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on the distance to the ballot station
and probability to vote relationship
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Abstract
This article explores the moderating effects of body obesity and subjective health status on the relationship between
distance to the polling station and voter turnout in the Czech general election of 2017. Using insights from rational choice
theory and the funnel model of turnout, multilevel logit models were used to examine whether the relationship between
reported turnout and distance from home to the polling station was different for those who are obese and/or think they
are in poor health. This study is based on analyses of the Czech Household Panel Survey data. The modelling results
confirm that those who were obese and in poor health had a lower probability of voting as the distance to the polling
station increased. Furthermore, this study found that being interested in the 2017 election outcome (instrumental
motivation) did mitigate physiological limitations associated with getting to a polling station; however, thinking that
voting is a civic duty (moral motivation) had no strong effect on the distance to the polls and turnout relationship.
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Introduction

Most often, social scientists focus on the resource and moti-

vational aspects of political participation. Here there has

been a tendency to overlook the health or physiological

aspects of voting. Consequently, voter characteristics such

as being overweight or obese and subjective health evalua-

tions have been ignored, on the assumption that nonvoting

is primarily a personal choice. Such reasoning increases the

methodological risk of invalid inferences due to the funda-

mental attribution error. This article questions this assump-

tion by focusing on two key aspects of voters’ health by

exploring if being overweight/obese and feeling one is in

poor health have direct and indirect effects on decisions to

go to the polls on election day.

Obesity is a serious threat to public health and its

increasing prevalence is of growing concern in many soci-

eties (Lean and Malkova, 2016). According to the most

recent European Health Interview Survey (EHIS 2014),

about half of all adults in the European Union (EU) are

overweight and about one-in-six are obese. Czechs are

above the EU-average for both characteristics. While the

link between general health status and political participa-

tion has been examined by a number of scholars (e.g.

Denny and Doyle, 2007; Haider-Markel and Joslyn,

2017; Mattila et al., 2017; Pacheco and Fletcher, 2015), the

association between individual physiological characteris-

tics, such as body mass index (BMI), and voter turnout

remains understudied.

Within the literature on voter turnout, the issue of how

far electors must travel to get to their assigned polling

station is viewed as a nonnegligible cost of voting. The

probability of voter turnout should be lower for those who

live farthest from the polling station, that is, there is a

negative relationship between turnout and distance to the

polls because of the time and costs involved. From this

perspective, individuals with physiological characteristics
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that limit their mobility should incur greater costs to getting

to the polls on election day. To date, this specific aspect of

voter turnout has been little considered or studied.

Using data from wave 3 of the Czech Household Panel

Survey (CHPS) and a follow-up postelection survey (both

conducted in the latter half of 2017), the aim of this article

is to examine whether the “voter turnout and distance to

polling station” relationship, evident during the Czech gen-

eral election of October 2017, was moderated by being

overweight or obese and subjective health status. The cen-

tral research question of this article is whether longer dis-

tances to polling stations have a more negative influence on

obese and less healthy people than all others ceteris pari-

bus. Previous research confirms the expectation that those

living further away from the polls are less likely to vote

(e.g. Gibson et al., 2012; Niemi and Hanmer, 2010; Paw-

lowski and Coates, 2013).

One limitation of previous studies is that they did not

take into account the possibility that the distance from poll-

ing station and turnout relationship may be moderated by

individuals’ physiological characteristics manifested in

obesity and lower subjective health evaluations. One way

in which the negative relationship between distance to poll-

ing station and probability of voting operates is through

motivation mechanisms and their interaction with personal

resources (or lack thereof resulting from health-based dis-

abilities). This is the approach adopted in Wass and Blais’s

(2017) “funnel model of turnout” where the decision to go

voting reflects a balance between the costs and benefits of

going to the polls. Using Wass and Blais’s (2017) general

framework for studying turnout, this article will explore

whether moral and instrumental motivations to vote indi-

cated by (a) agreeing that voting is a civic duty and (b)

being interested in the election outcome may attenuate the

greater costs of getting to the polls for those who are over-

weight/obese and/or feel they are in poor health.

Obesity and poor health as costs of voting

According to the rational choice account of voter turnout,

distance to the polling station is considered a cost for all

voters. Of course, this particular cost of voting is not the

same for each person. Although countries regulate the spa-

tial distribution of polling station to optimize the conveni-

ence of voting, there are always differences in distances to

polling stations among voters. Therefore, according to

rational choice theorists, this particular cost of participation

is higher for people living farthest from the ballot station.

However, this perspective assumes that distance to the poll-

ing has the same cost-based meaning for all voters: this

homogeneity assumption may be questioned.

For instance, voters differ in their health status, as indi-

cated by physiological indicators such as BMI, and their

ability to easily walk to a polling station. Since differences

in health status among voting populations are universal,

this systematic variation in mobility and associated costs

and barriers to voting constitute the potential basis for polit-

ical inequality through mechanisms such as differential

turnout. In this article, the short-hand term “low physiolo-

gical potential” will be used to refer collectively to the

characteristics of (a) being overweight or obese and (b)

feeling in poor health that might constitute the basis for

political inequality.

Subjective health status and voter turnout

Scholars of electoral behavior know that poor health is

associated with lower voter turnout (Arah, 2008; Blakely

et al., 2001; Denny and Doyle, 2007; Pacheco and Fletcher,

2015). This empirical correlation has been typically

explained using a rational choice type of argument that

emphasizes individual perceptions of the costs and benefits

of going to the polls. For a healthy citizen where walking is

not a problem, the costs are small but for a person in poor

health, the costs may not be negligible. More generally,

rational choice theory predicts that those incurring greater

costs in getting to the polls, such as those in poor health,

will have a lower probability of voting.

The reasons for this negative distance–turnout relation-

ship relate to (a) the time and effort of getting to the polling

station and (b) the opportunities foregone in going voting

rather than doing something else that is considered person-

ally enjoyable or beneficial. For the subsection of the elec-

torate who have restricted mobility due to obesity or feeling

they are in poor health, for instance, the calculus of voting

should be systematically different to that experienced by

their fellow healthier citizens.

There is evidence that supports this rational choice

account. Previous studies have reported a strong connection

between walking (ability and speed) and reported subjec-

tive health (Guralnik et al., 2000; Jylha et al., 2001; Ostir

et al., 2007; Rolland et al., 2006). Neufeld et al. (2013)

indicate that walking ability is a key decision factor when

people are asked to rate their health. Jylha et al. (2001:

M609) note that “both walking difficulty and walking

speed are independent determinants of self-rated health.”

In short, ease of mobility is a very good summary mea-

sure of a person’s overall health status, and hence propen-

sity to undertake physical activities such as going to a

polling station on election day. Combining this medical

insight with a prediction from a rational choice account

of turnout leads to the following hypothesis.

H1: There will be a lower probability of voting for

adults with low subjective health status scores who

reside a greater distance from the ballot station.

This first hypothesis directly captures the practical idea

that the distance to the polls depends critically on a voter’s

subjective health status. The question of why a person feels
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they are in poor health is not addressed in hypothesis 1. It is

possible that for a nonnegligible number of voters, feelings

of poor health are a consequence of being overweight or

obese. Here it is important to see whether body size mea-

sured in terms of height and weight (BMI) may be an

independent channel through which limited mobility may

be linked with propensity to go to the ballot station on

election day.

Obesity and voter turnout

From a physiological perspective, being overweight or

obese is costly because such conditions lead in comparative

term to greater energy consumption, higher metabolic

costs, and more restricted mobility. Medical studies high-

light that daily activities are more difficult for overweight

and obese people due to a high level of body fat and bio-

mechanical factors that restrict the ability of limbs to oper-

ate in a free, fluid, and efficient manner (Delextrat et al.,

2011; Hemmingsson and Ekelund, 2007; Peyrot et al.,

2009).

One method of examining the consequences of varia-

tions in body size, as indicated by BMI, is through a simple

test involving experimental subjects attempting to walk as

far as possible in 6 min. The results of two such studies

show that endurance is progressively lower for people with

a higher BMI (Hergenroeder et al., 2011; Pataky et al.,

2014). BMI is calculated by dividing a person’s body mass

by the square of their height where BMI is expressed in

kilograms per square meter (kg/m2). BMI is a simple mea-

sure of body size.

The negative relationship between the distance walked

and the body size has been explained in terms of three

mechanisms. First, walking requires comparatively more

energy for overweight and obese people (Delextrat et al.,

2011; Foster and McGuckin, 2001; Lazzer et al., 2003;

Pataky et al., 2014). This means that going voting is phy-

siologically costlier for those with higher BMI scores. Sec-

ond, being overweight or obese is less efficient as the

biomechanical cost of supporting a larger body with lower

powered limbs results in a comparatively higher and less

efficient metabolic rate (Hulens et al., 2001). Conse-

quently, for the obese, walking the same distance to the

polls as a person with a normal BMI score is comparatively

costlier in physiological exertion, thereby reducing the

instrumental and potentially expressive benefits of voting.

Third, overweight and obese people are more likely to

suffer from secondary health problems that further impair

physical movement such as walking. This suggests that

additional consequences of walking to the polls further

increase the physiological costs of voting. Each of these

three mechanisms underpins the general expectation out-

lined in the following hypothesis.

H2: There will be a lower probability of voting among

overweight and obese voters who live a greater distance

from the polling station.

The second hypothesis complements the first by high-

lighting the general health-based costs of voting especially

for those who are less mobile due to infirmity and/or being

overweight or obese. It is important to stress that being

obese does not automatically imply being unhealthy or

having a low subjective health status score. In fact, physiol-

ogists highlight there can be an important interaction

between low subjective health status and high BMI scores

resulting in systematic differences in the amount of phys-

ical activities undertaken by the overweight and obese (Bell

et al., 2015). The key implication here is that one should

expect variation in the probability of voting among the

overweight/obese depending on their subjective health

status.

It is also important to note that besides physiological

factors, there are also psychological reasons why the voting

turnout may differ for obese people compared to normal-

weight people. As previous research has shown, stigma

and discrimination toward obese people are pervasive and

influence their psychological and physical health (Puhl and

Heuer, 2010). Obese people can decide not to vote to avoid

showing up in public place. Classic study by Goffman

(1963) suggest that one option how to respond to their

stigmatized situation is using the obesity as an excuse and

protection from social responsibility (Goffman, 1963: 20).

Distance to polling station

Countries differ in their average distance to polling sta-

tions. This is primarily due to law settings and different

population density. Rational choice theory predicts that the

probability of voting should decline as distance from the

polling station increases because the costs of participation

increase with distance. There is empirical support for this

simple cost-based prediction of who goes to the polls (Gib-

son et al., 2012; Haspel and Knotts, 2005; Niemi and Han-

mer, 2010; Pawlowski and Coates, 2013). Here some

caution is warranted because a distance-based cost of going

voting is sensitive to the mode of travel used: a 3-km trip by

foot, bike, bus, or car to the ballot station is a qualitatively

different experience.

There is some research on this topic. For example,

Bhatti and Kasper’s (2012) study found that car ownership

reduces the inconvenience associated with travelling to the

polling station. In line with rational choice theory, greater

distance from a polling station is associated with lower

probabilities of voting for all electors, but those who have

access to a car are less sensitive to changes in distance to

polling station (Haspel and Knotts, 2005). On balance, pre-

vious research suggests that longer distances to polling
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stations reduce turnout regardless of how people travel to

vote.

Election authorities are sensitive to this fact and have

created a number of alternatives methods of voting that do

not require travel to a ballot station on election day. In

various countries, there are options such as “early” voting

in public places like shopping malls, voting by mail or post,

and e-voting. In the Czech Republic, voters with special

needs may request that a mobile ballot box come to their

home. The main goal of all voter facilitation policies is to

maximize turnout.

Regulatory conflict and motivation

On voting day, voters are motivated to go to the polling

station and yet for those who are overweight, obese, and/or

have poor health there is “regulatory conflict.” Regulatory

conflict refers to motivated social action that is constrained

by physical limitations where individuals must balance the

“expenditure of energy against the bioenergetic resources

available for action” (Cole et al., 2013). Medically speak-

ing, voters who are overweight, obese, and/or in poor health

are said to have a “low physiological potential” and will

frequently experience regulatory conflict when matching

desired goals with a constrained reality. Specifically, voters

who have limited mobility may want to vote but decide

reluctantly that they are unable travel to the polling station

for fear of experiencing some medical difficulties (Cole

et al., 2013; Trope and Fishbach, 2000).

To recap, the first and second hypotheses, outlined

above, predict that people with a low physiological poten-

tial will be more likely to abstain from voting if the polling

station is far away from their home. This is because the

physical effort, or cost, involved is comparatively high.

Here it is important to recognize that the distance from

home to polling station may also have an important psy-

chological aspect. Specifically, individuals with a low phy-

siological potential are known to overestimate distances to

be travelled and lengths to be traversed (see Cole et al.,

2013; Lessard et al., 2009). Consequently, the moderating

effect of low physiological potential on the relationship

between the probability of voting and distance to the poll-

ing station may be further accentuated by the specific psy-

chological characteristics of having a low physiological

potential.

Previous research on voter turnout has frequently high-

lighted the importance of individual motivation for

explaining variation in voting among individuals living in

similar life circumstances. Consequently, it is essential to

examine the possibility that the barriers to voting experi-

enced by those with a low physiological potential may be

offset by having a strong personal motivation to vote. In

this article, two motivational factors that are known to have

strong associations with probability to vote will be inves-

tigated. First, one of the strongest correlates of voter

turnout is agreement that voting is a civic duty (Blais and

Achen, 2018; Wass and Blais, 2017).

Here it is possible to envisage a voter with a low phy-

siological potential who is experiencing regulatory conflict

might nonetheless decide to travel to the ballot station on

election day because they believe it is their moral duty as a

good citizen to vote. This sense of civic duty operates

independently of other motivations such as partisanship

and concern about electoral outcomes and represents a key

mechanism for lessening the moderating effect of low phy-

siological potential on the relationship between probability

of voting and distance to the polling box. This leads to the

following hypothesis that proposes a three-way interaction

(moderation) effect.

H3: The moderating effect of low physiological poten-

tial on the relationship between distance to the ballot

station and voter turnout will itself be moderated by

support for the moral belief that voting is a civic duty.

This hypothesis says that the negative effect of greater

distance from the polling station on probability to vote

among voters with low physiological potential will be can-

celled by these voters’ belief that voting is a civic duty. In

short, the health status of the voter should not matter for the

turnout-distance-to-polls relationship if a sense of civic

duty is present.

A second potentially important motivation for voting is

being interested or concerned about the outcome of the

election. In contrast to the moral basis for the civic duty

motivation for electoral participation, being interested in

which party or coalition wins an election is an instrumental

motivation that forms a core element of the rational choice

theory account of why people vote. With regard to voters

who have a low physiological potential, they are more

likely than all other voters to have a strong interest in the

health and social welfare policies of the next government

(Denny and Doyle, 2007; Mattila et al., 2017; Söderlund

and Rapeli, 2015). This is because they are more dependent

on public health services than all others. This dependency

creates an instrumental motivation to vote for any candi-

date, party, or coalition option that has the most generous

health and social welfare spending policies. The presence

of this instrumental motivation is the basis for the following

hypothesis.

H4: The moderating effect of low physiological poten-

tial on the relationship between distance to the ballot

station and voter turnout will itself be moderated by

interest in the election outcome.

In a similar way to hypothesis 3, this fourth hypothesis

predicts that the link between low physiological potential

and probability to vote for those residing at greater dis-

tances from the ballot box will be mitigated by the presence

of an instrumental motivation. To summarize, the potential
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costs of travelling some distance to vote for those with low

physiological potential can be balanced by both moral and

instrumental motivation. Having discussed a number of

rational choice theory-based expectations regarding how

the probability of voting and distance to the polling station

relationship might differ for low physiological potential

voters with contrasting motivations, it is now appropriate

to describe the national context of the case study reported in

this article.

Walking and voting in the Czech Republic

This article uses the Czech Republic as a case study.

According to the second wave of the EHIS (2014), the

Czech Republic has one of the highest overweight and

obesity rates in the EU: 55% of Czechs are overweight and

19% are obese. To date, the focus has been on the public

health consequences of obesity and poor health. Much less

attention has been paid to the political or democratic con-

sequences of having an increasingly immobile citizenry.

The goal of this article is to provide a first step in exploring

these consequences. With regard to the administration of

elections, the Czech Republic does not allow early voting,

postal/mail voting, or e-voting. However, there are at least

four policies that are designed to make voting more con-

venient for Czechs who have limited mobility.

First, voting registration is automatic. Second, elections

are always held over 2 days, typically Friday afternoon and

evening and Saturday morning and early afternoon. Third,

voters with mobility or health issues can request before or

during polling days that a mobile ballot box visits their

home. In this situation, the distance to the ballot box is

zero. Fourth, the Czech Republic has a comparatively high

number of polling stations ensuring that most of voters live

within walking distance of their polling station; and there-

fore, the travel costs of voting are minimal.

Figure 1 shows the distribution of distances from

respondents’ home address to their assigned polling station.

Based on data from wave 1 of CHPS (2015), a large major-

ity of Czechs (93%) reside within 1 km of their polling

station. In wave 3 of CHPS (2017), respondents were asked

how usually they get to their polling station. A majority

(82%) reported walking from home. The remainder went

by car (13%), used public transport (2%), or went voting on

their way from work, and so on (2%). Only one in a hun-

dred voters requested having a mobile ballot box visit their

home, which suggests that many older and infirm voters

who would be eligible to avail of this service fail to take

advantage of this option. The suspicion here is that this low

uptake may reflect a social norm that places a high value on

personal privacy even if the cost is loss of opportunity to

vote.

Figure 2 combines walking distance from home to poll-

ing station with usual type of transport respondents used to

go voting. This graph shows that the two main means of

getting to the ballot box are walking and using a car. More-

over, this figure reveals that there is a relationship between

the mode of transport and the distance to the polls: the

farther respondents live from their polling station the more

likely they are to use their car. This association fits with a

rational choice cost-oriented view of voting where distance

to the polls influences voters’ choices on election day.

Turning now to Table 1, the survey data estimates reveal

that there are small differences in how overweight, obese,

and people with a “normal” body size travel to polling

stations on election day. This evidence shows that a large

majority (>80%) get to their assigned balloting point by

walking regardless of their physiological potential. Use of

cars and the mobile ballot box option is slightly higher
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Figure 1. Distribution of distances from households to polling stations. Source: CHPS wave 1 (2015), n ¼ 10,990. Note the area under
the curve represents all voters (100%) at all distances (�100 m to �3000 m) from the ballot station.
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among those who are classified as obese on the basis of

their BMI. Table 1 suggests that those who report they are

in poor health are less likely (�5 to 9 percentage points) to

walk to the polling station than all others and are more

likely to use a car (þ6 points) and mobile ballot box (þ4

points).

Data and methods

This article makes use of two CHPS data sets. The first data

set contains information from wave 3 of CHPS (June to

October 2017). The second data set is a postelection survey

fielded in late October 2017 that contains mainly those who

participated in wave 3 of CHPS during the previous 20

weeks. As both surveys formed part of a 4-year annual

panel study, it is likely that those agreeing to be inter-

viewed repeatedly may be different from the general pop-

ulation. One indication of a selection effect is a 24%

overreporting of turnout where the actual rate was 61%.

More will be said on this point below. Of course, this over-

reporting may also be due in part to well-known social

desirability effect evident in most postelections surveys.

The five key explanatory variables used in this article are

walking distance to the polls, BMI score (trichotomized:

normal, overweight, obese), subjective health rating, sense

of duty to vote, and interest in the election outcome. The

walking distance from home address to assigned polling

station has been calculated as shortest walking distance in

meters using an algorithm used by Google Maps. BMI is

calculated by using self-reported weight and height data.

Overweight and obesity are operationalized as in previous

studies such as Pataky et al. (2014): normal body size (BMI

� 18 <25 kg/m2), overweight (BMI � 25 < 30 kg/m2), and

obese (BMI � 30 kg/m2).

The health data used in this article come from a standard

subjective health question: “Would you say in general your
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Figure 2. Mode of travel to polling stations by distance traversed. Source: CHPS wave 3 (2017), n (respondents) ¼ 5404. Note that
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for all distances are not presented for reasons of clarity.

Table 1. Mode of travel to the polls by subjective health status and body size (%).

Means of getting to the polling station

Subjective health status Body size (BMI)

Excellent
health

Very good
health

Good
health

Average
health

Poor
health Normal Overweight Obese

I walk from home 83 82 85 86 77 82 83 80
I use public transport 2 2 2 2 2 3 2 2
I drive a car from home 10 13 11 10 16 12 13 14
I stop to vote on my way from a place

other than home
5 3 2 2 1 2 2 2

Ballot box comes to my home 0 0 0 1 4 1 1 1

Source: CHPS wave 3 (2017), n ¼ 5404.
Note: BMI: body mass index; CHPS: Czech Household Panel Survey. Note that the columns sum to 100% subject to rounding errors.
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health is? (1) Excellent, (2) Very good, (3) Good, (4) Aver-

age, or (5) Poor.” Mavaddat et al. (2011) report that

answers to this subjective health question are strongly asso-

ciated with physical health. Previous research also shows

that subjective health ratings are strongly correlated with

walking performance, that is, speed and distance. In sum,

subjective health is a reasonable proxy indicator of ability

to walk to a polling station. Turning now to the two types of

voting motivation explored in this study, belief that voting

is a civic duty was measured using a standard postelection

item: “For some people voting is mostly a duty. For others,

voting is an option. For you voting is? (1) A duty, (2) An

option, (3) neither, or (4) don’t know.” Answers to this

question were dichotomously recoded: 1 versus all other

answers to create a measure of belief that voting is a civic

duty. Having an instrumental motivation for voting was

measuring with the following item: “How much do you

personally care which parties will form the government

coalition after the elections to the Chamber of Deputies?”

(1) A lot, (2) Quite a lot, (3) Not much, (4) Not at all, and

(5) Don’t know.

The modelling strategy used in this article makes heur-

istic use of the funnel model of turnout formulated by Wass

and Blais (2017). This model presents a broad explanatory

framework for mapping out the many factors that are

known from previous research to be correlated with voter

turnout. Figure 3 shows that the broad range of factors

identified are classified into five groups: resources, moti-

vation, convenience, expression, and duty.

Of particular interest to this study is distance to the poll-

ing station, obesity, and health that fit into the

“convenience” grouping of explanatory factors. Interest

in the election outcome is viewed in the funnel model as

an indicator of voter “expression.” It is important to stress

here that this article did not aim to test Wass and Blais’s

(2017) funnel model. Rather the goal was to use this model

to outline a well-specified statistical models of turnout that

minimize the possibility of omitted variable bias regarding

the testing of the four hypotheses presented above.

Finally, it is prudent to take account of a potential con-

founding variable: urban versus rural location. It is well-

known that those living in rural areas reside in places that

are served by fewer polling stations. Consequently, those

living in the Czech countryside travel on average farther to

vote. In addition, there is a persistent difference in actual

voter turnout between urban and rural areas. Therefore, a

dichotomous variable indicating urban and rural areas is

included in the models estimated to control for any con-

founding effects.

All models presented later in Table 2 were estimated

using multilevel logit. This is because the household data

have a hierarchical structure where respondents were

nested in collective dwellings such as family homes. As

hypotheses 3 and 4 involve moderation effects the most

appropriate approach is to represent these complex

relationships graphically. This is because single parameter

estimates of moderation effects, as given in statistical soft-

ware output, is known in some situations to be misleading.

Results

Model 1 (M1), presented on the left of Table 2, shows the

results for the general framework for studying turnout as

shown earlier in Figure 3. In M1, the voter turnout model

excludes political knowledge, sense of internal political

efficacy, and interest in the election outcome for methodo-

logical reasons. This initial model, when compared to sub-

sequent more elaborate models such as M2, explores the

potential impact of posttreatment bias. This is because

Immediate causes: (turnout decision) transformation of resources and
motivation into political action

Convenience=
the cost of voting:

distance to the polling
station, bad health, obesity

Expression=
the relative benefits

associated with the eventual
victory of the various party:
interest in electoral outcome

Duty=
the sense of civic duty to vote

and satisfaction from
fulfilling it

Proximate causes: characteristics of the voters

Resources
Household income, education, following

politics in media

Motivation
church attendance, trade union membership,

political knowledge, internal political
efficacy, political discussions, turnout of

household members

Distant causes: institutional and contextual characteristics
the effective number of parties the closeness of elections, mobilization

Mediated by Moderate the effect

VOTING/NON-VOTING

Figure 3. A general explanatory framework for voter turnout.
Source: Derived from Blais and Wass’s (2017: 461–464) funnel
model of turnout. Note that the indicators for the five groupings
(resources, motivation, convenience, expression, and duty) refer
to indicators available in CHPS. CHPS: Czech Household Panel
Survey.
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knowledge, efficacy, and interest in outcome may them-

selves be determined by a voter’s body shape and subjec-

tive health status.

Model 2 (M2) incorporates all variables from the funnel

model of turnout summarized earlier in Figure 3. Educa-

tion, political media consumption, and political discussions

all lost statistical significance (p � 0.05) in M2 in compar-

ison to M1. The parameter estimates for body size

(overweight, obesity) and subjective health are almost the

same in both models. This suggests that posttreatment bias

is not a serious problem in the models reported in Table 2.

Moreover, there is little association between distance to the

polling station and reported turnout evident in M2. As

expected, poor subjective health status has a negative rela-

tionship with turnout (p � 0.10); however, obesity does not

due to the strength of duty to vote and interest in political

Table 2. Multilevel logit models of the probability of voting.

Funnel model of turnout explanatory
variables and associated groupings

Direct effects models Direct and moderation effects models

M1 M2 M3 M4 M5 M6

Control variables
Age (years) 0.03 0.03 0.03 0.02 0.03 0.03
Age squared <�0.01 <�0.01 <�0.01 <�0.01 <�0.01 <�0.01
Sex (woman) �0.05 �0.13 �0.13 �0.15 �0.14 �0.13
Rural area �0.08 �0.15 �0.16 �0.18 �0.16 �0.16

Resources
Household income 0.01 0.02 0.02 0.02 0.02 0.02
Vocational school 0.10 0.23 0.19 0.17 0.17 0.19
High school (completed) 0.42 0.38 0.34 0.35 0.32 0.34
University degree 0.82** 0.54 0.51 0.56 0.50 0.52

Motivation
Church attendance 0.57*** 0.55** 0.56** 0.57** 0.58** 0.57**
Trade union membership 0.09 0.22 0.23 0.25 0.21 0.23
Political knowledge NA 0.29** 0.29** 0.29** 0.29** 0.29**
Internal political efficacy NA 0.04 0.04 0.03 0.04 0.04
Following politics in media 0.06* 0.04 0.04 0.04 0.05þ 0.04
Frequency discuss politics 0.15*** 0.06 0.06 0.06 0.06 0.06
Turnout in household:

At least one person voted 0.59** 0.53* 0.53* 0.55* 0.53* 0.52*
No other person voted �1.11*** �0.98*** �0.99*** �1.00*** �0.98*** �1.00***

Convenience
Distance to polling station <�0.01 <�0.01 <�0.01 <0.01 <0.01 <0.01þ

Health (subjective) �0.18* �0.19þ <0.01 0.09 0.10 0.71
Overweight �0.17 �0.11 �0.12 �0.79 �0.11 �0.12
Obese �0.32þ �0.33 �0.16 �0.46 �0.32 �0.32

Duty
Duty to vote 0.88*** 0.90*** 0.90*** 0.91*** 0.71 0.91***

Expression
Interest in election outcome NA 1.31*** 1.30*** 1.33*** 1.32*** 2.15***

Interactions
Health � Distance NA NA <�0.01þ <0.01 <0.01 <�0.01þ

Obesity � Distance NA NA <�0.01 <�0.01 NA NA
Obesity � Health NA NA NA �0.07 NA NA
Obesity � Distance � Health NA NA NA <�0.01þ NA NA
Duty to Vote � Health NA NA NA NA 0.58 NA
Duty � Distance NA NA NA NA <0.01 NA
Duty � Distance � Health NA NA NA NA <0.01 NA
Health � Care About Results NA NA NA NA NA �0.26þ

Distance � Care About Results NA NA NA NA NA <�0.01
Distance � Health � Care About Results NA NA NA NA NA <0.01

Intercept 1.04 �3.52** �4.14*** �4.40*** �3.91*** �6.44 ***
Log-likelihood �841 �725 �720 �720 �724 �724

Source: CHPS wave 3 (June to October 2017) data set merged with a postelection survey conducted with the same respondents in late October 2017.
Note: CHPS: Czech Household Panel Survey; NA: models where the variables were “not applicable.” Note that in all models there are 2565 respondents
residing in 2078. The dependent variable is self-reported turnout and the models were estimated using a multilevel logistic procedure.
***p � 0.001; **p � 0.01; *p � 0.05; þp � 0.10.
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outcome variables. If these latter two variables were

dropped, obesity has a statistically significant negative

relationship as expected. In sum, with regard to M2, duty

to vote and interest in political outcome are with voter

turnout in household the strongest predictors of voter

turnout.

Model 3 (M3) includes additional moderation effects

linking distance to polling station with obesity and poor

health. Table 2 shows a negative moderation effect for

subjective health and distance to polling station thereby

supporting the predictions outlined in hypothesis 1, that

is, Czech voters who were in poor health in late 2017 and

who live comparatively far from the ballot station had a

lower probability of voting.

Figure 4(a) (based on M3) graphically presents the esti-

mated probabilities for these two interaction terms in M3,

keeping all other explanatory variables at their mean val-

ues. Figure 4(a) indicates that although there is a small

Figure 4. Predicted probabilities of turnout for various moderated relationship. (a) Moderation of health and distance (model 3) (H1).
(b) Moderation of health and obesity (model 3) (H1). (c) Moderation of health, distance, and obesity for normal body size (model 4)
(H2). (d) Moderation of health, distance, and obesity for the obese (model 4) (H2). (e) Moderation of health, distance, and no interest in
the election outcome (model 6) (H4). (f) Moderation of health, distance, and high interest in the election outcome (model 6) (H4).
Sources: CHPS wave 3 (June to October 2017) data set merged with a postelection survey conducted with the same respondents in late
October 2017. Note estimates derived from models reported in Table 2.
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change in the probability to vote depending on the distance

to polling station among healthy individuals, there is a drop

in a probability to vote among those suffering from poor

health. Those voters having poor health residing close to

the polling station (�300 m) had a high probability of

voting (86%) in the Czech general election (2017). How-

ever, if a person in poor health lived quite far from the

polling station (�3 km), the probability of turning out to

vote declined to 48%.

Figure 4(b) (based on M3) shows differences in prob-

ability to vote for obese participants and those with a nor-

mal body size in combination with their subjective health.

The probability of voter turnout for those of normal body

size is not as much influenced by their subjective health as

it is for those defined by their BMI as being obese. Respon-

dents with a normal body size and who reported being in

excellent health had an 87% probability of voting: this

estimate was largely the same (89%) for those in poor

health. M3 reports a 13% difference in probability of voting

for obese participants in excellent or poor health (90% vs.

77%). The interaction of health and obesity shown in Fig-

ure 4(b) supports the idea that obesity and subjective health

have important moderating effects on voter turnout as pro-

posed in hypotheses 1 and 2.

The results from M3 are extended in model 4 (M4) with

the inclusion of a three-way moderation parameter for obe-

sity, health, and distance to polling station. This parameter

tests the expectation that there was a lower probability of

voting in the Czech general election of 2017 if there was a

longer distance to polling station; and this relationship was

moderated by both body size (obese) and self-reported

(poor) health. Table 2 reveals this complex moderation

effect is not strong (b < �.01, p � 0.10). However, a gra-

phical representation of this relationship in Figure 4(c) and

(d) shows that the probability of voting for those who are

both obese and in poor health and who must also travel a

relatively long distance to vote is considerably lower than

for all others. In different words, the combination of long

distance and poor health is crucial for voting. However,

obesity also plays an important moderating role. Specifi-

cally, Czechs with bad health and normal body shape living

3 km from polling station had an estimated 88% probability

of turnout in October 2017. In contrast, those who were

obese and in poor health residing 3 km from the ballot box

had a very much lower probability of turnout (17%) than all

others.

A key element in the theory outlined earlier was the

prediction that higher levels of motivation could attenuate

the increased costs of getting to the polls on election day for

those with a low physiological potential. Specifically, it

was proposed in hypothesis 3 that civic duty, a moral moti-

vation for voting, may change the calculus of voting for

those Czechs who were obese and in poor health in late

2017. Therefore, hypothesis 3 was tested using a three-way

interaction of duty to vote, distance to polling station, and

subjective health. Neither the parameter reported in the M5

columns of Table 2 (b��0.01, p� 0.10) nor the graphical

representations of this moderation effect (not reported)

indicate support for hypothesis 3.

Finally, in model 6 (M6), the instrumental motivation

for voting (indicated by interest in the election outcome)

was treated in a similar manner to M5 to test the expecta-

tion outlined earlier in hypothesis 4. The parameter esti-

mate for this three-way moderation effect reported in Table

2 indicates weak or no effects (b � .01, p � 0.10). How-

ever, presenting this moderation effect graphically suggests

that instrumental motivation has the relationship predicted

in hypothesis 4. Specifically, Figure 4(e) shows that the

probability to vote among individuals with self-reported

excellent health marginally rises with distance; however,

there is a steep decline in probability to vote among

unhealthy individuals. Figure 4(f) demonstrates that the

relationship between distance to the polling station and

probability of voting was the same for Czech voters if they

were interested in the 2017 election outcome regardless of

subjective health status. In sum, there is evidence, suppor-

tive of hypothesis 4, that having an instrumental motivation

for voting in the last Czech general election did attenuate

the negative turnout–distance relationship for those who

were obese and in poor health.

Discussion

This article extends knowledge of voter turnout in two

ways. First, this is the first empirical study of the moderat-

ing effect of body size (overweight/obesity) on the relation-

ship between distance to the polling station and probability

of voting. Second, this article is the first to present evidence

that distance to the polls does not always have a strong

negative association with probability of voting contra pre-

dictions based on rational choice theory. This latter finding

may be due to the comparatively short distances from vot-

ers’ homes to the polls in the Czech Republic. As the vast

majority of Czech voters (93%) are within a kilometer of

the polling station, walking to vote is the majority choice.

For this reason, the Czech Republic represents a good case

study for analyzing the effects of body size and subjective

health on walking to the polls. In this respect, this study has

three main findings.

First, the expectation that obesity has a negative rela-

tionship with electoral turnout is not supported by the evi-

dence because not all overweight or obese voters feel they

have poor health. It is the combination of both obesity and

poor health that mitigates voter turnout because such con-

ditions make walking to the polls especially difficult. Sec-

ond, motivation is important for voters with a low

physiological potential in deciding to walk to their assigned

polling station. In particular, this study has shown that

instrumental motivation has a greater moderating effect

than a moral impulse. Third, although the Czech Republic
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is one of the few countries to have a mobile ballot box for

ill and infirm voters, very few electors (1%) make use of

this option. This suggests that there are psychological lim-

its, associated with personal privacy, to reducing the phys-

ical costs of voting. In this respect, e-voting may be a

preferred alternative for those with a low physiological

potential as it minimizes uncomfortable social interactions.

Limitations of this study

Two limitations on the evidence used in this study must he

highlighted. First, the national case study used may be

considered atypical because the Czech electoral authorities

have been effective in minimize distances to ballot stations.

Consequently, the lessons from this case study may not

generalize to countries where distances to the polls are

greater. The data set contains lower number of respondents

that live in distant places and therefore the statistical sig-

nificance is usually on the edge of values traditionally used

as a rule of thumb. Second, as noted above, the survey data

used in this article may have a selection bias because it may

contain more cooperative respondents, who also vote in

higher numbers, than that present in the general population.

Although these two limitations may lessen the general les-

sons that may be drawn from this article, these character-

istics may also underscore the robustness of the findings. If

the effect of body size, subjective health, and distance to

polls is evident among participative respondents in a coun-

try that minimizes travel to the polls, then there is good

reason to think this relationship will be stronger in (a) a less

cooperative general population and (b) in other countries

where travel distances to the ballot box are greater.
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