the age of 15 and is slightly lower for those married between the ages of 15–17

(Kidman, 2016). Child–marriage also has inter–generational impacts on children’s human capital. Sekhri and

Debnath (2014) instrument child marriage with age of menarche to estimate the impact on her children’s

ability to perform arithmetic and reading tasks. They find that delaying mother’s marriage by one year

increases the probability of her children being able to complete the most challenging tasks by 3.5 percentage

points. Using an exogenous shock caused by drought and flood in Bangladesh, Ramnarine (2017) finds that

children from child marriage unions are more likely to be stunted.

3.2 Menstruation

Menstruation is treated differently in different cultures – some cultures rejoice and celebrate it whereas others

try to hide it (Crawford et al., 2014). It is important to understand cultural values around menstruation

as it may have consequences for girls’ growth through its impact on education, physical, and psychological

well–being (Scott et al., 2009; Lloyd and Young, 2009). Scott et al. (2009) confirm the importance of cultural

values in their study in Ghana where girls can not participate wholeheartedly due to a set of physical, and

socio–cultural restrictions that label menstruation as a taboo. They also highlight the fact that girls are at an

educational risk at the very onset of menstruation in itself. It interferes with a girl’s ability to attend school

because she naturally requires more facilities and sanitation than her male classmates (Kirk and Sommer,

2006).

Lack of modern sanitary products such as access to pads also contribute to girls’ school absenteeism (Scott

et al., 2009; Oster and Thornton, 2009). The existing literature associates absence from school to other

outcomes such as reduced academic performance, drop–out rates and delays in their academic and social

development (Balfanz, 2016; Ginsburg et al., 2014). Scott et al. (2009) find that providing sanitary pads

for six months decreased the rate of absenteeism, on average, from 21 percent to 9 percent. The girls

in treatment villages reported an improvement in concentration in school, higher levels of confidence and

increased participation in regular activities. Similarly, Oster and Thornton (2009) conducted a randomized

controlled trial study providing menstrual cups in Chitwan, Nepal.12 Even though it was said that girls were

more likely to be absent from school on days menstruating, they found that, on average, only 0.4 school days

were missed per girl over one school year. Naturally, providing menstrual cups to these girls did not have

any impact on school attendance.

Apart from this, the lack of adequate sanitary facilities in schools has an adverse effect on education. For

example, Adukia (2017) find that constructing toilets in India increased enrollment in upper–primary–schools

12Per capita income in Chitwan is USD 1573 whereas national average is USD 1160 .
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by 8 percent and primary–school by 12 percent. There are reasons to believe that the quality of facilities

impacts girl’s education even more. For instance, girls require clean water to manage their periods and the

lack thereof complicates school participation for them (Grant et al., 2013; Maimaiti and Siebert, 2009). As a

matter of fact, a sanitation program conducted in Bangladesh increased girls’ enrolment rate by 11 percent

(Cairncross, 1998). Moreover, developing countries tend to lack female teachers due to the lack of facilities

in school, which hinders their ability to manage their menstruation comfortably and privately (Kirk, 2006).

Similar evidence also exists in China, where Maimaiti and Siebert (2009) confirm that after controlling for

various socio–economic variables, the impact of poor access to water reduces the duration of girls’ schooling

by 16 percent as compared to only 5 percent for boys. Likewise, in Panama, the lack of facilities to manage

menstruation makes girls in sixth grade 6 to 10 percentage points more likely to miss at least one day of

school compared to the boys in grade six or girls in lower grades (World Bank, 2017).

Along with the adverse impact on education, poor menstrual hygiene also impacts women and girls’ health.

Studies identify poor menstrual hygiene to be the leading cause for the widespread prevalence of reproductive

tract infections (RTI) in low–income countries (Sumpter and Torondel, 2013).13 A randomized controlled

trial in Kenya found that RTI prevalence is only 21.5 percent for girls provided with menstrual cups compared

to 27 percent in control groups (Phillips-Howard et al., 2016).

Even more interesting is a study by Ichino and Moretti (2009) that explains gender differences in labor

market outcomes through a specific biological factor – menstruation, which only affects women but not men.

Using a personnel data set of a large Italian bank, the authors find that females are more likely to be absent

28 days after the previous absence compared to males. They further suggest that conditional on the 28–days

cyclical absenteeism, gender gap earnings would decrease by 14.1 percent primarily because employers use

observable worker qualities such as absenteeism to predict productivity and set wages.

3.3 List experiment

List experiments have in recent years gained popularity when trying to study the incidence of sensitive

behaviors which traditionally have been hard to estimate as the responses may suffer from social desirability

bias.14 Social desirability bias is a type of systematic error that distorts survey responses, as respondents

tend to bias their self–reporting of a sensitive topic (Tourangeau et al., 2000). Different methods have been

developed in order to reduce this bias, one of which is the list experiment.

In the list experiment, respondents are given statements and are instructed to report how many they agree

with. The idea of the list experiment is to make the respondents’ answer anonymous by not having them

reveal which statements they agree with, only how many. This should make it safe to reveal the truthful

13Studies suggest that RTIs are caused by infections such as bacterial vaginosis and vulvovaginal candidiasis which are

introduced to the reproductive tract either through the materials used to absorb menstrual blood or due to poor menstrual

hygiene during menstruation.
14In the literature the list experiment is also called item–count–technique, unmatched count technique, list randomization or

block total response method.
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answer to the sensitive statement “This household currently practices Chhaupadi”. The respondents are

randomly divided into two groups – control and treatment – with differing lists of statements. The control

group gets a list of J number of non–sensitive statements. The treatment group receives the same list

followed by a sensitive statement J + 1. The difference between the group means provides the estimate of

the people that agreed with the sensitive statement. Moreover, because the treatment and control group are

randomized, it allows the results to be generalized to the whole population from which the sample is drawn

(Redlawsk et al., 2010).

The list experiment method has been used for studying many different beliefs and attitudes ranging from

voting behaviour to attitudes regarding extreme cases of gender discrimination.15 This method has been

extensively used in political science. For example, Gonzalez-Ocantos et al. (2012) used the method to study

vote buying in Nicaragua and found that 24 percent of the registered voters were offered gifts/services in

list experiment whereas only 2 percent reported the behaviour when asked directly; Redlawsk et al. (2010)

used the list experiment when Barack Obama was about to become the first black president, and found that

30 percent of white Americans were “troubled” by this; Aronow et al. (2015) studied support for same sex

marriage in the US using the list experiment, however, did not find any difference between the estimates

from list experiment and direct questioning.

Similarly, the list experiment has also been used to study a variety of other issues in social sciences. Tsuchiya

et al. (2007) estimate what percentage of people admit to have shoplifted. They compared direct question and

list experiment technique, and found that the latter yielded higher estimates of the proportion of shoplifters

by nearly 10 percentage points. The same authors also used the list experiment set–up to study a non-

sensitive issue, blood donation, and found no significant difference between the estimates. This suggests

that the list experiment produces different estimates when used to study contentious issues compared to

non–sensitive issues where people would have no desire to lie. Moreover, Joseph et al. (2017) studied the

under–reporting of domestic violence in Kerala, India and found that over 9 percent under–report it; LaBrie

and Earleywine (2000) used the list experiment and confirmed that a higher number of students agreed to

having been involved in a risky sexual behavior, such as having sex without a condom after drinking, than

in the anonymously self-reported survey.

Only a few authors in the field of economics have used the list experiment to study sensitive issues. Karlan

and Zinman (2012) used the list experiment for a micro–finance study and found that people tend to under–

report the use of loans for non–enterprise purposes when asked directly. De Cao and Lutz (2018) adopts the

list experiment to measure attitudes regarding illegal female genital cutting (FGC) in Ethiopia. The method

confirms that respondents when asked directly, compared to when asked in the list experiment, under–report

their FGC–support by approximately 9 percentage points. Moreover, Karlan and Zinman (2012) also found

that the list experiment is more effective and easier to administer compared to other indirect methods such

as the randomized response technique and the bogus pipeline.

15Blair Imai has put together a web page collecting examples of list statements:

https://imai.fas.harvard.edu/research/files/listExamples.pdf
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Since the sole purpose of the list experiment is to measure a sensitive topic which is not revealed directly, it

is not surprising that data validating the list experiment is hard to find. Rosenfeld et al. (2016) show that

compared to direct questioning, the list experiment is able to more accurately estimate people’s actual voting

behaviour on an anti–abortion referendum. However, the list experiment when compared to other indirect

questioning techniques did not yield the least biased estimate. Wolter and Laier (2014) find results that

overall support the list experiment and prefer it over the more advanced indirect methods. de Jonge and

Nickerson (2014) tested whether the list experiment estimate would be inflated or deflated depending on the

number of the statements in the list by using the priors about the incidence of two behaviors. Their result

suggests that the list experiment is a reliable method to study low incidence sensitive behaviors. Likewise,

Haber et al. (2018) test the list experiment’s validity by indirectly asking for respondents’ HIV–status and

compare it to the researcher–known data on HIV. They find that the list experiment did not manage to

measure the prevalence rate of HIV when comparing to the true data. However, they do not exclude the

possibility that the list experiment estimate could have failed not because the method itself does not work

but because of the difficulties in its implementation or comprehension.

As the list experiment has been more widely used, a body of literature refining its handicrafts has grown to

exist. Commonly, a simple difference–in–mean estimator has been used to measure the difference between

the treatment group, receiving a list of non–sensitive statements and the sensitive statement of interest, and

the control group receiving only the non–sensitive statements. Nevertheless, more sophisticated analytic

methods have been brought forward, like multivariate analysis. This enables to show what characteristics

the respondents answering affirmatively to the sensitive statement might have (Imai, 2011). This is discussed

further in Section 4.3 where the empirical strategy is presented.

4 Data and Methodology

This section provides a description of how the data collection process was conducted, followed by outlining

the basis of the list experiment and how it was set–up in this study. Building on this empirical strategy, we

derive the difference–in–means and the multivariate regression.

4.1 Data

A household survey was conducted in September 2019 in three local administrative units of Achham to

estimate the prevalence rate of Chhaupadi. Prior to conducting the main data collection, the questionnaire

was piloted among 50 respondents in a village that resembles Achham. The main objective of the pilot was

to test the translated questionnaire and the randomization technique that was to be used for the actual

data collection in Achham.16 After the pilot, some of the questions were updated to adjust and fit the

local context. The questionnaire consisted of various sections starting with the demographic and household

16The questionnaire was translated first to Nepali by one translator. Then it was again back–translated to English by another

translator in order to ensure that no information was lost in the translation.
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characteristics of the primary respondent. Here, questions such as age, number of fertile women in the

household and religious belonging were asked. Following this, a detailed household roster was filled in. Each

family member’s age, gender, education level was recorded. Next, the prevalence rate of Chhaupadi was

measured in three ways: the list experiment, direct questioning, and by asking the respondents to estimate

the prevalence rate in their village (henceforth, referred to as the neighbour question). Moreover, several

questions regarding the practice of Chhaupadi were asked. For instance, where the women stay during their

menstruation, the reasons for practicing it, if they like the practice, how they think it could be eradicated,

and if they were aware of the laws against Chhaupadi. Lastly, several questions capturing gender attitudes

such as when a man is entitled to beat his wife, if men are more entitled to a job when jobs are scarce, and

who is making the household decisions. The English version of the questionnaire can be found in Appendix

A.2.

Ten enumerators were invited to a three–day long training where only six were selected to go out in the field

and collect data. To be selected for the field work, surveyors were tested on their ability to fluently read and

note responses, their trustworthiness, and their overall attitude toward the training and tasks assigned. On

the third day of training, enumerators were sent out for a mock data collection session for half a day around

the village where the training took place. The data collected by two of the enumerators from this day was

excluded from the main data analysis as they failed the test. Enumerators were not told that this was a mock

test before they were sent out to the field. Additional supervision and monitoring was done by the authors.

Random checks were done in surveyed villages to ensure that the enumerators upheld the quality work.

4.2 The sample

The data was collected from 14 wards of three local administrative units. Each ward has several villages.

Within each village the observational unit was households where data was collected from the mothers, fathers,

mother–in–laws and father–in–laws of girls and women aged between 15–49. The reason for choosing this

sample was to get answers from those who make the key decisions in the households. The sample was selected

from the villages which had to pass two exclusion criteria. To be part of the study, the villages had to have at

least 60 households and should not be located more than 4 hours away by car from the local market place in

one of the bigger towns in Achham. The exclusion criteria were based on two reasons: first, the enumerators

had to have enough houses to survey per day. Second, longer distances would not leave enough time for

a minimum of six working hours. The closest village was 0.55 kilometres away from the the local market

place and the furthest was 13 kilometres away. With these exclusion criteria, all the villages within a 4 hours

radius were reached.17 Notably, to reach these villages, one would have to walk difficult switchbacks (winding

zig–zag pattern roads) which made the mental distance of the households longer than the displacement.

When enumerators reached the village, they were assigned to different clusters. The households were ran-

domly chosen by surveying every second household located within the clusters. Enumerators were instructed

17One village had to be left out due to an unforeseeable event - a case of suicide in the village. All the people living in the

village were helping the grieving family and hence, no one was available to take part in the survey.
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to survey the first house they saw when they reached the cluster. After surveying the first house, they were

instructed to look on their left and choose the next house closest to the house they saw on the left and so

on. Enumerators were instructed to look for houses on their right only when there were no houses on the

left and then follow the same procedure. The enumerators were also trained to alternate between a female

and a male respondent. However, in cases where the requested gender was not present, the enumerators were

instructed to survey the eligible household with whoever was present at that time for the interview. If there

were more than one eligible respondent available for the survey, they were instructed to interview the oldest

one. Nonetheless, gender was prioritized before age.

The respondents were randomly selected into either treatment or control group. Every fifth household

was assigned to the control group by the researchers.18 Therefore, the enumerators were not aware of the

treatment status of each respondent and thus, could not have influenced their responses. Table 1 illustrates

key information about the primary data collection. As seen below, a total of 503 households were surveyed,

out of which 421 were assigned into the treatment group and 78 into the control group. The study covered

a total of 14 wards in three local administrative units with 61 clusters in total. The sample consists of 355

females and 147 males.19

Table 1: Sample description

Variable Number of respondents

Households 503

Females 355

Males 147

Treatment 421

Control 78

Wards 14

Clusters 61

Notes: Clusters are located within the villages that

were chosen based on two exclusion criteria. First, the

village needed to consist of approximately 60 or more

households. Second, it had to be located less than 4

hours away from the market place with car.

18This led to a control group size of approximately 15 percent. Since randomization was done on an individual level, and

measures were taken to avoid responses in the extremes (0/5 or 5/5), a large confidence interval was assumed to be achieved

without having to allocate more respondents into the control group. We further show this through a power calculation in section

4.5.
19Even though the study had prioritized getting a 50–50 male and female ratio, it could not be achieved. Primarily because

more than 90 percent of the males from Achham travel to India for work. Thus, not enough males were available in the villages.

12



4.3 Experiment set–up

This study measures the prevalence rate of Chhaupadi in three different ways. Spread across the question-

naire, the three questions were asked in the following order: First through the list experiment, then through

direct questioning and at last through asking the respondent to estimate the prevalence rate in their village

themselves (neighbour question). The order of the questionnaire was set–up to minimize the risk of letting

one question influence the response to the next one. At the very end of the questionnaire, the respondents

were asked whether they knew if there exists a law against Chhaupadi.

While the Section 3.3 outlined the many use cases of the list experiment, the list used in this study was

constructed based on the literature aiming at improving the list experiments’ efficiency and avoiding strategic

and non–strategic errors. How these errors were avoided and how the list was set up is explained below

starting with the latter.20

The following introductory text was read out to the respondents as part of the list experiment. Note that

before the actual list experiment was conducted, respondents were trained on an example of another list

experiment (Haber et al., 2018).

For the next question, start with your hand closed behind your back so that we cannot see it. Just to be clear,

we want you to do this in private so that we cannot see your hand and then we cannot know which questions

you agreed or did not agree with. After the set is finished, show us how many fingers you have raised. I don’t

want to know which ones; just HOW MANY you agree with. As a reminder, you may refuse any question

you don’t want to answer.

Next, the list of non–sensitive statements used for both the control and treatment group in this study is as

follows:

1. Members of this household have spent a whole day and night without eating anything.

2. A man is the head of this household.

3. It is not alright for an unmarried couple to live together before they get married.

4. Any member of this household has a bank account.

The sensitive statement given to respondents in the treatment group is:

5. This household currently practises Chhaupadi.

Traditionally, the control and treatment group differ in the number of statements. However, Ostwald and

Riambau (2017) recommend to include a placebo statement – which is false or nearly false to all respondents

20Other similar methods such as the item count response technique have been used to measure socially unacceptable consumer

behaviours like cigarette smoking amongst pregnant women (de Jong and Pieters, 2019). This method allows for measuring the

answers of the non–sensitive statements in the list to similar questions asked directly to the respondent in the survey. One of

its advantages is that it does not require the struggle of having two samples (treatment and control). However, this method

was not chosen for this study because of the illegality of the sensitive statement and even the slightest distrust regarding the

anonymity had to be avoided.
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– to the control list of statements to secure against positively biased findings due to respondents selecting

the perceived middle point which is specially important when operating in a context where education levels

are low or respondents are prone to satisfy.21 Hence, the control group was also given a fifth statement:

5. Me and my family migrated from Kathmandu to Achham only last week.22

As mentioned above, the list experiment is sensitive to strategic and non–strategic measurement errors

(Ahlquist, 2017). The strategic measurement error stem from respondents not revealing the truthful an-

swer to the sensitive statement whereas, the non–strategic measurement errors occur in the process of data

management or by the poor quality of responses stemming from respondents not understanding properly.

First, the strategic measurement errors can be avoided by incorporating at least one high–prevalence state-

ment as well as at least one low–prevalence statement (Blair and Imai, 2012; Glynn, 2013). This is also known

for avoiding floor and ceiling effects (Kuklinski et al., 1997). The floor effect is present when respondents

agree to no statements in the list and hence, would reveal their position on the sensitive statement if they

wanted to respond affirmatively. Similarly, the ceiling effect is reached when the respondent would reveal

their true belief on the sensitive statement by wanting to agree to all the non–sensitive statements in the list

experiment. Naturally, including statements that do not have high or low prevalence increases the variance

of the list experiment. The list used for this study partly uses statements that are directly comparable to the

survey questions asked in DHS (2016) in Achham. 98 percent of the respondents say they have never spent a

whole day and night without eating. Next, 44.6 percent agree to having a bank account. Given the cultural

context it is hypothesized that statement number three, whether an unmarried couple can stay together,

will be a low–prevalence statement, whilst statement number two, a man is head of the household, will have

some variation. From this set–up, we assume that respondents, on average, will agree to two non–sensitive

statements.

Scholars suggest that selecting items with predictable response patterns can reduce the variance of control

lists. Moreover, Gosen et al. (2019) suggest that non–sensitive statements should be neutral in nature. One

study in South Africa that uses the list experiment to study the HIV status of individuals also used non–

sensitive items that are not correlated with the sensitive question of interest (Haber et al., 2018). Some

authors have also commented on the fact that the non–sensitive statements should not be in contrast to the

sensitive statement. However, it can be difficult to construct the non–sensitive questions in such a fashion

that they are not sensitive. Furthermore, the no–design effect, meaning that the inclusion of the sensitive

statement should not affect the respondents’ answers to the non–sensitive questions, is believed to be avoided

by the inclusion of statements number two and three.

21Ostwald and Riambau (2017) show that there is a statistical significant difference between the average reported number of

statements agreed to depending on the length of the list used in the list experiment. The reason why the length matters could

stem from respondents selecting the perceived middle point.
22Nepal is urbanizing quickly. Since Achham is a very rural district of Nepal, the likelihood of someone moving to Achham

from Kathmandu, the capital city of the country, is low. We expect it to be even lower as we ask if it happened a week before

the survey. Because of this, we hypothesized that this statement would be false or nearly false to all respondents.
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Moseson et al. (2015) suggest that non–sensitive items should be relevant to the population of interest. For

example, in a study in Liberia, one of the non–sensitive items was “I have had malaria”. It was considered

a high–prevalence item. Another study conducted in South Africa also had non–sensitive items that were

culturally relevant and easy to answer. The researchers designed such items in conjunction with community

representatives (Haber et al., 2018). In this list, statement number two and three are believed to be culturally

relevant.

Second, the non–strategic measurement error could be assumed to be particularly present in a developing

country setting. Kramon and Weghorst (2012) have conducted 11 list experiments in Kenya and Tanzania

from 2009 to 2012. They suggest that while conducting the list experiment it is important to understand

that list experiment obliges respondents to expend more cognitive effort to accurately provide answers than

other question formats. Thus, the control items should be brief and easily interpretable as this can reduce the

effort required from participants substantially. They suggest that using items (both control and sensitive) in

similar “topical and temporal areas of respondents’ memories can make recall less laborious”.

Simplifying complex and unfamiliar methods, such as the list experiment, for an illiterate respondent group

is difficult. However, this study has tried to get around the problem in two ways. First, as mentioned above,

following Haber et al. (2018), all respondents had to do a mock exercise before performing the actual list

experiment. Second, to further decrease the non–strategic measurement error, Tsuchiya and Hirai (2010)

and Nepusz et al. (2014) exploit a finger counting technique, where the respondents count the number

of statements they agree with using their fingers behind their backs. In this study the respondents were

instructed to do the same for the list experiment. Respondents were however instructed to count on their

fingers, not holding them behind their back, during the mock list experiment performed before the actual list

experiment. In this way the enumerator could see if the respondents did agree to the low–prevalence mock

statements such as I have blue hair and explain the method further to make sure the respondent understood

the task.

In order to keep the anonymity of the survey it is of great importance to construct a list experiment in such

a fashion that the enumerator is not able to depict which statements the respondent has agreed to. We did

this by asking the respondents to count the number of agreed statements on their fingers behind their backs

which reduced the possibility of the enumerator knowing which statements were applicable to the respondent.

Also, the exclusion of names and any written consent makes sure that the respondent does not feel as if any

answer can be traced back to them.

However, there are two setbacks that limit the efficiency of the list experiment. Firstly, the list experiment

requires a large sample size. The large sample size is needed to be able to achieve some precision in the

difference–in–means estimator. Secondly, the anonymity of the experiment makes it impossible to link the

attitude towards the sensitive statement with the respondent (Glynn, 2013).
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4.4 Empirical strategy

When formalizing the empirical strategy, we have used the same notations as Imai (2011). The total number

of respondents in the study is N . Respondents are assigned to a treatment status Ti = t. The respondents

assigned to the control group (Ti = 0) receive J number of statements whereas respondents associated with

the treatment group (Ti = 1) receive J + 1 statements (+1 represents the sensitive statement).23 The

possible responses to the control statements for any respondent, depending on their treatment status t will

be j = 1, .., J . We define our outcome variable following Holland (1986) as Zij(t). This expression takes a

value of 1 if the answer is affirmative and 0 otherwise. To clarify, a respondent i in the treatment group

answering affirmative to the jth control statement is Zij(1) = 1. Moreover, Zi,J+1(1) refers to respondent

i’s hidden answer to the sensitive statement. Naturally, Zi,J+1(0) is not defined. Z∗
ij is the respondent i’s

truthful preference to jth statement where j = 1, ..., J + 1.

Respondents are asked not to reveal their answer to each statement but rather to give the total number

of statements they agree with. Hence, collected data from the list experiment shows only the aggregated

response Yi that the respondent i has revealed. Thus, potential responses for the control group is Yi(0) =∑J
j=1 Zij(0) where Yi(0) ∈ {0, ...., J} whereas for the treatment group, it is Yi(1) =

∑J+1
j=1 Zij(1) where

Yi(1) ∈ {0, ...., J + 1}. The observed outcome is Yi = Yi(Ti). Additionally, Xi refers to a set of covariates

(Imai, 2011).

The identification assumptions for the list experiment are listed below:

i. Randomization of the treatment:

for any respondent i = 1, ..., N {
{Zij(0), Zij(1)}Jj=1, Zi,J+1(1)

}
⊥ Ti

Randomization implies that the sample was randomly assigned to treatment or control. Hence, potential and

truthful responses are jointly independent of the treatment variable.

ii. No design effect:

for any respondent i = 1, ..., N
J∑
j=1

Zij(0) =

J∑
j=1

Zij(1)

No design effect implies that respondents do not give different answers to non–sensitive statements depending

on whether they were exposed to the sensitive statement. Design effect could occur if the sensitive statement

stands out notably in comparison to the non–sensitive statements. This has been avoided by including

statements that are relevant both to the culture and the topic being studied.

23As mentioned in the previous section, the control group also received five statements. However, this fifth placebo–statement

was constructed in a fashion so that it would be false for all or nearly all of the respondent and is assumed to take the value of

zero. In this case, the control group receive J + 0 statements.
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iii. No liar:

for any respondent i = 1, ..., N

Zi,J+1(1) is a truthful response which means that Zi,J+1(1) = Z∗
i,J+1. Untruthful responses are avoided by

averting floor and ceiling effects which was explained above in list experiment set–up.24

4.4.1 Difference–in–means

From above it is clear that the “no design assumption” and “no liar assumption” together eliminate the

probability of having the sensitive statement affecting the non–sensitive statements. Assuming that the

assumptions above hold, it must be that: Yi(1) − Yi(0) = Zi,J+1. Then the standard difference–in–means

(DiM) estimator follows:

τ̃ =
1

N1

N∑
i=1

TiYi −
1

N0

N∑
i=1

(1− Ti)Yi

where N1 =
∑N
i=1 Ti is the size of treatment group and N0 = N −N1 is the size of control group. Thus, τ̃ is

the unbiased estimate of the population average response to the sensitive statement.

The expectation of the population average should equal the probability that the respondents in the treatment

group answer affirmatively to the sensitive statement of interest: E(τ̃) = Pr(Zi,J+1(1) = 1).

4.4.2 Multivariate regression analysis

The difference–in–means estimator presented above comes with some limitations. The DiM does not allow

to estimate multivariate relationships between the affirmative answer to the sensitive statement and the

respondents’ characteristics. Imai (2011) generalizes the DiM estimator to a multivariate regression estimator

relying on assumptions of no design effect and no liars. This enables us to see which respondent characteristics

are associated with answering affirmatively to the sensitive statement. Since the survey is discrete, the

nonlinear least square estimator would be more suitable. However, if linearity is assumed between the

control and treatment group, a linear regression with interaction terms can be used.25

Nonlinear model:

Yi = f(Xi, γ) + Tig(Xi, δ) + εi

where E(εi|Xi, Ti) = 0 and γ, δ are unknown parameters. The model implies that f(x, γ) = E(Yi(0)|X = x)

g(xi, δ) = Pr(Zi,J+1(1) = 1|Xi = x) for x ∈ X. f(x, γ) and g(x, δ) represent the regression models for the

conditional expectations of the control and sensitive statements given the covariates.

If linearity is assumed f(x, γ) = xᵀγ and g(x, δ) = xᵀδ, then the estimator reduces to a linear regression

with interaction terms (with the treatment dummy). Hence, the linear model is as follows:

Yi = Xᵀ
i γ + TiX

ᵀ
i δ + εi

24Answers to control items need not to be truthful. However, it is assumed that when adding the sensitive statement to the

control statements the truthfulness is not affected.
25There are several papers that have assumed linearity in the literature. For instance, De Cao and Lutz (2018).
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Here, vector δ constitutes the parameters of interests. They indicate which respondent’s characteristics Xi

can explain the variation in affirmative answers to the sensitive statement. However, it is not possible to see

any causal relationships with this method, one would only be able to interpret the δ as associations.

Since the error variances are likely to differ between the treatment and control group, heteroskedasticity–

consistent robust standard error are used. Using the linear regression instead of the nonlinear one makes the

estimates easier to interpret. However, the response variables are not bounded in the way they would have

been in the nonlinear regression.

4.5 Power calculation

The study was designed to have a 80 percent statistical power. Drawing upon the effect size hypothesized

when creating the list experiment which assumed that the average number of agreed statements would be

two, a power calculation was done to identify the required sample size for the experiment.

Figure 1: Estimated experimental-group mean for a two-sample means test

Figure 1 illustrates the estimated effect size and experimental-group mean when having 15, 17.5 or 20

percent of the sample assigned to a control group. Given the limited resources for hiring enumerators and

the hypothesis that the prevalence rate, would be large an estimated minimum sample size using 17.5 percent

in control group was 500 respondents which would enable a mimimum detectable effect of 33 percent.26

26We assumed the standard deviation to be one and that it would be the same for both the control group and treatment

group. The standard deviation of one was assumed because only one statement in the list is a medium–prevalence statement.

Also, when deciding sample sizes we hypothesised the prevalence rate measured through list experiment to be well above 50

percent.
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5 Results

5.1 Descriptive statistics

Table 2 contains descriptive statistics from the data collected in Achham in September 2019. The study

contains both female (71 percent) and male (29 percent) respondents where one member per household has

been surveyed. 99 percent of the respondents follow Hinduism. The most prominent caste is chhetri which

is known as the “middle” caste in Nepal. The average number of children per household is 2.11 and the

average number of adults per household is 3.19. The average number of eligible women per household, that

would be women of fertile age between 15–49, is 1.9. 71 percent of the respondents are currently married.

The literacy rate for respondents decreases with age. It is 54 percent in the age group of 26–49, whilst being

41 percent for age group 50–65 and 24 percent for age group 65–90. On average, the surveyed households

take 2.26 hours to reach from the market place by car. Lastly, 57 percent of the respondents have previously

been part of Chhaupadi related NGO–programs.

In regard to the household characteristics, only 52 percent of the respondents have a separate room for the

kitchen. A majority of the respondents, 68 percent, get their drinking water from public taps which means

that fetching water is a logistical issue each day. Since 80 percent of the respondents report agriculture

as their main occupation, it seems to be the main source of income in Achham. Only 33 percent of the

respondents own a radio, 6 percent own a motorbike, and 76 percent have access to electricity.

When we compare these demographic and household characteristics of the respondents collected in the

primary data to the DHS (2016) data set, it is evident that the collected data is representative of Achham.27

For example, similar to the primary data, DHS estimates 100 percent of the respondents to follow Hinduism

as their religion. DHS also indicates Chhetri to be the prominent caste in Achham. Similarly, the primary

data estimates 40 percent of the respondents to be literate whereas DHS estimates it be 49 percent. The

discrepancy between DHS and the primary data estimates could stem from the variation in the respondents’

age. Our sample, on average, includes respondents who are 57 years old compared to only 32 years old in the

DHS. As seen in Table 2, the rate of literacy increases for lower age groups in our sample. In the DHS data

set, 57 percent have a separate room for the kitchen similar to 52 percent in the primary data. 76 percent in

DHS report having access to electricity in Achham. In the primary data, this is 73 percent. The same holds

for ownership of radio and motorbike where DHS reports 29 percent and 2 percent respectively which is only

slightly lower than 33 percent and 6 percent respectively in the primary data. Similarly, both DHS and our

primary data suggest agriculture to be the main occupation.

27DHS estimates have been calculated by the authors themselves using DHS open data set of 2016.
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Table 2: Descriptive Statistics

Mean Std. Deviation Min Max Obs.

Age of respondent 57.06 (12.96) 26 90 495

Female 0.71 (0.46) 0 1 502

Hindu religion 0.99 (0.12) 0 1 502

Caste belonging:

% Chhetri 0.73 - 0 1 366

% Dalit 0.23 - 0 1 114

Distance to local market place 2.26 (1.04) 1 4 502

Number of children in the household 2.11 (1.49) 0 8 502

Number of adults in the household 3.19 (1.48) 1 10 502

Married 0.71 (0.45) 0 1 495

Number of eligible women 1.90 (0.86) 1 6 501

Number of rooms in household 2.83 (1.50) 1 8 502

Literacy level per age group:

26–49 0.54 (0.50) 0 1 135

50–65 0.41 (0.49) 0 1 227

66–90 0.24 (0.43) 0 1 132

Occupation: agriculture 0.80 (0.40) 0 1 498

Access to electricity 0.76 (0.44) 0 1 502

Ownership of radio 0.33 (0.47) 0 1 502

Ownership of motorbike 0.06 (0.24) 0 1 501

Separate room for kitchen 0.52 (0.49) 0 1 501

Source of drinking water: public taps 0.68 (0.46) 0 1 501

Roof material: roofing shingles 0.66 (0.47) 0 1 487

Participated in NGO–program 0.57 (0.50) 0 1 500

Notes: These estimates are based on the primary data collected by the authors in Nepal in September 2019.

Our sample consists of mothers/fathers/mothers–in–law/fathers–in–law of girls and women aged between 15–49

living in the district of Achham in Far–Western Nepal. Number of eligible women refers to the number of women

in a household between the age of 15–49. Distance to the market place is constructed by creating a categorical

variable of four steps which corresponds to the the hours of drive it took to get to the village. One hour drive

was coded as 1 whereas, a two hour drive was coded as 2 and so on. Literacy level per age group is constructed

to show respondent that have reported to be either literate or have a higher education level. Age group 26–49

captures the fertile female that would be exposed to the practice of Chhaupadi. The age group 50–65 and 66–90

captures the respondents still living below and above the average life expectancy in Nepal. Source of drinking

water is constructed to show only the most common source. Other sources in the data set was piped into dwelling

(10.58 percent), protected well (1.60 percent) and rainwater (0.20 percent). Participated in NGO–program refers

to whether the respondent has been enrolled in any NGO–program related to Chhaupadi before this study.

Observation number differs across the different variable because missing values have not been considered.
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5.2 Self–reported prevalence of Chhaupadi

As mentioned in Section 2, estimating the prevalence rate of sensitive topics such as Chhaupadi based on

self–reported data is biased. The following Table 3 illustrates the results from direct questioning and the

neighbour question (where respondents were asked to estimate the prevalence rate in their village). These

two estimates can, as argued, be biased due to different reasons.

Table 3: Self–reported practice and perception of others

Direct questioning Neighbour question

Mean 0.50 0.67

Standard Deviation 0.50 0.32

Observations 503 502

Notes: Direct questioning refers to the survey question that directly asks: “Does this

household currently practice Chhaupadi?”. Neighbour question refers to the question:

“What percentage of people do you think, follow it?” and has only been asked to re-

spondents that has answered affirmatively to the question:“Do you know if people in this

village practice Chhaupadi?”. The neighbour question is first collected on a scale from 1

to 100 and is thereafter, divided by 100 to be presented in a percentage fashion. The two

questions are asked to the same respondents. The difference of observations stems from

respondents refusing to answer one of the questions.

In Table 3, 50 percent of the respondents reported practicing Chhaupadi when asked directly whereas the

estimate increases to 67 percent when respondents are asked the neighbour question. It is clear that the

respondents believe that more people are practicing Chhaupadi in their village than they themselves self–

report practicing it. Although the discrepancy between the two measures can be established, it is not clear

whether the prevalence rate measured through direct questioning is either under or over–reported or at all

true.

5.3 Results from the list experiment

To successfully measure the prevalence rate of Chhaupadi using the list experiment the sample had to be

randomly divided into the treatment and control groups. Table 4 checks whether the study has been successful

in creating comparable samples in the treatment and control group with respect to observable characteristics.

In essence, the identification strategy, aiming at randomly allocating treatment to respondents, was achieved.

There are only three variables for which the difference in group means is statistically significant: number of

adults (5 percent significance), knowledge about contraception (5 percent significance) and the “When jobs

are scarce, men should have more right to a job than women?”– question (10 percent significance). The

difference between treatment and control for these variables are also small in magnitude. Moreover, there is

no significant difference in any of the other variables. The respondents in the different groups did not have

any more or less exposure to NGO–programs focusing on Chhaupadi. In the list experiment example that all

respondents were shown before the actual list experiment, both groups perform equally. Moreover, there is
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Table 4: Balance check

Control Treatment Difference

Age 57.84 56.81 -1.03

(14.76) (12.59) [0.52]

Female 0.74 0.70 -0.04

(0.44) (0.46) [0.47]

Number of members in household 6.13 6.59 0.46

(2.46) (2.52) [0.14]

Hindu religion 0.99 0.99 -0.00

(0.11) (0.12) [0.92]

Literacy 0.47 0.39 -0.08

(0.50) (0.49) [0.17]

Shared toilet facility 0.12 0.10 -0.02

(0.32) (0.30) [0.59]

Number of rooms in household 2.91 2.82 -0.09

(1.58) (1.49) [0.61]

Number of children 2.24 2.09 -0.16

(1.50) (1.49) [0.39]

Number of adults 2.85 3.26 0.41

(1.41) (1.49) [0.02]

Neighbour question 63.71 67.38 3.68

(31.05) (32.62) [0.36]

Men have more right to a job 0.71 0.80 0.09

(0.46) (0.40) [0.07]

Participated Chhaupadi related NGO–program 0.55 0.58 0.03

(0.50) (0.49) [0.68]

Knowledge about contraception 0.82 0.91 0.10

(0.39) (0.28) [0.01]

List experiment example 2.45 2.41 -0.04

(0.62) (0.67) [0.65]

Notes: Standard deviations are in parentheses. P–values are in brackets. “Neighbour question” refers to

a question in the survey asking the respondent to estimate what percentage of people practice Chhaupadi

in their village. “Men have more right to a job” refers to a question in the survey asking the respondent:

“When jobs are scarce, men should have more right to a job than women?”.“List experiment example” refers

to the given answer to the example list experiment that was practiced before the actual list experiment was

conducted.
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also no difference between how many respondents reported practicing Chhaupadi in their village. Therefore,

it can be concluded that randomization was successful in ensuring strong internal validity of the study.

Table 5 reports the result of the DiM estimator from the list experiment. This is the most commonly

used method to evaluate the prevalence rate of a sensitive item in the list. The results indicate that 38

percent of the primary respondents (mother/father/mother–in–law/father–in–law) in Achham agreed with

the statement “This household currently practices Chhaupadi”. The mean of the treatment responses (2.36)

is greater than that of the control responses (1.97). The DiM estimator shows a 38 percent prevalence rate

and is significant at a 1 percent level. These calculations are based on the answers of 496 respondents (84

percent in treatment and 16 percent in control).

Table 5: List Experiment

Control Treatment Difference-in-means

Mean 1.97 2.36 0.38***

Standard Error 0.90 0.91 0.11

Observations 78 418 496

* p < 0.1, ** p < 0.05, *** p < 0.01

One of the main assumptions for the list to be efficient is that there can be no floor or ceiling effect. The

presence of many responses in the upper or lower extremes would suggest that such effects exist which has

been discussed in Section 4.3. Table 6 illustrates the reported answer to the list experiment. Notably, the

responses to the control and treatment list could vary from 0 to 5 agreed statements. In the control list case,

it only varies between 0 and 4, which can be seen in the frequency of Table 6. This goes in line with the

argument that the last placebo–statement in the control list was meant to be false for almost all. Moreover,

the fact that there are very few responses with 4 agreed statements supports the measures taken to avoid

the ceiling effect. This is also visible in the treatment group where there are only 4 respondents that report

agreeing to all five statements and 39 respondents agreeing to 4 statements. On the contrary, the floor effect

is visible neither in the control nor in the treatment group as there are only a few responses on the lower

bound extreme. The majority of the respondents have agreed to two statements.
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Table 6: Floor and ceiling effects in the list experiment

Control Treatment

Response Value Frequency Percent Frequency Percent

0 3 3.85 3 0.72

1 19 24.36 64 15.31

2 37 47.44 179 42.82

3 15 19.23 129 30.86

4 4 5.13 39 9.33

5 - - 4 0.96

Total 78 100 418 100

Notes: The table uses the observed data from the experiment and shows the total number

of respondents and proportion of respondents agreeing with each value of the outcome vari-

able for the control and treatment group. Both groups were given a list of five statements

where the fifth statement for the treatment group was This household currently practises

Chhaupadi, whereas in the control group this statement was a placebo statement false for

all or nearly all respondents.

To further explore which characteristics are to be associated with answering affirmatively to the sensitive

question, a multivariate regression has been performed as the DiM estimator does not provide this infor-

mation.28 Notably, no causality can be drawn from Table 7, only associations can. Column 1 of Table 7

presents a linear regression with the list experiment response (Yi) as the dependent variable. Column 2 shows

a linear probability model with the respondents’ answer to the direct question as the dependent variable.29

For example, in column 1 in the section of the sensitive statements: holding everything else constant, women

disagreed with the sensitive statement 4 percent more often than men. Similarly, women were 15 percent

less likely to agree with control statements. In column 1 In column 2, women seemed to disagree with the

sensitive statement 8 percent more often when asked directly.

Interestingly, the further away the respondent lives from the market place, the more they agree to practicing

Chhaupadi (in direct questioning). This is significant at a 1 percent level for distances 3 hours away from the

market place and at a 5 percent level for distances 4 hours away. Furthermore, a literate person is less likely

to agree to the statement directly (also significant at a 10 percent level). No characteristics are significantly

associated with answering affirmatively to the sensitive statement in the list experiment.

28Religion has not been included as one of the covariates as 99 percent of the sample is Hindu.
29The choice of using a linear probability model is due to the fact that the estimates will be easier to interpret than in a

logistic model. Thereto, the interest does not lay in predicting individual outcomes but rather on the marginal effects, which is

possible to read out from a linear probability model.
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Table 7: Multivariate regression

Dependent variable:

(1) (2)

List Experiment Direct

Response SE Questioning SE

Sensitive statements

T 0.2308 0.7775

Age of respondent × T -0.0012 0.0091

Female × T -0.0409 0.3507

Distance to local market place × T (2h) 0.3142 0.2976

Distance to local market place × T (3h) 0.0216 0.3741

Distance to local market place × T (4h) -0.2895 0.3382

Number of rooms in household × T 0.0355 0.0670

Literate × T -0.2317 0.2964

Participated in NGO–program × T 0.2100 0.2471

Control statements

Intercept 2.4157*** 0.6860 0.6211*** 0.0002

Age of respondent -0.0005 0.0080 0.0015 0.4513

Female -0.1582 0.3350 -0.0847 0.1378

Distance to local market place (2h) -0.2462 0.2675 -0.0060 0.9227

Distance to local market place (3h) -0.1773 0.3423 0.3042*** 0.0001

Distance to local market place (4h) 0.1527 0.2983 0.1579* 0.0332

Number of rooms in household -0.0072 0.0583 -0.0300 0.0723

Literate -0.0143 0.2762 -0.1743** 0.0017

Participated in NGO–program -0.2499 0.2258 0.0218 0.6565

Observations 489 424

Notes: Estimated coefficients from the list experiment use a linear regression model. Sensitive statement is “This

household currently practice Chhaupadi?”. T corresponds to the treatment dummy (Treatment = 1 and Control = 0).

The coefficients of interest corresponds to the δ in the linear regression model outlined in Section 4.4. Whereas, the

control coefficients corresponds to γ. In Column 2, the dependent variable is a dummy corresponding to the answer to

the question “Does this household currently practice Chhaupadi?”.

∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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5.4 Discrepancy between the list experiment, direct questioning and neighbour

question

Table 8 compares the three estimates - the DiM estimate, the direct questioning, and the neighbour question

- for the full sample and for different subsamples of the study. However, it is important to note that dividing

the sample into many subsamples leads to a lower sample size, thus, to increased standard errors. Section

A (1) appends the DiM estimate with the estimates reported in Table 3. The DiM estimate is the lowest

among the three. It is 12 percent and 29 percent lower than that of direct questioning and the neighbour

question respectively. It is clear that when respondents are anonymous, the prevalence rate of Chhaupadi

decreases. The list experiment was asked before the direct questioning, neighbour question or any other

gender or Chhaupadi related question. Hence, one can assume that the DiM estimate is not affected by the

directness of the later sensitive questions asked in the survey.

Table 8: DiM, direct questioning and neighbor–question

(1) Total (2) Literate

Section A: DiM Direct Neighbor DiM Direct Neighbor

Mean 0.38 *** 0.50 0.67 0.32 ** 0.39 0.62

[S.E.]/(S.D.) [0.11] (0.50) (0.32) [0.15] (0.49) (0.31)

Observations 496 503 502 201 205 204

(3) Female (4) Male

Section B: DiM Direct Neighbor DiM Direct Neighbor

Mean 0.38 *** 0.50 0.67 0.38 *** 0.50 0.65

[S.E.]/(S.D.) [0.14] (0.50) (0.32) [0.19] (0.50) (0.32)

Observations 351 355 355 145 147 147

(5) Men entitled to job (6) Opposed to beating wife

Section C: DiM Direct Neighbor DiM Direct Neighbor

Mean 0.32 ** 0.59 0.67 0.27 0.46 0.72

[S.E.]/(S.D.) [0.13] (0.49) (0.33) [0.18] (0.50) (0.29)

Observations 387 329 388 194 181 191

Notes: Again, the Neighbor question is originally coded between 0 and 100 but is now divided by 100

to presented in percentage. Men entitles to job corresponds to the affirmative answers to “When jobs are

scares”. Opposed to beating wife corresponds to respondents who did not agree that a husband is justified

in beating his wife in any circumstances listed in the survey. * p < 0.1, ** p < 0.05, *** p < 0.01

Within the literate subsample presented in (2) in Section A, all the estimates decrease. Significant at a 5

percent level, only 32 percent of the literate respondents report practicing Chhaupadi in the list experiment.

Interestingly, only 39 percent reveal practicing Chhaupadi in direct questioning. This is 11 percent lower

than that of the total sample. However, the neighbour question estimate only decreases by 5 percent from the

total sample. When dividing the sample into females and males there is no difference in any of the estimates
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compared to the total sample.

In Section C, the sample is divided into a anti–female subsample (5), which corresponds to the respondents

answering that when jobs are scarce men are more entitled to a job than women. This measure is often used

as a proxy to understand gender stereotypes. 32 percent report practicing Chhaupadi in the list experiment

while, 59 percent, that would be 9 percent more than for the total sample, reveal practicing Chhaupadi in

direct questioning. On the same note, the sample is also divided into a pro–female subsample in Section C (6).

The subsample include respondents who did not agree that a husband is justified in beating his wife in any

circumstances listed in the questionnaire. The DiM and direct questioning estimates decrease substantially

to only 27 percent and 46 percent respectively. Interestingly, the DiM estimate looses its significance, which

may be due to the loss of power. However, the neighbor estimate increases by 5 percent.

5.5 Additional results: attitudes toward Chhaupadi and women

In order to understand the context further, but also to make the list experiment and direct questioning

on Chhaupadi not stand out, several questions on gender attitudes and Chhaupadi were asked to each

respondent. 94 percent of the respondents knew about there being a law against Chhaupadi. This implies

that respondents do not consider the illegality of the practice to be a credible threat or that the consequences

of the illegality are not severe enough. 36 percent report having stopped practicing Chhaupadi. When asked

about why they stopped the practice respondents could report more than one reason. Reasons varied from

them being denied social services (51 percent), social pressure (24 percent), females refusing to practice it (19

percent), and female having been assaulted in the hut (20 percent). Among the households that currently

practice Chhaupadi, 51 percent of them share a hut with other households in their villages. For those who

practiced Chhaupadi only in the past, 71 percent shared the hut with others in the village.

Only 24 percent of the respondents reported that they like the practice of Chhaupadi. In fact, a majority

of 76 percent report not liking the practice even though 50 percent of them directly report practicing it.

Respondents claim tradition to be the main reason for people following Chhaupadi. The second biggest

reason is the fear of God’s punishment followed by social pressure. In contrast to what other studies have

listed as main reasons for following Chhaupadi, only 5 percent practice it to avoid unfortunate incidents

happening to their families.

Nevertheless, when asked about the consequences of not following Chhaupadi, 73 percent report becoming

a social outcast to be the primary one. This stands in contrast to only 11 percent reporting that social

pressure is the reason behind following Chhaupadi. Additionally, spreading social awareness is reported to

be the most effective strategy to eradicate Chhaupadi.
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Table 9: Chhaupadi attitudes

Mean (St.Dev) Sample group*

There is a law against Chhaupadi 0.94 (0.24) Total

Household practised Chhaupadi in the past 0.86 (0.35) Total

Reason to stop practicing

-Denied Social Service 0.51 (0.50) **NP

-Social pressure 0.24 (0.43) NP

-Female refused 0.19 (0.39) NP

-Female assaulted 0.20 (0.40) NP

Share Chhau hut 0.51 (0.50) ***P

Shared Chhau hut 0.72 (0.45) NP

Likes the practice of Chhaupadi 0.24 (0.43) Total

Why do people follow?

-Tradition 0.72 (0.45) Total

-Social pressure 0.11 (0.30) Total

-God will be angry 0.57 (0.50) Total

-Bad things will happen 0.05 (0.22) Total

Consequences of not following

-Social outcast 0.73 (0.44) Total

-Family member falls sick 0.29 (0.45) Total

How can it be eradicated

-Social awareness 0.76 (0.42) ****LC

-Women–led activism 0.63 (0.48) LC

-Strict enforcement 0.51 (0.50) LC

Notes: *Sample group illustrates which respondent is included in respective question. **NP corresponds

to those not practicing Chhaupadi. ***P corresponds to practicing Chhaupadi. ****LC corresponds to

those who Like the practice of Chhaupadi. The options shown in the table are the most reported options.

Respondents could select more than one option per question.

Table 10 shows descriptive statistics for the gender related questionnaire questions in the survey and their

corresponding statistics in DHS (2016)). In Section A the primary data (column (1)) covers the district of

Achham. DHS (2016) shows data for the province where Achham is located (column (2)) and for Nepal on

a national level (column (3)). The first row and column (1) of Table 10 shows that at least 60 percent of the

respondents agree that wife beating is justified under at least one of the following situations: if she goes out

without telling, neglects the children, argues with her husband, refuses sex or burns the food. It is clear that

estimates from the primary data (60 percent) are well above the province and national averages (34 percent

and 28 percent). Focusing on each situation mentioned above, the means for the primary data are higher

than that of the DHS data (e.g. if she goes out without telling 24 percent and 13 percent respectively).
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Moreover, there seems to be a clear pattern across all the data that the responses on the last situation, when

she burns food, is much lower than for the rest.

Table 10: Gender attitudes

Gender attitudes

(1) (2) (3)

Survey DHS DHS

SECTION A: (Achham) (Province) (National)

Is a husband justified to hitting or beating his wife? .6027 .3434 .2862

(Yes=1) (.0219) (.0111) (.0039)

-If she goes out without telling .2415 .1300 .1200

(.0191) (.0088) (.0033)

-If she neglects the children .2615 .2952 .2528

(.0196) (.0114) (.0044)

-If she argues with her husband .3647 .1018 .0903

(.0215) (.0081) (.0032)

-If she refuses sex 0.2000 .0644 .0461

(.0179) (.0107) (.0036)

-If she burns the food .0758 .0330 .0337

(.0118) (.0058) (.0021)

Should a married person be able to say no to their .9227 .8882 .9159

partner if they do not want to have sexual intercourse? (.0120) (.0102) (.0038)

Do you think that a wife should be able to ask their .9877 .8728 .8919

partner to use a condom if she wanted him to? (.0049) (.0196) (.0082)

Survey World Value Survey

SECTION B: (Achham) (South Asia) (International)

When jobs are scarce, men should have .7806 .7210 .4823

more right to a job than women? (.0186) (.0069) (.0019)

Notes: Section A: The primary data collected for this study has 501 observations. All the estimates from the DHS data set and

the World Value Survey (WVS) have been calculated by the authors using the 2014 open data–set. The DHS (2016) national

data entails approximately 12800 observations whilst the DHS province has 1843 observations. WVS (2014) data on the scarcity

question is coded Agree =1, Neither= ., Disagree= 0. South Asia = India and Pakistan.

Moreover, more than 90 percent of the respondents in the primary data agree that married people should

be able to say no to their partners regarding sexual intercourse and condom usage. This finding seems to be

similar to the DHS data, both on a province and a national level. Section B shows that 78 percent report

that they agree that men should have more right to a job than women when jobs are scarce. This particular

question has been used to reveal the true beliefs and values regarding the appropriate role of women in

society. In comparison to the primary data it is clear that the average of South Asia (72 percent) is below

the Achham value. Moreover, the international estimate is much lower at only 48 percent.
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6 Discussion

The following section discusses the results outlined above. The impact of the sensitivity on responses can

be assessed by comparing the prevalence rate of Chhaupadi measured when asked directly against when

asked indirectly using the list experiment. This study measured the prevalence rate of Chhaupadi in three

different ways: the list experiment, direct questioning and the neighbor question. Even though the two latter

methods are not required to analyse the list experiment, they provide a good comparison between the direct

and indirect way of measuring the prevalence rate.

The DiM estimator from the results above shows that 38 percent practice Chhaupadi. The anonymity

provided by the list experiment along with the several measures taken such as the inclusion of a placebo–

statement, a mock list experiment, asking the respondents to count on their fingers, makes the prevalence

rate from the list experiment the least biased one.

When using direct questioning techniques the prevalence rates amounted to 50 and 67 percent. There are

reasons to believe that the direct questioning estimate of 50 percent is under the influence of two opposing

forces. These forces can be at play simultaneously and end up negating each other, or one can outweigh the

other. Namely, the estimate can be positively biased due to social disapproval as those who answer against the

established social norms could be deemed to become social outcasts, whereas the responses could be negatively

biased due to the threat of disclosure following naturally from the illegality of the tradition. Moreover, the

same could hold for the prevalence rate generated from the neighbor question of 67 percent. Respondents

could be scared that their village would be marked as Chhaupadi intense and hence, the likelihood of getting

denied social services would increase. On the other hand, they can believe that over–reporting could lead

to beneficial NGO–program enrollments in the future. Also, the destruction of chhau huts by several NGOs

in the past can make respondents under–report their practice. Since neither of these measures provide the

respondents with anonymity, the likelihood of the above mentioned reasons biasing the direct estimates is

high.

To further understand who practices Chhaupadi, the sample was divided into subgroups as done by Kuklinski

et al. (1997) and McKenzie and Siegel (2013) to look at all three different measures of the prevalence rate of

Chhaupadi. In Table 8, it is clear that dividing the sample into female and male only, does not change any of

the estimates or their significance. However, for the literate subsample the estimates are lower than for the

total sample. The DiM estimator is 32 percent whereas the direct questioning is 39 percent. This indicates

that gender might not be a key variable in deciding whether or not the household practises Chhaupadi.

Rather, respondents being literate or not actually seems to be associated with lower Chhaupadi prevalence.

This subsampling leads to a smaller number of respondents at each subgroup level and does not enable

comparison between, for example, literate and illiterate. To address this problem, one has to go beyond

using a simple difference–in–means estimation. In this case, a multivariate regression was used following Imai

(2011) outlined in the empirical strategy in Section 4.4. Table 7 illustrates the result from the regression. As

noted in column 1 of Table 6, no variables are significantly correlated with the sensitive statement. Simply,
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it means that none of the characteristics listed as independent variables in the regression are associated

with answering affirmatively to whether they practice Chhaupadi. This suggests that all people in Achham,

independent of their characteristics, equally report practicing Chhaupadi. For instance, it seems that literate

respondents do not practice Chhaupadi any less than illiterate respondents.

In contrast to the linear regression using the list experiment response as dependent variable, the linear

probability model uses the answer in the direct questioning as a dependent variable. Doing so allows us to

see who is more likely to report to practice Chhaupadi when asked directly. Column (2) in Table 7 illustrates

this as some characteristics are significant. In particular, the distance from the local market place increases

the likelihood of a respondent answering that they practice Chhaupadi. In comparison to the regression using

the list experiment response as dependent variable, where the distance to the market place does not have a

significant association, it seems to be more important for the respondents to claim that they are practicing

Chhaupadi directly the further away they live from the market place. The same rationale would hold for

literate respondents, only working in the opposite direction. Literate respondents are less likely to report

practicing Chhaupadi in direct questioning. The distance from the market place may matter for two reasons.

First, the further the distance the lower is the presence of law enforcement agencies and hence, lower the

threat. Second, the increased distance especially in the context of developing countries implies that there

are fewer formal institutions which in turn force people to rely on their network and informal institutions.

Thus, following local traditions and culture tests whether the neighbour is trustworthy and reliable. Likewise,

the level of literacy impacts respondents’ answer when asked directly because it increases the probability of

them knowing that menstruation is a biological process, because they might be more likely to guess what

the enumerator expects as the right answer and finally, they may understand the legal consequences better.

As mentioned in Section 2.1, the discrepancies between the DiM estimator, the direct questioning and the

neighbor question is a proof of a prevailing social desirability bias – a phenomenon where respondents answer

untruthfully, by either over or under–reporting the practice, in direct questioning to satisfy the beliefs of

others. This in turn proves the unreliability of direct questioning. Naturally, one can assume that since

the prevalence rates reported through direct measures are greater than that through the list experiment,

over–reporting the practice of Chhaupadi must outweigh the under–reporting. This study showed that 94

percent of the respondents are aware of the law against Chhaupadi, and yet an overwhelming majority still

report practicing it in direct questioning. This implies that the respondents do not consider the illegality

of the practice to be a credible threat or that the opportunity cost of saying that it is practiced and get a

fine or jail–time is lower than the costs of going against the forces holding the tradition alive. This is not

surprising given that the first person the local police arrested for practicing Chhaupadi was on December

9, 2019, despite the fact that the practice was outlawed and criminalized since 2005 and 2017 respectively

(Budhathoki, 2019).

Thus, it seems that people in Achham are over–reporting their practice of Chhaupadi to obey to a social

tradition in fear of becoming a social outcast. Despite only 24 percent saying that they like the practice

of Chhaupadi, 38 percent say they practice it in the list experiment and 50 percent say they practice when
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asked directly. This shows that liking the tradition is not the motivation behind the prevalence rate. In Table

9, 73 percent claim that becoming a social outcast is one of the primary consequences one would face when

not practicing Chhaupadi. As explained in Section 2.1, the chhau huts are visibly located, which makes it

easy for neighbours to keep track of whether a household follows the practice. This may also explain why the

neighbour question yielded the highest estimate of the prevalence rate. The fact that 76 percent claim that

social awareness programs would be the key solution to eradicate Chhaupadi may stem from the surveillance

of neighbours. Respondent know that one cannot stop practicing Chhaupadi without having all community

members joining.

Chhaupadi is clearly a social practice. Harmful traditional practices like Chhaupadi are the consequences

of the value society places on women and girls (OHCHR, 1995). Thus, to further understand the social

context in Achham which defines the attitude towards women and girls, and their role in the society, we

asked respondents several questions on gender attitudes; for example, the question when jobs are scarce, men

should have more right to a job than women which has been used in literature (Morton et al., 2014) to study

people’s perception of gender roles. 78 percent of the respondents agreed that men are more entitled to a job

than women suggesting that they view women to be more suitable for housework, child–rearing than men.

Knowing this is important because OHCHR (1995) suggests that such harmful traditional practices exist in

areas where women and girls have unequal access to education, employment, wealth, and health. Likewise,

respondents’ answers to attitude towards wife-beating offer an insight on how girls and women are perceived

within their society (WHO, 2009). 60 percent of the respondents believe that it is justified for the husband

to beat his wife under at least one of the circumstances listed in the questionnaire. Although this does not

necessarily mean that 60 percent of the women are being beaten, it defacto shows a social acceptance of

wife beating (WHO, 2009). These types of social beliefs can encourage gender–based violence and harmful

traditions like Chhaupadi as they decreases the value of women and girls compared to men. Even though

this paper does not calculate the costs of Chhaupadi, Table 10 indicates that similar costs introduced in the

literature section above are applicable to the social setting of Achham.

7 Limitation and Validity

7.1 Limitation

In this sub section, we will discuss the limitations of this study. Firstly, this study lets the respondents define

Chhaupadi themselves. The definition of Chhaupadi becomes crucial when considering the most lenient cases

of the tradition. In the survey, the respondent first had to answer whether or not they practiced Chhaupadi.

The following question asked where the women lived during menstruation. Here, the respondent was allowed

to define Chhaupadi as living in a separate room in the same house which represents the most lenient case.

However, it can be that some do not consider this case to be valid. Hence, it could be that women that live

in a different room in the same house during their menstruation did not answer affirmatively to whether or

not they practice Chhaupadi. The methods used in this study fail to capture those people. This would imply
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that the prevalence rate estimated in this paper would be a lower bound.

Secondly, as mentioned in Section 4.3, the list experiment could be too complex in an illiterate context.

Respondents had to keep count of statements and simultaneously evaluate whether or not they agree with

the statements presented to them. Measures were taken to hedge against this issue by including a mock list

experiment prior to the actual list experiment and by letting the respondents count the number of agreed

statements on their fingers. However, it is not certain that the measures taken were enough. In Table 8,

it is clear that there is a disparity between the estimates reported from the total sample and the literate

subsample group. The lower estimates reported for the literate subsample could either imply that literate

people tend to practice it 6 percent less than the total subsample, or that the literate subsample had an

easier time understanding the experiment or because of a significant drop in statistical power. Moreover,

if the respondents picked the perceived middle point, as mentioned in the literature review, the variation

between the control and treatment group would be small and hence, the estimate calculated from the list

experiment could be a lower bound.

Thirdly, hiring enumerators for data collection could have driven up the over–reporting in direct questioning.

Respondents could fear that the local enumerator would tell neighbours about their view on Chhaupadi.

However, data collection in this area would not have been feasible without employing local enumerators. The

dialect spoken in the region would not make it possible for a Nepali from another part of the country to

successfully explain the key concepts and understand the respondents. During the data collection for this

study, enumerators were never sent to their own village but they were sometimes sent to villages nearby.

Despite not being sent to their own village, we cannot say for certain that hiring local enumerators did not

drive up the over–reporting. Nonetheless, this would not affect the prevalence rate estimated through the

list experiment because of the anonymity of the method.

Lastly, the motivation behind the order of the questions measuring Chhaupadi was that the list experiment

outcome variable should not be affected by the direct questioning. However, whether the list experiment

affected the outcome of the direct questioning can not be established. Even if the list experiment in any way

affects the direct questioning, it is impossible to find out in what way. The reason for this, is that the list

experiment by its very design is not supposed to make the respondent biased.

7.2 Validity

Below, the generalisability of our results is considered from two angles. First of all, the successful randomisa-

tion between the treatment and control group ensures that our results may be extended to the population of

interest in Achham. We believe that our sample is representative of Achham as it shows similar estimates on

key variables as the DHS sample discussed in Section 5.1. Having said that, villages located in more remote

areas of Achham may be different from the villages that we have included in our sample. These villages could

be more strict about the tradition and have lower educational levels. In these cases our estimates may be

seen as a lower bound.
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Moreover, we believe that our general finding of people over–reporting the practice of Chhaupadi when

asked directly may be applicable to other adjacent districts that widely practice Chhaupadi, such as Kalikot,

Bajura, or Bajhang. These districts resemble Achham in terms of their low development and high poverty

rates. For instance, the HDI of these districts are: Bajhang (0.365), Bajura (0.364), Kalikot (0.374) and

Achham (0.378) (NPCUNDP, 2014). NPCUNDP (2014) further reports that these areas show “contrasting

spatial, developmental and socio-economic characteristics” compared to the national average. Surely, the

prevalence rate could be different, but we believe that there may be a discrepancy between the estimates

of the list experiment and direct measures even in these districts. The level of discrepancy between the

estimates could also vary.

Second, we have a reason to believe that our results are consistent with what the literature on list experiment

finds. As studies such as De Cao and Lutz (2018); Joseph et al. (2017) suggest, we also find a clear discrepancy

between the direct and indirect measures which implies that the direct measures of sensitive issues are

biased. Based on our results, an indirect method of eliciting truthful responses from the respondents could

be applicable to study other sensitive issues that are practiced in South–Asia, such as son preferences, child

marriage, and the dowry system. These traditions are similar to Chhaupadi as they are also socially accepted

in some communities, thus, widely practiced, but mostly illegal.

8 Conclusion

This study used a unique data set gathered from 500 households in Achham, a district in the Far–Western

Nepal, to measure the prevalence rate of Chhaupadi. Chhaupadi is a discriminatory and harmful practice that

isolates women and girls during their menstrual period because they are considered to be impure by society.

Harmful traditions such as Chhaupadi are prevalent all over the world and are known to have a significant

negative impact on the economy and hinder the universal commitment to achieve gender equality exemplified

by the SDGs signed by 193 countries. As Chhaupadi is a deep–rooted practice, more novel methods are

required to obtain reliable measures of its prevalence. In this paper, we use an indirect questioning technique,

a list experiment. This method ensures full privacy by giving the respondents a list of statements and asking

them to report how many statements they agree with, not specifying which ones.

We find the prevalence rate of Chhaupadi to be 38 percent using the list experiment. Moreover, when

measuring the prevalence rate through two direct measures – asking respondents directly whether they

practice Chhaupadi and what the prevalence rate in their village is – the estimate rises to 50 and 67 percent

respectively, which is closer to the figures mentioned in the literature. The discrepancy between the measures

of the list experiment and the direct questioning is a proof of social desirability bias, a phenomenon where

respondents answer untruthfully in direct questioning to be favourably perceived by others. In the case of

Chhaupadi, over–reporting of the practice seems to be more common than under–reporting. However, we

find that respondents’ characteristics correlate differently with their direct response. Literate people are less

likely to report practicing Chhaupadi while people who live further away from the local market place are
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more likely to report it when asked directly.

Through several other questions about the practice of Chhaupadi, we are able to conclude that the most

common consequence of not practicing Chhaupadi is becoming a social outcast and that almost all the respon-

dents are aware that Chhaupadi is illegal. This suggests that respondents over–report in direct questioning

because the social punishment of being an outcast is more of a credible threat than the legal consequences

of the practice.

Important policy recommendations can be derived from these findings: First, our results suggest that policy

interventions to tackle Chhaupadi may be more effective if they focus on addressing the norm at the social

level through community awareness programs instead of incentivising individuals. Second, the list experiment

can be a state–of–art method to estimate the prevalence rate of harmful traditions. Also, when combined

with direct measures, it seems to reveal some further understanding of the social context that keeps the

tradition alive.

There is a lack of evidence on the practice of Chhaupadi especially in the context of understanding biases

that arise in direct questioning. In that regard, our study can be a pioneer to a series of future research that

aims to understand people’s attitudes toward it. We believe that further research should assess the impact of

correcting the social misperception – the difference in the number of individuals actually practicing it against

those claiming to practice it – at the communal level. There is also a need for studies to explore a causal link

between education and attitude towards Chhaupadi as it could be crucial for policies that try to eradicate

it.
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A Appendix

A.1 Local politician’s response to Chhaupadi

A local politician said this about Chhaupadi, “In my view, it is not right to force a woman to practice

Chhaupadi and maybe there are legal provisions against this. However, my soul doesn’t permit me to enter

inside my house while I am menstruating. The deep-rooted culture inside me pushes me to stay outside the

house.”

A.2 Picture of a chhau hut
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A.3 English version of the questionnaire
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