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Abstract: 

Outreach workers are used in many countries to improve access to health services, particularly 

for minority groups. The difference in ethnicity of an outreach worker and that of a prospective 

patient can limit the success of such efforts, as outreach workers may find it difficult to interact 

with individuals from a different ethnicity. Using a field experiment in Nepal, we document the 

extent of this problem and investigate if differential incentives can help overcome it. We varied 

the amount of financial incentives provided to health outreach workers by the ethnicity of the 

client they recruited for a free sugar-level assessment. We also varied the amount the clients 

received for appearing for the assessment. We find that the barriers due to ethnicity are high. 

Even a highly differential incentive in the ratio of 5:2, geared toward encouraging a cross-ethnic 

interaction, is insufficient to offset the barriers. In sub-group analysis, we find suggestive 

evidence that differential incentives to traditionally advantaged outreach workers have the 

potential to improve access for disadvantaged groups. We also find that the advantaged and 

disadvantaged health workers face different amounts of barriers to outreach efforts, with the 

latter likely facing a “stereotype threat”. Financial incentives to the clients had no effect on their 

decision to appear for the assessment.  

Key words: ethnicity, barriers, preventive health, incentives 

                                                           
1 Department of Health Management and Policy, University of Michigan School of Public Health, 1415 Washington Heights, 

M3331 SPHII, Ann Arbor, MI 48109-2029. Email: yubraj@umich.edu.  
2
 I would like to thank Edward C. Norton for chairing the dissertation committee and providing mentorship throughout this 

project, even during his sabbatical year. I have benefited tremendously from the guidance from Dean Yang and other members of 

my dissertation committee: Richard A. Hirth and Andrew D. Jones. Thanks are also due to Qing Zheng, Anup Das, Betsy Cliff, 

Morris Hamilton, Ryoko Sato, Dhiraj Sharma and seminar participants at University of Michigan, at the 89th Health Economics 

Study Group meeting in Spain (June 2016), and at the Northeast Universities Development Economists Consortium conference in 

Boston (November 2016) for comments on earlier analyses. The experiment would not have materialized without the support 

received from Dirgha Ghimire and in the field from Prem Pandit, Ramesh Ghimire, Beena Mahato, Krishna Ghimire, Bishnu 

Adhikari, Indra Chaudhary, the eight nurses and 20 interviewers, the Female Community Health Volunteers and the Health-Post 

In-Charges in the site where this experiment was conducted. I thank them all. I acknowledge the generous funding from the 

Department of Health Management and Policy’s McNerney Award, School of Public Health’s International Travel Award, the 

Rackham Graduate Student Research Grant and the Rackham Predoctoral Fellowship. The University of Michigan’s Institutional 

Review Board (ID: HUM00101126) and Nepal Health Research Council (Ref: 97/2015) approved this project. All errors in this 

paper are my own.  



2 
 

I. Introduction 

The uptake of healthcare services in developing countries is low, even for simple cost-

effective technologies (Kremer and Glennerster, 2011). Supply side efforts to raise uptake 

include reducing distance to services (Thornton, 2008), improving the quality of services (Clasen 

et al., 2007), and improving the reliability of supply (Banerjee, 2010), among others. On the 

demand side, the dominant interventions include providing information, financial rewards, or 

both, for seeking care (Jacobs et al., 2011; Dupas, 2011).  

 This study focuses on the issue of differential access and uptake of healthcare services 

among individuals from different groups, although its findings also help understand barriers to 

uptake in general (as the average uptake is usually reduced by the low uptake of the minority 

groups). Unequal access and uptake of healthcare services is a major problem in both developed 

and developing countries (Braveman and Tarimo, 2002). Minority groups tend to have a lower 

access to and uptake of healthcare services than majority groups (O’Hara and Caswell, 2010). 

Outreach workers are often used to solve the problem of low access for minority groups. The 

expectation from policymakers is that outreach workers would reach individuals from minority 

groups who would not otherwise access services. However, the majority groups are 

overrepresented in the health workforce (Snyder et al., 2015; AHRQ 2013; Brown et al., 2005; 

Sullivan Commission, 2004). Literature in sociology suggests that individuals find it easier to 

reach out to others like themselves (Barnes-Mauthe et al., 2013). If the majority groups reach out 

primarily to their own groups, inequality could be worsened by the existing outreach efforts; 

more individuals from majority groups would access services with only a small increase, if any, 

in the number of individuals from minority groups.  

Several studies have evaluated the effect of ethnic matching on treatment outcomes, 

particularly in mental health (e.g., Cabral and Smith, 2011). However, such matching is not 

always possible, especially in a resource-poor setting. Matching becomes particularly difficult 

for preventive health because the risk profile of an individual is not known beforehand—often, 

one does not know who to encourage diagnosis, let alone how best to encourage and incentivize 

such a behavior. Even in general, political and cultural issues can undermine efforts aimed at 

making the composition of outreach workers reflective of the target population (Rao and Flores, 

2007).  
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Therefore, in order to improve access for minority groups and thus address inequality in 

general, it is important to find a mechanism to encourage outreach workers from one group to 

reach out to those from another.  Financial incentives have proven to be effective in nudging 

individuals toward a socially preferred behavior in many settings (Giles et al., 2014), but the 

extent of the effect on outreach effort vis-à-vis multiethnic interactions is poorly understood. We 

are unaware of any study that attempts to offset inter-ethnic barriers among health workers with 

differential financial incentives.  

Against this background, this study is designed to answer five key questions. First, what 

is the extent of the barrier to encouraging and seeking preventive health care (in this case, 

diagnosis of diabetes) that is caused by the difference in the ethnicity of the individual and that 

of health outreach workers? Second, can we incentivize health outreach workers from one ethnic 

group to recruit individuals from another group for the diagnosis, either through higher, non-

differential incentives or through differential incentives favoring recruitment from a different 

ethnicity? Third, does the extent of barriers to outreach effort differ by the outreach worker’s 

ethnicity? In other words, is the extent of the barriers faced by a health worker from a 

traditionally advantaged ethnic group different from the one faced by a worker from a 

disadvantaged group? Finally, on the demand side, does the clients’ decision to use healthcare 

services depend on the ethnicity of the outreach worker and if so, can financial incentives to the 

clients help increase the chances that a client utilizes the services? 

In economics, the paper is related the most closely to the literature on discrimination, 

which is also a form of barrier. Economists continue to debate the dominant form, the 

measurement and the mitigation of discrimination since the seminal works of Becker (1957) and 

Arrow (1973). The two strands that have progressed over the years—one on taste-based 

discrimination and another on statistical—both recognize that individuals may be willing to pay 

a positive amount in order to interact with individuals from their own ethnic groups or race. In 

our study, when looking at the barriers that advantaged health workers face when reaching out to 

disadvantaged clients, the dominant barrier is discrimination, although we are unable to rule out 

other factors conclusively. Nonetheless, we are able to estimate how much individuals are 

willing to forego in order to interact with individuals like themselves (i.e., from their own ethnic 

category) and extend the literature in two other ways. First, while prior studies have looked at 

discrimination—a form of barrier—from the dominant group to a dominated group, our setup 
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allows us to compare the extent of barriers a traditionally advantaged outreach worker faces 

when reaching out to a disadvantaged individual and that of barriers a disadvantaged outreach 

worker faces when reaching out to an advantaged individual. In the US, this would be analogous 

to asking: how is the extent of the barrier that a White physician faces when interacting with an 

African-American patient different from the extent of the barrier that an African-American 

physician faces when interacting with a White patient? Second, we are also able to measure the 

barrier at multiple stages of the healthcare seeking process. Finally, as discussed below, we 

evaluate the barriers from the perspective of the service providers as well as the seekers.  

 We recruited all health volunteers within a geographic territory in a semi-urban district in 

Nepal, randomized them into four arms, provided them a basic training on diabetes and asked 

them to recruit clients from the community for a free sugar-level assessment at their local health 

center. We varied the amount of financial incentives they received.  In two of the arms, the 

amount depended on the ethnicity of client the health volunteers recruited. In one of these two 

arms, the amount was higher for recruiting a client from their own ethnicity (which we call an 

own-type referral) than for recruiting a client from a different ethnicity (an other-type referral), 

whereas in the other, the amount was higher for recruiting a client from a different ethnicity. 

That variation allows us to compare how much additional effort health volunteers make when 

they are incentivized to recruit own-type clients and when they are incentivized to recruit other-

type clients. The comparison of the number of own-type and other-type referrals in the first arm, 

in which the amount of incentive does not depend on the type of the referral, allows us estimate 

the extent of the barrier at baseline. Likewise, comparison between the first and the fourth arm, 

in which the amount of incentive is higher, allows us to answer additional research questions on 

the role of non-differential incentives in presence of ethnic heterogeneity.  

We included a second level of randomization to evaluate barriers due to ethnicity from 

the clients’ perspective. For an individual to increase his or her uptake of health services based 

on a health worker’s persuasion, the individual should be receptive to the health worker’s 

message. It is possible for the individual not to act on the health worker’s suggestion, even if the 

health worker does not face any barrier to reaching out to that individual. The same level of 

effort on the part of the health worker can then lead to different outcomes (in terms of whether 

the individual increases his/her uptake of health services) based on whether the health worker 

and the individual are from the same ethnicity. By randomizing incentives received by clients for 
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showing up for a checkup, we are able to assess if incentives can help offset the barriers faced by 

a prospective patient when his/her ethnicity does not match with that of the health volunteer.   

To preview the results, we find that the barriers due to ethnicity are high. At baseline, the 

health volunteers recruited only three other-type clients for every five own-type clients. Even a 

highly differential incentive in the ratio of 5:2, geared toward encouraging the health volunteers 

to recruit clients from an ethnic group different than their own, is insufficient to offset the 

barriers. In sub-group analysis, we find suggestive evidence that differential incentives to the 

traditionally advantaged health volunteers have the potential to improve access for the 

disadvantaged groups. We also find that the advantaged and disadvantaged health volunteers 

face different amounts of barriers to outreach efforts, with the latter facing a “stereotype threat”. 

Financial incentives to the clients had no effect on their decision to appear for the assessment. 

 

II. The Study Setting 

The subjects in this study are the Female Community Health Volunteers (health 

volunteers) in a semi-urban area in western Nepal and the clients they recruited for a free sugar-

level assessment. Nepal is an appropriate site for this study because of the persistent prevalence 

of health disparities between ethnic groups and the low uptake of preventive health services. 

Significant disparities exist in both access to healthcare services and health outcomes between 

ethnic groups (Pandey et al., 2013). In fact, widespread discrimination and inequality, in all 

spheres of life, catalyzed the Maoist insurgency, which claimed 15,000 lives between 1996 and 

2006 (Nepal, Bohra and Gawande, 2011). Following a protracted peace process, in September 

2015, the country adopted a new constitution, which has renewed the commitment to addressing 

inequality.  

The prevalence of diabetes, the medical condition of interest in this study, is rapidly 

rising in Nepal, with current prevalence at 9.1% (World Health Organization, 2016). In general, 

the burden of disease is shifting quickly from communicable to non-communicable conditions 

such as cardiovascular diseases, cancer, chronic respiratory diseases and mental order (Ministry 

of Health and Population, 2015).  

The government created the health volunteers in 1989 to help administer vitamin A 

supplements to children. There are nearly 48,000 health volunteers in the country (Andersen et 

al., 2013). Each health volunteer is responsible for her Ward, which is the lowest administrative 
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unit in the country. The health volunteers are primarily tasked to create awareness about 

available health services and to encourage individuals in their Ward to utilize those services. 

Over the years, the health volunteers’ role has expanded significantly and they have been praised 

in the international development community for their success in reducing child and maternal 

mortality (Center for Global Development, 2011). Based on the country’s past experience in 

reducing child and maternal mortality, the health volunteers can potentially play an integral role 

in the management of the new conditions as well. The extent to which this can happen, however, 

has not been evaluated. Apart from answering the research questions listed earlier, this paper also 

helps fill that gap. 

The Nepalese government has categorized the country’s more than 100 ethnicities into 6 

main categories based on religion, caste and ethnicity, and further into advantaged and 

disadvantaged groups based on historical access to resources. In this study, we use these two 

broad categories. Although there are differences in health access, uptake and outcomes even 

within these two broad categories, the differences—both in access and outcomes—are the most 

pronounced between the broad categories (Ministry of Health and Population, 2011). The 

categorization also has a political appeal. Other studies have also used this categorization as a 

basis for ethnicity (e.g., Mishra, Joshi and Khanal, 2014). The advantaged or disadvantaged 

status of an individual is known to the health volunteers. The general public can also infer it from 

the individual’s last name.  

 

III. The Study Design 

We randomly assigned 72 health volunteers into four arms stratified by their ethnic 

category (advantaged versus disadvantaged), education, and age. We invited the health 

volunteers for one-day training on diabetes at their local health center. After the training, two 

days before the checkup, the research team visited the health volunteers at their home and 

explained them the incentive structure in private. We explained the incentive structure in private 

so that one health volunteer’s behavior was not influenced by the knowledge of what other 

volunteers were receiving. We did not reveal the specific objectives of the study and the 

incentive structure even to the research staff. Additional details on the implementation are in 

Appendix A.  
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Each health volunteer was told that she would receive an amount of money based on the 

number of clients who came for the checkup at their local health center on the pre-specified date 

and time, and according to the schedule in Table 1.  To summarize, in arms 1 and 4, the amount 

of incentive per referral did not depend on the ethnicity of the client the health volunteers 

recruited. In arm 1, which we refer to as the Low arm in the rest of the paper, the health 

volunteers received Rs 20 per referral. In arm 4, which we refer to as the High arm, they received 

Rs 50 per referral. In arms 2 and 3, the amount depended on the ethnicity of client the health 

volunteers recruited. In arm 2, which we refer to as the NudgeOther arm, the amount was higher 

for recruiting a client from a different ethnicity (an other-type referral) than for recruiting a client 

from their own ethnicity (an own-type referral). In arm 3, which we refer to as the NudgeOwn 

arm, the amount was higher for recruiting a client from their own ethnicity. As discussed in 

Section I, arms NudgeOwn and NudgetOther allow us to compare how much additional effort 

health volunteers make when they are incentivized to recruit own-type clients and when they are 

incentivized to recruit other-type clients, relative to a baseline effort (arm Low). The comparison 

of arm Low and arm High allows us to examine the effect of higher, non-differential incentives 

on motivation in presence of ethnic heterogeneity. This examination is important in view of the 

common use of such incentives as a way to raise uptake of preventive health services in many 

programs, by governments as well as non-governmental organizations.  

To put the incentive amount in context, the health volunteers are generally not paid a 

salary but receive some incentives from the government, including transport stipends for training 

and meeting allowances. In this study, the health volunteers were provided a lump sum of NRs 

600 (approximately, US$ 6) on the day of the training to cover the cost of transportation and to 

offset their opportunity cost of time that day. A semi-skilled worker in the area earns 

approximately NRs 400 per day, close to the NRs 8,000 per month minimum wage set by the 

government. If a health volunteer in arm Low recruited 50 clients, and if all showed up, she 

would receive Rs 1,000, which is 2.5 times the daily wage of a semi-skilled worker in the area.  

The second level of randomization is at the client level. We randomized incentives 

received by the clients for showing up for the sugar-level assessment. As discussed in Section I, 

this additional randomization allows us to evaluate the effect of incentives on the decision to 

appear for the sugar-level assessment and if incentives can help offset the barriers due to 

ethnicity from the clients’ perspective.  We sent each client an invitation letter which specified a 
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randomly-assigned amount between Rs 20 and Rs 50 (in intervals of Rs 10) that the client would 

receive if she or he came to the health center for the checkup. The health volunteers gave clients 

the letter along with the referral card.  

We collected additional information on the health volunteers and the clients who came to 

the checkup using a survey. We held checkups in eight health centers. Nurses recruited for this 

experiment tested the blood sugar levels using a handheld Nova-Stat Glucometer and advised 

those with high sugar levels to go to a hospital for further diagnosis.  We paid the incentive to the 

clients at the time of the checkup and to the health volunteer three weeks after the experiment.  

 

IV. Empirical Approach 

(i) Supply (Health Volunteer’s) Response 

In order to evaluate the extent of barriers to outreach effort that a health volunteer faces 

due to her ethnicity, we estimate two different equations below—one for own-type referrals and 

another for other-type referrals—and perform a number of tests.  

 

(1)   Yown, j = β1, own  + β2, own NudgeOtherj + β3, own NudgeOwnj + β4, own Highj +  n Xj + εj 

(2)   Yother, j = β1, other + β2, other NudgeOtherj + β3, other NudgeOwnj + β4, other Highj +  n Xj + εj 

 

In equations (1) and (2), Yown, j and Yother, j are the natural log of the number of own-type 

referrals and other-type referrals, respectively, made by a health volunteer j. To recapitulate, an 

own-type referral is defined as a referral in which a health volunteer recruits a client from her 

own ethnic group. The arms differ by j and are mutually exclusive. Arm Low is the excluded arm 

in both equations. X includes a set of health volunteer characteristics which may influence their 

ability to recruit clients or their choice of the client. These include the health volunteer’s age, 

education level, experience, distance to the health center, ethnicity, occupation and household 

income. They also include the amount of money they received for their work as a health 

volunteer in the previous month, the number of households they usually visit per month and the 

number of advantaged and disadvantaged households in their ward based on the 2011 census. ε is 

the usual error term.  

Using these two equations, we predict the number of own-type and other-type referrals 

for each arm. A formal test of the difference between the predicted number of own-type and 
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other-type referrals in arm Low—i.e., at baseline—evaluates if there are barriers to outreach 

effort due to ethnicity. If there are no barriers, then the number of own-type and other-type 

referrals should not be different from each other at baseline. Likewise, a formal test of the 

difference between the predicted number of own-type referrals in arm Low (from equation (1)) 

and the predicted number of other-type referrals in NudgeOther (from equation (2)) assesses if it 

is possible to attain the same number of other-type referrals, through a differential incentive, as 

the number of own-type referrals at baseline. In other words, this test evaluates if the barriers that 

a health volunteer faces due to her ethnicity can be eliminated by providing her a differential 

incentive geared toward encouraging an other-type referral. A difference between the two 

numbers would also confirm further that the barriers are large—so large that even a differential 

incentive in the ratio of 2.5:1 (i.e., Rs 50/ Rs 20) cannot fully eliminate. Finally, a test between 

the number of other-type referrals in arm Low and the number of other-type referrals in arm High 

(both from equation (2)) can be used to evaluate if a higher, non-differential incentive helps 

offset the barriers that the health volunteer faces.   

 We estimate equations (1) and (2) separately using two different samples: first using all 

the clients who received a referral card from the health volunteers and then using only the clients 

who showed up to the checkup. We do so because the health volunteers’ effort can be understood 

as a combination of two parts: the effort she puts in reaching out to a client and the effort in 

convincing the client to visit the health center for the checkup. The first part can be measured by 

the number of referral cards the health volunteers distributed to the clients. The overall effort—

sum of the effort in reaching out and in convincing the client to go to the checkup—can be 

measured by the number of clients who showed up. The health volunteers were told that the 

amount of incentive they received would depend on the number of clients who showed up. 

However, the type of clients to whom they gave the referral cards differed in a number of 

characteristics (discussed in Section VI). The decision to show up may have depended on these 

characteristics. Therefore, it is logical to conduct analyses using both samples. One can also 

think of raising the uptake of healthcare services as a three-step process: reaching out to the 

clients, getting them to the healthcare center and providing them care. Ethnicity-related barriers 

can limit access and uptake at any of these points. Evaluating findings using the both outcomes, 

therefore, enables us to assess the relative strength of the barrier at two of these three steps.  
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To estimate the asymmetric nature of the barrier—i.e., to compare the extent of barriers 

faced by an advantaged outreach worker when reaching out to a disadvantaged individual and by 

a disadvantaged outreach worker when reaching out to an advantaged individual—we include 

interaction terms between arms and the ethnic category of the health volunteer in equations in (1) 

and (2). We estimate:  

(3) Yown, j = β1, own  + β2, own NudgeOtherj + β3, own NudgeOwnj + β4, own Highj +   

β5, own Ethnicityj + (β6, own NudgeOtherj  Ethnicityj) + (β7, own NudgeOwnj  Ethnicityj) + 

(β8, own Highj  Ethnicityj) + n Xj + εj                                                              

(4) Yother, j = β1, other + β2, other NudgeOtherj + β3, other NudgeOwnj + β4, other Highj +  

β5, own Ethnicityj + (β6, other NudgeOtherj  Ethnicityj) + (β7, other NudgeOwnj  Ethnicityj) +  

(β8, other Highj  Ethnicityj) + n Xj + εj 

 

 In equations (3) and (4), Ethnicity=1 if the health volunteer is from an advantaged group. 

If β7, own ≠ 0 in equation (3), an advantaged health volunteer and a disadvantaged health volunteer 

differ in terms of the amount of effort they put toward recruiting an own-type client. Likewise, if 

β6, other ≠ 0 in equation (4), an advantaged health volunteer and a disadvantaged health volunteer 

differ in terms of the amount of effort they put toward recruiting an other-type client.  

Differential incentives provided to health volunteers to change their behavior have the 

potential to distort the individuals’ behavior in a way that is inefficient. In this study’s setting, 

the health volunteers in NudgeOther and NudgeOwn arms, driven by financial motivation, can 

recruit other-type and own-type clients who are less likely to be diabetic. A health volunteer in 

the NudgeOther arm, for example, may recruit a healthy other-type client to receive the 

additional financial incentive, even though there may be other less healthy own-type clients.  In 

order to test if such behavior occurs, we compare the characteristics of the clients who came to 

the checkup between the arms (information on these characteristics is not available for clients 

who received a referral card but did not come to the checkup). In particular, we are interested in 

the diabetic status of patients on the extensive margin and the sugar level on the intensive 

margin. 

We compare the general characteristics and diabetic status of the clients recruited by the 

health volunteers in two ways. We compare the characteristics of clients in NudgeOther to those 

in NudgeOwn in order to see the difference in the composition and severity of clients based on 
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who the health volunteers were incentivized to recruit with the differential incentives. Then we 

compare the characteristics of clients in NudgeOther and NudgeOwn to those in Low and High, 

in order to see the difference in the composition and severity of clients based on the nature of the 

incentives—differential versus non-differential. In these analyses, we cluster the standard errors 

at the health volunteer level.  

 

(ii) Demand (Clients’) Response 

On the clients’ side, the key outcome of interest is whether a client who received a 

referral card from a health volunteer showed up for the checkup. A client is either from the 

health volunteer’s ethnicity or not. In order to evaluate the general effect of the incentives and if 

a higher incentive encourages a client whose ethnicity is different than that of the health 

volunteer to come to the checkup, we estimate the following equation. 

(5)  Yij = α + β1 Unmatchedij + β2 Amount of incentivei +  

β3 (Amount of incentivei  Unmatchedij) + n X + εj. 

In equation (5), Yij is a binary variable which equals 1 if an individual i referred by health 

volunteer j showed up for the checkup and 0 otherwise. Unmatched=1 if health volunteer and the 

individual are from different ethnic categories and 0 otherwise. X is a vector of health volunteer 

characteristics. X also includes a categorical variable for the arm that the health volunteer 

belongs to because health volunteers in different arms may put different effort toward convincing 

the client to come to the checkup, which in turn may affect the client’s decision. Here, too, we 

cluster the standard errors at the health volunteer level. 

Clients from the same ethnic category as that of the health volunteer can be expected to 

be more likely to show up than those from a different ethnic category. Therefore, in equation (5), 

we expect β1<0. Because the clients receiving a higher incentive should be more likely to show 

up, we expect β2>0. We hypothesize that, with higher incentives, clients who are from a different 

ethnic category than that of the health volunteer will be more likely to show up than at lower 

incentives, therefore β3>0.  
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V. Descriptive Statistics and the Validity of Randomization 

Of the 72 health volunteers who had been randomized into four groups, 69 showed up for 

the training and were recruited for the experiment. The three health volunteers who did not show 

up were one each from arm Low, arm NudgeOther and arm High.  Of the 69 health volunteers, 

43 (62 percent) were from the advantaged ethnic category, while the remaining 26 (38 percent) 

were from the disadvantaged category (Table 2). In the analytical sample, on average, a health 

volunteer is 46 years old and has 19 years of experience.  Less than one-third of health 

volunteers have education equivalent to the school leaving certificate (equivalent to the 

sophomore year of high school in the United States) and 10% have only informal education. On 

average, a health volunteer in the sample visited 50 households in the month preceding the 

survey and lives half an hour away from the nearest local health center. Seventy-eight percent of 

health volunteers received honorarium for their work in the month before the survey, 82 percent 

of health volunteers reported agriculture as their main occupation, and 20 percent said at least 

one of their nearest five neighbors was from a different ethnic group than their own.  

The health volunteers distributed the referral cards to 2,825 clients (average = 40.9 cards 

per health volunteer).  Of these, 2,403 (85.1 percent) showed up for the checkup and 2,365 (98.4 

percent of all those who showed up) were interviewed. The remaining 38 include clients who 

showed up after the interviewers had left. For clients who received the cards from the health 

volunteers but did not show up, we have data on their ethnicity and the amount of incentive they 

would have received for showing up. Of the 2,365 clients who were interviewed, information on 

some of the covariates is missing for a total of 29 clients, leaving a final, complete analytical 

sample of 2,336 (97.2 percent of all clients who showed up and 98.7 percent of all clients who 

were interviewed).  

Among those who showed up and provided complete information, 60 percent of clients 

are women, the average age is 52 years, and 56 percent are from advantaged ethnic category 

(Table 2). Sixty-six percent are from the same ethnic category as that of the health volunteer. 

Eighty-eight percent are married and the average education level is grade 4. On average, clients 

live 27 minutes away from the nearest health center, 82 percent are engaged in agriculture and 61 

percent had heard about diabetes before. Almost all of them heard about the sugar-level 

checkups from their health volunteer. In 98 percent cases, the health volunteer visited the 

individual at home to talk about diabetes and to give the referral card and the letter.  
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Randomization divided the health volunteers into four similar arms (Appendix B, Table 

B1). For many health volunteer’s, their actual experience, age and the level of education—self-

reported during the interviews—were different from the information collected from the health 

centers before randomization (not shown). However, the arms are generally balanced based on 

self-reported experience, age and the level of education collected from the health volunteers 

individually at the time of the training. Surprisingly, there is a monotonic decrease in age and 

experience going from arm Low to arm High, but that is due to chance, and we control for 

these—and other characteristics of the health volunteers—in the regression analysis. The first set 

of p-values is from a joint orthogonality test of all arms. The p-values in the last column are from 

the test of difference in means between arms NudgeOther and NudgeOwn, the critical two arms 

required to draw inference on the health volunteers’ differential response to differential financial 

incentives.  

On the demand side, the health volunteers in all arms had similar probabilities of 

receiving letters offering Rs 20, Rs 30, Rs 40 and Rs 50, which confirms the validity of 

randomization of incentives to the clients (Appendix B, Figure B1). There is no evidence that the 

health volunteers opened the envelopes beforehand to give letters mentioning a higher amount to 

their own-type clients—the proportion of envelopes going to own-type clients were 64.7 percent 

for Rs 20, 66 percent for Rs 30, 63.2 percent for Rs 40 and 64.4 percent for Rs 50. In fact, the 

characteristics of clients who received different amounts are also balanced, except in the 

proportion of clients who reported that they had heard about diabetes even before the health 

volunteers visited them (Appendix B, Table B2). 

 

VI. Main Empirical Results 

(i) Extent of the Barriers due to Ethnicity 

Based on the clients who received a referral card and controlling for the characteristics of 

the health volunteers, at baseline, they recruited 20 own-type clients and 12 other-type clients. 

The own-type and other-type referrals at baseline were, therefore, in the ratio of 5:3 (Table 3). 

The difference is statistically significant at the 5% significance level (p<0.001).  

With a differential incentive in the ratio of 5:2 (i.e., Rs 50/Rs 20) geared toward 

encouraging the outreach workers to recruit a client from an ethnicity different than their own, 

other-type referrals increase by 11.6% (statistically insignificant). Even with this increment, 
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however, the other-type referrals are lower than own-type referrals at baseline (p value from a 

test of difference, between own-type referrals at baseline and other-type referrals with a 

differential incentive, is 0.014).  

Both of these findings suggest that the barriers due to ethnicity are high in this setting. It 

is not the case of the health volunteers not responding at all to the incentives. In fact, they are 

very responsive to incentives in general, as reflected by their response to a differential incentive 

geared toward encouraging an own-type referral. On the log scale, the mean number of own-type 

and other-type referrals at baseline translate to 3 and 2.5, respectively.  Own-type referrals 

increased by approximately 48% from Low (baseline) to NudgeOwn (higher incentives for own-

type referral) (Table 3, Panel A). We obtain this estimate by taking the exponent of the 

coefficient and subtracting one from the result. The corresponding change in other-type referrals 

from Low to NudgeOther (higher incentives for other-type referrals) is 12%. If these proportional 

increments reflect the additional amount of effort made by health volunteers in response to the 

incentives, the effort they made when they were incentivized to recruit other-type clients was 

about one-fourth (=12/48) of the effort they made when they were incentivized to recruit own-

type clients. The price change was 150% (i.e., went up from Rs 20 to Rs 50) in both cases, which 

means that the elasticity is 0.32 (=48/150) for own-type referrals and 0.08 for other-type 

referrals.  

To further check the validity of randomization and the stability of coefficients, we 

estimated equations (1) and (2) first without any covariates, then with variables used for 

stratification (ethnicity, age and education) and finally with additional covariates (age, 

occupation, number of households normally visited per month, amount received for work as a 

health volunteer the previous month, distance to the health center and the proportion of 

advantaged and disadvantaged households in the ward). Therefore, results in Table 3 are from six 

regressions (three each for the two equations). The relative stability of the difference across the 

three specifications in Table 3 further attests to the validity of randomization.  

The extent of barrier is similarly high when it is measured based on the number of clients 

who showed up for the checkups (Appendix C, Table C1). In this case, the baseline own-type 

and other-type referrals are in the ratio of 3:2 and are statistically different from each other (p-

value = 0.003). The difference persists even with a differential incentive geared toward 

encouraging an other-type referral; the p-value from the test of difference, between own-type 
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referrals at baseline and other-type referral with a differential incentive, is less than 0.001.  

 

(ii) Effect of Non-Differential Incentives 

We find that higher, non-differential incentives can be counterproductive in offsetting the 

barriers due to ethnicity. When the incentive amount is increased from Rs 20/referral (Low) to Rs 

50/referral (High), the number of own-type referrals remains unchanged. However, the number 

of other-type referrals falls by a statistically significant amount (Table 3); the coefficient of -

0.791 on High in Table 3 corresponds to an approximately 55 percent reduction in the number of 

other-type referrals from baseline. The corresponding decline based on the clients who came to 

the health center for the sugar-level assessment is 59 percent. In terms of the ethnic composition 

of the clients, from Low to High, the share of other-type clients falls from 42 percent to 27.5 

percent based on the sample of clients who received a referral card.  

 

(iii) Asymmetry in the Extent of the Barrier 

The study’s setup enables us to analyze the asymmetric nature of the barriers that 

traditionally advantaged individuals face when they interact with those from traditionally 

disadvantaged individuals, and vice versa. The regression results from estimating equations (3) 

and (4) are in Appendix D, Table D1.  

For a visual comparison of the difference in the behavior of advantaged and 

disadvantaged health volunteers, we plotted the natural log of the predicted number of referrals 

from equations (3) and (4) against the amount of incentive provided to the health volunteers. As 

seen in Figures 1(a) and 1(b), the two types of health volunteers had similar responses when they 

were provided a higher incentive for own-type referrals. However, they differed in their response 

to the incentive geared toward encouraging an other-type referral. The coefficients on 

NudgeOwn and NudgeOther are not statistically different from one another for the advantaged 

health volunteers but they are for the disadvantaged health volunteers. For the advantaged health 

volunteers, the number of own-type referrals at baseline and the number of other-type referrals 

with a NudgeOther incentive are statistically not different from each other. This suggests that, 

although the barriers due to ethnicity are high in general, it is possible to improve the access of 

disadvantaged groups to health services by providing differential incentives to the advantaged 

health volunteers. For the disadvantaged health volunteers, an incentive geared toward 
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encouraging an other-type referral decreased the number of other-type referrals (compared to 

Low). According to Table D1, based on the sample of clients who came to the checkup, the 

disadvantaged health volunteers reduced the number of other-type (advantaged to them) referrals 

by a statistically significant 65 percent.   

 

(iv) Effect of Incentives on the Type of Clients Reached 

On the extensive margin, among the clients who showed up, clients recruited by the 

health volunteers in NudgeOther and NudgeOwn—in which the health volunteers received 

differential incentives—were more likely to be diabetic (Table 4). The mean probability of being 

diabetic among those in Low and High is five percent. The clients recruited by NudgeOther and 

NudgeOwn health volunteers were about two percentage points more likely (or about 6.9 percent 

likely) to be diabetic.  

However, we do not find any difference in the diabetic status of clients recruited by 

health volunteers in NudgeOwn and NudgeOther arms. We also do not find any effect of the type 

of incentives on the intensive margin—conditional on the client being diabetic, there was no 

difference in the sugar level of the client recruited by the health volunteers in NudgeOwn and 

NudgeOther arms, or between those recruited by health volunteers receiving differential or non-

differential incentives.  

In terms of the general characteristics, health volunteers in NudgeOther recruited older, 

less-educated clients and fewer women than did health volunteers in NudgeOwn (Appendix E, 

Table E1). In this setting, the incentives to recruit other-type clients also seem to have 

encouraged the health volunteers to reach out to clients who otherwise are usually less likely to 

go for the checkup, such as women and older, less-educated individuals.  Compared to the non-

differential incentives (Low and High), the differential incentives (NudgeOther and NudgeOwn) 

encouraged the health volunteers to reach out to younger, slightly more educated clients but who 

lived further from the health posts.  

 

(v) Effect of Incentives on Demand (Decision to Access Services) 

On the demand side, overall, the incentives to the clients—in the range tested, i.e., 

between Rs 20 and Rs 50—were inconsequential in affecting the clients’ behavior (Table 5). 

Even controlling for health volunteer’s arms and other characteristics, the standard errors on the 



17 
 

key variables—interaction of matching ethnicity and incentive amount—are large, and the R-

squared values reveal that a negligible portion of the variation in outcome is explained by the 

incentives, ethnic match between the health volunteer and the client, and the characteristics of 

the health volunteer. The estimated coefficients are statistically insignificant at the conventional 

5% significance level. There is suggestive evidence that financial incentives to the clients may 

have reduced, not increased, their chances of coming to the checkup. As expected, the mismatch 

in the ethnicity of the health volunteer and the client seems to reduce the chances of the client 

appearing for the checkup. Because the coefficient on incentives and ethnic match are not in the 

opposite direction, the discussion of whether incentives help offset the barriers on the part of the 

client is not relevant.  

 

VII. Discussion and Conclusion 

Using a unique experimental setup, we showed that the difference in the ethnicity of 

health outreach workers and the prospective patients constitutes a significant barrier to health 

services utilization. At baseline, health outreach workers recruited a significantly higher number 

of clients from their own ethnic category than from a different ethnic category. Even a 

differential incentive in the ratio of 5:2, geared toward encouraging the health outreach workers 

to recruit an other-type client, was insufficient to offset the barrier. The health volunteers do 

respond to financial incentives in general, as suggested by the statistically significant increase in 

the number of own-type referrals in response to incentives encouraging such referrals; they just 

do not respond in a similar manner when they are incentivized to reach across ethnic lines. At a 

higher, non-differential incentive, the health volunteers reduced the number of other-type 

referrals, suggesting that such incentives can be counterproductive in reducing barriers due to 

ethnicity.  

In many cases, the policy goal is to reach out to the traditionally disadvantaged groups— 

rather than simultaneously encouraging advantaged workers to reach out to disadvantaged 

groups and encouraging the disadvantaged workers to reach out to advantaged ones. Our sub-

group analysis shows that differential incentives to the advantaged outreach workers have the 

potential to meet such goals. For the advantaged health volunteers, the differential incentive in 

the ratio of 5:2, geared toward encouraging them to recruit disadvantaged clients enabled them to 

offset the baseline differences in own-type versus other-type referrals. Such differential 
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incentives do not have adverse effects on efficiency—in fact, the health volunteers receiving a 

differential incentive recruited clients who were more likely to be diabetic than those recruited 

by health volunteers receiving a non-differential incentive.  

The study’s findings, especially the magnitude of the effects, may have limited external 

validity given that it was conducted in a specific setting in Nepal, and therefore should be 

interpreted accordingly. Nepal’s health volunteers are anecdotally known for working effectively 

even across ethnic lines; if that is the case, the estimates of the barrier we present here should be 

taken as the lower bound of the barriers that prevail in many other settings. Nonetheless, the 

methodological approach we adopted – differential incentives based on the ethnicity of the 

individual that a client interacts with – may be applied to several settings, both as a way to 

evaluate the extent of barriers due to ethnicity and to reduce those barriers. Examples of potential 

applications include efforts to raise diversity in universities and to raise the uptake of 

government services by minority groups.  

Our study has a number of striking findings which warrant further research. Perhaps the 

most striking finding is that the disadvantaged health volunteers’ recruited fewer of the other-

type (i.e., advantaged clients) when they were incentivized to recruit the other-type, even 

compared to the baseline. This was not expected, but is consistent with the presence of 

“stereotype threat”, a phenomenon in which revealing the status of an individual reinforces a 

behavior associated with that status. Such effects have been found elsewhere. In India, for 

example, Hoff and Pandey (2005) find that publicly revealing students’ caste to them created a 

large and robust gap in performance. Lower caste students performed more poorly when their 

caste was revealed to them. Incentives may have played a similar role in this study by making the 

notions of identity and intra-ethnic bonds more salient for these workers. When we explained to 

the disadvantaged health volunteers that they would receive a higher amount if they referred an 

advantaged client, they may have inferred that we expected them to face barriers when making 

such referrals. In general, the asymmetric nature of the barrier warrants further research, 

including along other demographic differences, such as gender, race and economic status, which 

are key determinants of health status.  

Second, the high, non-differential incentive encouraged health volunteers to reduce the 

number of other-type referrals compared to the number of referrals at the low, non-differential 

incentive. This confirms to the target income hypothesis, whereby the health volunteers recruited 
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the number of clients necessary for them to meet their target income. One can also hypothesize 

that with higher incentives, the stakes of the client not showing up increase and as a result the 

health volunteers opted to invest more time to convince their own-type clients to come to the 

checkup. From an immediate policy perspective, this finding raises questions about the 

effectiveness of financial incentives in improving access to care for minority groups. The 

dominant form of incentives used currently in many part of the world is non-differential. If the 

outreach workers are predominantly from traditionally advantaged or majority groups, the 

current incentives may be exacerbating, not ameliorating, the existing health disparities.  

Third, the finding that incentives to the clients—which were exogenous—had no or even 

a negative effect on the decision to come to the checkup also warrants further research. It is 

possible that the amount of incentive offered to the clients signaled the service’s quality, with a 

higher incentives signaling lower quality. It is also possible that the lowest incentive amount 

provided to the client – Rs 20 – was already too high in terms of offsetting the costs they faced 

when going for the checkup, and therefore the additional amount had no effect on their decision. 

This second argument is consistent with the high uptake in this study—approximately 85% of the 

clients approached by the health volunteers came to the sugar-level assessment.  

Returning to the policy issue of whether the health volunteers in Nepal can be mobilized 

in response to the shifting burden of diseases toward non-communicable ones—in a manner they 

were so successfully mobilized to help reduce child and maternal mortality—the high uptake 

found in this study is encouraging. It suggests that the health volunteers can continue to play an 

important role in encouraging preventive health behavior. The policy challenge now is to build 

an incentive structure so that the significant disparities prevalent in the uptake of common, 

communicable diseases and their outcomes do not extend to the newer, non-communicable 

conditions, such as diabetes.  
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Table 1. Incentives Provided to the Health Volunteers 

  

Arm 1 

(Low) 

Arm 2 

(NudgeOther) 

Arm 

3(NudgeOwn) 

Arm 4 

(High) 

 

Refer own-type Low Low High High  

Refer other-type Low High Low High 

 

The exchange rate at the time of the experiment was approximately US$ 1: 

Nepalese rupees (NRs) 100. Low – NRs 20/referral; High – NRs 50/referral.  

 

Table 2. Summary Statistics for the Analytic Sample   

 

Mean SD 

Health Volunteers (N=69) 

  Age, years 46.09 9.28 

Experience, years 18.96 7.54 

Education higher than grade 10 (yes=1) 0.28 0.45 

Had informal schooling (yes=1) 0.10 0.30 

Ethnicity (Advantaged=1) 0.62 0.49 

Number of household visited per month 50.26 42.65 

Received money for work as HV in the previous month 0.78 0.42 

Distance to the health center, minutes 29.74 19.89 

Primary occupation is agriculture (yes=1) 0.83 0.38 

Has one of five neighbors from a different ethnicity 0.20 0.41 

   Clients (N=2,336) 

  Gender (female=1) 0.60 0.49 

Age, years 52.07 12.34 

Ethnicity (advantaged=1) 0.56 0.50 

Same ethnic category as that of the HV 0.66 0.47 

Marital status (married=1) 0.89 0.31 

Years of schooling 4.11 4.64 

Distance to the health center, minutes 26.94 24.30 

Primary occupation is agriculture (yes=1) 0.82 0.38 

Knew about diabetes before the HV's visit 0.61 0.49 

Knew about the checkup from the HV 0.99 0.09 

HV informed the client by visiting the client's house 0.98 0.12 

Note: Clients include individuals who received a referral card from a HV, 

showed up for the checkup and answered the questionnaire administered by 

the research team. As mentioned in the text, of the 2,803 individuals who 

received a referral card, 2,403 showed up. Of those, 2,336 provided complete 

information on the various indicators above. 
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Table 3. Regression Results of Log of Referrals on Incentives 

 

(1) (2) (3) 

A. Own-type referrals  

   Baseline mean = 2.99 (no. of referrals = 19.9) 

 NudgeOther -0.066 -0.102 -0.034 

 

(0.206) (0.203) (0.185) 

 

NudgeOwn 0.334 0.392* 0.389** 

 

(0.203) (0.201) (0.193) 

 

High 0.255 0.315 0.106 

 

(0.206) (0.214) (0.201) 

 

R-squared 0.08 0.17 0.45 

    B. Other-type referrals (4) (5) (6) 

Baseline mean = 2.50 (no. of referrals = 12.2) 

 NudgeOther 0.185 0.189 0.110 

 

(0.318) (0.319) (0.333) 

 

NudgeOwn -0.519 -0.567* -0.897** 

 

(0.313) (0.316) (0.348) 

 

High -0.434 -0.634* -0.791** 

 

(0.318) (0.337) (0.362) 

 

R-squared 0.10  0.16  0.27  

 

Additional covariates (for both panels) 

   Stratification variables No Yes Yes 

Other HV characteristics No No Yes 

Note. The results in this table are from estimating equations (1) and (2), and the sample is based on all 

clients who received a referral card from their health volunteer. * p<0.10, ** p<0.05, *** p<0.01. 

Standard errors are in parenthesis. Stratification variables include ethnicity, experience and education. 

Other health volunteer characteristics include age, annual household income, number of households the 

health volunteer visited in the past month, the amount of money she received for working as a health 

volunteer, distance to the nearest health center, primary occupation and the share of own-type 

households in the health volunteer's ward.  
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Table 4. Effect of Type of Incentives on the Types of Clients Recruited 

 Diabetic status 

Sugar level (for diabetic 

patients) 

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

NudgeOther 0.004 0.003 -12.5 -15.4 

(comparison group: NudgeOwn) (0.012) (0.012) (14.2) (16.7) 

Excluded group mean 0.07  0.07  96.3  96.3  

R-squared 0.02  0.02  0.19  0.24  

N 1155  1155  80  80  

     
NudgeOwn and NudgeOther 0.020** 0.022*** 3.9  1.6  

(Comparison group: Low and High) (0.008) (0.008) (8.0) (8.7) 

Excluded group mean 0.05  0.05  95.0  95.0  

R-squared 0.01  0.01  0.11  0.14  

N 2297  2297  136  136  

     
Additional covariates (both panels) 

   
Health volunteer characteristics Yes Yes Yes Yes 

Individual characteristics No Yes No Yes 

     
Notes: Each coefficient is from a separate regression. * p<0.10, ** p<0.05, *** p<0.01. Standard errors, 

clustered at the health volunteer level, are in parenthesis. The health volunteer characteristics include 

ethnicity, experience, education, age, annual household income, number of households the health 

volunteer visited in the past month, the amount of money she received for working as a health 

volunteer, distance to the nearest health center and primary occupation. Individual characteristics 

include gender, age, marital status, education, distance to the health center, occupation and ethnic 

category. 
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Table 5. Regression Results of the Decision to Show up for the Checkup by the Clients 

 
All 

clients 

Advantaged 

clients 

Disadvantaged 

clients 

Mean probability of coming to the checkup 0.85  0.88  0.82  

 
   Incentive amount, Rs -0.0011 -0.0003 -0.0026* 

 (0.0008) (0.0009) (0.0015) 

 
   Client and HV from different ethnic categories -0.0442 -0.0101 -0.0828 

 (0.0466) (0.0804) (0.0770) 

 
    Incentive amount  Client and HV from different groups  0.0011 -0.0007 0.0034* 

 (0.0012) (0.0019) (0.0020) 

    
Health volunteer's characteristics Yes Yes Yes 

Health center fixed effects Yes Yes Yes 

Health volunteer's incentive arm Yes Yes Yes 

    
R-squared 0.06  0.05  0.08  

N 2,755  1,507  1,248  

Notes: Each column represents a separate regression. * p<0.10, ** p<0.05, *** p<0.01. Standard errors 

are in parenthesis. They are clustered at the health volunteer level. The health volunteer characteristics 

include ethnicity, experience, education, age, annual household income, number of households the 

health volunteer visited in the past month, the amount of money she received for working as a health 

volunteer, distance to the nearest health center and primary occupation. Individual characteristics 

include gender, age, marital status, education, distance to the health center, occupation and ethnic 

category. 
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Appendix A. Implementation Details 

As mentioned in Section III, we randomly assigned 72 health volunteers into four arms 

stratified by their ethnic category (advantaged vs disadvantaged), education, and age. We 

stratified in order to ensure that each arm had a reasonable number of health volunteers from the 

traditionally advantaged and disadvantaged ethnic groups.  We collected information on 

ethnicity, education, and age before the experiment from local health centers.  

We invited the health volunteers for one-day training at their local health center. A 

practicing endocrinologist provided information to the health volunteers—in Nepali, the 

dominant local language—on basic risk factors for diabetes, prevention, symptoms and 

implications if not treated on time.  

Two days before the checkup, the research team visited the health volunteers at their 

home and explained them the incentive structure in private. The health volunteers were requested 

not to share their incentive structure with other health volunteers, so that one health volunteer’s 

behavior was not influenced by the knowledge of what other volunteers were receiving. 

Anecdotal evidence showed that the health volunteers complied with this request, partly because 

the health volunteers themselves did not want the community to know that they were receiving a 

monetary reward for their work. We did not reveal the specific objectives of the study and the 

incentive structure even to the research staff.  

Each health volunteer was told that she would receive an amount of money based on the 

number of clients who came for the checkup at their local health center on the pre-specified date 

and time, and according to the schedule in Table 1.   

The second level of randomization is at the client level. We randomized incentives 

received by the clients for showing up for the sugar-level assessment. We sent each client an 

invitation letter which specified a randomly-assigned amount between Rs 20 and Rs 50 (in 

intervals of Rs 10) the client would receive if she or he came to the health center for the checkup. 

We put letters mentioning these amounts in envelopes, shuffled them and created stacks of 50 

envelopes each.  

We gave these 50 letters along with 50 referral cards to each health volunteer. We told 

them not to open the letters to the clients so that they did not selectively give letters with higher 

amounts to clients who were more (or less) likely to show up. Without opening the envelopes, it 

was not possible to know the amount mentioned in the letter.  
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We told the health volunteers that they could call the research team if they needed more 

cards and letters or if the clients had questions. None of them called. We gave each health 

volunteer a day to recruit clients. If the checkup was scheduled for Friday morning, for example, 

the health volunteer received the referral cards and the letters on Wednesday afternoon. We kept 

this window for recruitment short partly to ensure that the health volunteers in smaller wards did 

not visit all households in their wards (for, if they did, we would not know if the mix of clients 

received is because of a differential effort made by the health volunteer or simply because she 

referred everyone in her ward) and to reduce the chances of interaction between the health 

volunteers.  

To keep track of all clients to whom the health volunteers provided the referral cards, the 

referral card had the design of a boarding pass (Figure A1). The health volunteers gave one part 

of the card to clients and kept the other part. In the part that she kept, the volunteer was asked to 

write the name and contact information of the individual she spoke to and the code on the 

envelope that she gave the individual. The research team collected the cards from the health 

centers at the time of the checkup and from the volunteers the same morning.  

Figure A1.  The Referral Card  

 

ID Number 

    

 

    

 

      

 

 

For use by the Female Community 

Health Volunteer 
 

Information on the recipient: 

Full name:..................................... 
 

Phone no.:..................................... 
 

Envelop no:................................... 
 

Free Diabetes Checkup 

      ID Number  

    

 

    

 

      

 

Dear Mr/Mrs ..........................., 
 

Please bring this card, along with the letter provided to you by 

your health volunteer, when you come to the free diabetes 

(sugar) checkup at your health post.  

 

Venue:............................ 

Date:.............................. 

Time: 7 am (please fast overnight and do not eat 

anything before coming to the checkup)  
 

 For use by the Female Community Health Volunteer: 

Envelop number:............... 

Thank you! 
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We collected additional information on the health volunteers and the clients who came to 

the checkup using a survey. We administered the survey to the health volunteers on the day of 

their training and to the clients when they appeared for the checkup.  

The coding system in referral cards, the envelopes and the survey questionnaire allowed 

us to match each individual client to the health volunteer, to know how many clients each health 

volunteer recruited and how many showed up, and to know the financial incentives the clients 

received (or would have received, for those who did not come).  

We held checkups in eight health centers. On a pre-specified date—which we 

communicated to the health volunteers after finalizing it with the health center administrators—

the research team consisting of eight practicing nurses, 20 trained interviewers, two other 

research staff, and the author went to the centers to conduct the checkup and to administer the 

survey to the clients who came. We reached each health post by 7 am. Each individual who 

appeared was first read the consent form, interviewed and then sent to a separate room for the 

sugar-level assessment and to receive the financial incentive. The nurses tested the blood sugar 

levels using a handheld Nova-Stat Glucometer and advised those with high sugar levels to go to 

a hospital for further diagnosis.  Interviews stopped around 9:45 am to allow the health centers to 

open for regular business at 10 am. Individuals who showed up after the interviewers had left the 

health center were read the consent form, administered the test and provided with the financial 

incentive, but were not interviewed.  

We paid the incentive to the clients at the time of the checkup and to the health volunteer 

three weeks after the experiment. For ethical reasons, we provided the same amount to all health 

volunteers. However, throughout the experiment, the health volunteers did not know that they 

would eventually receive the same amount.  
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Appendix B. Evidence on the Validity of Randomization 

Table B1. Balance in Key Characteristics of the Health Volunteers between the Arms 

 

Low 

Nudge-    

Other 

Nudge-    

Own High 

p-value 

(all 

arms) 

p-value 

(NudgeOwn vs 

NudgeOther) 

Age, years 49.35 47.76 45.78 41.47 0.07 0.54 

  (1.74) (2.64) (1.83) (2.36) 

  

       Experience, years 21.29 20.47 19.17 14.88 0.06 0.58 

  (1.72) (1.46) (1.81) (1.97) 

  

       Education higher than grade 10 (yes=1) 0.24 0.18 0.28 0.41 0.48 0.48 

  (0.11) (0.10) (0.11) (0.12) 

  

       Had informal schooling (yes=1) 0.12 0.18 0.06 0.06 0.62 0.26 

  (0.08) (0.10) (0.06) (0.06) 

  

       Ethnicity (Advantaged=1) 0.65 0.65 0.56 0.65 0.93 0.58 

  (0.12) (0.12) (0.12) (0.12) 

  

       Income category 2.29 2.18 1.94 1.88 0.45 0.31 

  (0.19) (0.15) (0.21) (0.26) 

  

       Number of household visited per month 38.29 56.59 58.78 46.88 0.48 0.88 

  (9.69) (10.82) (9.39) (11.30) 

  

       Received money in the previous month 0.88 0.88 0.67 0.71 0.27 0.13 

  (0.08) (0.08) (0.11) (0.11) 

  

       Distance to the health center, minutes 27.94 37.65 29.56 23.82 0.23 0.28 

  (3.79) (6.16) (4.10) (4.63) 

  

       Primary occupation is agriculture 0.76 0.88 0.78 0.88 0.70 0.41 

  (0.11) (0.08) (0.10) (0.08) 

                

Note: The p-values in column (5) are from the joint orthogonality test of the arms. The p-values in column (6) 

are from the t-test of the difference in means between the NudgeOwn and the NudgeOther arms. All variables 

reported here were self-reported by the HVs. Income was categorized into four groups: 1 - less than 50,000 per 

year; 2 - 50,000-100,000 per year; 3 - 100,000-200,000 per year; 4 - 200,000-500,000 per year; and 5 - more than 

500,000 per year. The mean income category reported in this table is based on those categories. 
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Table B2. Balance in Key Covariates between the Clients Receiving Different Amounts 

 

Rs 20 Rs 30 Rs 40 Rs 50 

p-value 

(all 

arms) 

Age, years 52.54 51.68 51.85 52.41 0.448 

  (0.51) (0.49) (0.53) (0.53) 

 

      Women, proportion of total 0.61 0.62 0.59 0.59 0.795 

  (0.02) (0.02) (0.02) (0.02) 

 

      Currently married, proportion 0.88 0.89 0.90 0.89 0.875 

  (0.01) (0.01) (0.01) (0.01) 

 

      Education, years 3.95 4.26 4.43 3.87 0.149 

  (0.19) (0.19) (0.20) (0.20) 

 

      Distance to the health center, minutes 28.54 26.67 25.71 27.11 0.227 

  (1.07) (0.97) (0.96) (1.10) 

 

      Farming as main occupation, proportion 0.80 0.84 0.82 0.82 0.164 

  (0.02) (0.02) (0.02) (0.02) 

 

      Had heard about diabetes, proportion  0.59 0.62 0.68 0.56 0.002 

  (0.02) (0.02) (0.02) (0.02) 

 

      Blood sugar level, mg/dL 94.84 95.79 96.73 95.72 0.780 

  (0.91) (0.93) (1.38) (0.98) 

 

      Blood sugar level > 110 mg/dL, proportion 0.15 0.14 0.15 0.14 0.934 

  (0.02) (0.01) (0.02) (0.02) 

             

Note: The p-values in column (5) are from the joint orthogonality test of the arms.  The numbers 

here are for individuals who came to the checkup. 
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Appendix C. Main Results based on the Sample of Clients Who Came to the Checkup 

 

Table C1. Regression Results of Log of Referrals on Incentives 

 

(1) (2) (3) 

A. Own-type referrals  

   Baseline mean = 2.80 (no. of referrals = 16.5) 

 NudgeOther -0.126 -0.166 -0.091 

 

(0.228) (0.222) (0.204) 

 

NudgeOwn 0.372 0.443** 0.448** 

 

(0.225) (0.220) (0.213) 

 

High 0.308 0.368 0.125 

 

(0.228) (0.234) (0.222) 

R-squared 0.09 0.20 0.47 

    B. Other-type referrals (4) (5) (6) 

Baseline mean = 2.39 (no. of referrals = 10.9) 

 NudgeOther -0.125 -0.117 -0.074 

 

(0.327) (0.331) (0.347) 

 

NudgeOwn -0.491 -0.541 -0.717* 

 

(0.323) (0.328) (0.363) 

 

High -0.529 -0.710** -0.897** 

 

(0.327) (0.350) (0.377) 

R-squared 0.06  0.10  0.22  

Additional covariates 

   Stratification variables No Yes Yes 

Other HV characteristics No No Yes 

Note: N=69. The results in this table are from estimating equations (1) and (2), and the sample is based 

on all clients who came to the health center for the sugar-level assessment. * p<0.10, ** p<0.05, *** 

p<0.01. Standard errors are in parenthesis. Stratification variables include ethnicity, experience and 

education. Other health volunteer characteristics include age, annual household income, number of 

households the health volunteer visited in the past month, the amount of money she received for 

working as a health volunteer, distance to the nearest health center, primary occupation and the share of 

own-type households in the health volunteer's ward.  
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Appendix D. Regression Results on the Asymmetric Effect of the Incentives on Advantaged 

and Disadvantaged Health Volunteers 

 

Table D1. Response to Incentives by Health Volunteers' Ethnicity 

 
Based on all clients 

who received a card 

Based on clients who 

came to the health center 

 
Own-

type (1) 

Other-type 

(2) 

Own-type 

(3) 

Other-type 

(4) 

 
    NudgeOther (β2) 0.168 -0.51 -0.018 -1.010* 

 
(0.330) (0.581) (0.365) (0.591) 

NudgeOwn (β3) 0.466 -1.397** 0.644* -1.316** 

 
(0.309) (0.544) (0.342) (0.554) 

High (β4) 0.155 -1.698** 0.25 -2.093*** 

 
(0.365) (0.643) (0.404) (0.654) 

Advantaged (β5) 0.372 -0.823 0.523 -0.904 

 
(0.310) (0.546) (0.343) (0.556) 

Advantaged  NudgeOther (β6) -0.319 1.014 -0.115 1.526* 

 
(0.432) (0.761) (0.478) (0.774) 

Advantaged   NudgeOwn (β7) -0.133 0.777 -0.324 0.924 

 
(0.393) (0.692) (0.435) (0.704) 

Advantaged  High (β8) -0.071 1.294* -0.19 1.699** 

 
(0.431) (0.759) (0.476) (0.772) 

    
 Additional covariates 

    Stratification variables Yes Yes Yes Yes 

Other health volunteer characteristics Yes Yes Yes Yes 

R-squared 0.46 0.31 0.47 0.30 

N 69 69 69 69 

Note. The Greek letters next to the variable names correspond to those in equations (3) and 

(4).  * p<0.10, ** p<0.05, *** p<0.01. Standard errors are in parenthesis. Stratification 

variables include ethnicity, experience and education. Other health volunteer characteristics 

include age, annual household income, number of households the health volunteer visited in 

the past month, the amount of money she received for working as a health volunteer, 

distance to the nearest health center, primary occupation and the share of own-type 

households in the health volunteer's ward.  
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Appendix E. Effect of Types of Incentives on the General Mix of Clients 

 

Table E1. Effect of Incentives on the Type of Patients Reached by the Health Volunteers 

 

        

p-values from the test of 

difference in means 

 

Low 

(1) 

NudgeOther 

(2) 

NudgeOwn 

(3) 

High 

(4) 

All 

arms 

(2) vs 

(3) 

(1) and 

(4) vs. 

(2) and 

(3) 

Age, years 53.08 52.28 50.11 53.11 <0.01 <0.01 <0.01 

  (0.48) (0.57) (0.49) (0.49) 

   

        Women, proportion of total 0.61 0.55 0.65 0.60 0.01 <0.01 0.90 

  (0.02) (0.02) (0.02) (0.02) 

   

        Married clients, proportion of total 0.90 0.89 0.89 0.88 0.55 1.00 0.99 

  (0.01) (0.01) (0.01) (0.01) 

   

        Education, years 3.84 4.04 4.54 3.98 0.04 0.07 0.03 

  (0.19) (0.20) (0.18) (0.20) 

   

        Distance to the health center, minutes 25.43 29.99 27.93 24.21 <0.01 0.17 <0.01 

  (0.91) (1.26) (0.87) (0.97) 

   

        Farming as main occupation, 

proportion 0.82 0.83 0.81 0.83 0.72 0.38 0.86 

  (0.02) (0.02) (0.02) (0.02) 

   

        Had heard about diabetes, proportion  0.60 0.62 0.63 0.58 0.38 0.68 0.10 

  (0.02) (0.02) (0.02) (0.02) 

                   

Note: All numbers in this table are for individuals who received a referral card from a HV and showed up for the 

checkup. All variables are self-reported.  

 

 


