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ABSTRACT 

A growing number of states and cities in the United States have enacted smoke-

free policies in public areas and, to improve the health outcomes of employees and 

patrons, have extended the policies to indoor tourism and hospitality venues including 

casinos, bars, and restaurants. However, the introduction of smoke-free policies in 

casinos has lowered gaming revenues by up to 20% in some jurisdictions (Eadington, 

2011; Pakko, 2005; Thalheimer & Ali, 2008). Smoke-free policies have the potential to 

reduce the participation rate of gamblers either because smoking gamblers choose not to 

gamble if they cannot smoke, or because they choose to migrate to an alternative 

gambling opportunity which allows smoking. Since the goal of implementing smoke-free 

policies is to improve the health outcomes of employees and customers, some states’ or 

locales’ exemption from the bans may be temporary (Goodman, Agnew, McCaffrey, Paul, 

& Clancy, 2007). As a result of these changing external influences, it may be necessary to 

develop effective marketing strategies for continued growth in the casino industry. This 

study aimed to enhance insight into this phenomenon that results from external market 

influences by focusing on gamblers’ behavioral changes with respect to their decisions to 

visit casinos when smoking bans are implemented. This dissertation proposed and tested 

a gambling-specific behavior model to examine the antecedents of individual changes in 

gambling patronage. The model was tested by using Path Analysis on data that were 

collected through an online survey of gamblers who visited gaming facilities in 

Deadwood, South Dakota. The results indicated that both the psychological reactance 

trait and the attitude importance of the freedom to smoke influence gambling behavioral 

changes after a smoking ban went into effect. Individual attitudes towards secondhand 



iv 

smoking also explained changes in casino patronage. No moderator effect was found in 

the path analysis. Supplementary analyses for other hospitality sectors were also 

conducted and the results also showed psychological reactance trait, the attitude 

importance of the freedom to smoke, and the attitude towards secondhand smoking 

explain changes in restaurant and bar patronage, and video lottery terminal participation. 

Discussion on the results of hypotheses testing and implications are presented followed 

by future research directions. 
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CHAPTER 1 

INTRODUCTION 

1.1. Problem Statement 

The introduction of smoke-free policies in casinos has had a substantial impact in 

some jurisdictions, lowering gaming revenues by up to 20% (Eadington, 2011; Pakko, 

2005; Thalheimer & Ali, 2008). Smoke-free policies have the potential to reduce the 

participation rate of gamblers either because smoking gamblers choose not to gamble or 

choose to migrate to an alternative gambling opportunity which allows smoking (Bradley 

& Becker, 2011). Thus, since smoking bans took effect in casinos in Delaware, Illinois 

and Colorado, nearby states without smoking bans (i.e. Missouri and Indiana) benefited 

from the presence of smoking bans in neighboring states (Eadington, 2011). A growing 

number of states and cities in the United States have enacted smoke-free policies in 

public areas and, to improve the health outcomes of employees and patrons, have 

extended the policies to indoor tourism and hospitality venues including casinos, bars, 

and restaurants (Pyles & Hahn, 2011). A total of 39 states and the District of Columbia 

have enacted local laws that require 100% smoke-free non-hospitality workplaces, 

restaurants, and/or bars. As of April 2012, 19 states have enacted 100% smoke-free laws 

for all state-regulated gaming facilities (American Nonsmokers’ Rights Foundation, n.d.). 

When faced with the likelihood of smoke-free policies, the tobacco industry and the 

hospitality industry have advocated for partial smoking ban policies, as a way to reduce 

the risk of a potential loss of revenue for both industries (Mandel & Glantz, 2004).  
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In response to the industries’ interest a substantial number of studies have 

addressed the issue of the impact of smoking bans and many scholars state that smoke-

free policies do not affect restaurant revenue (e.g., Bartosch, 1999; Glantz & Smith, 

1994; Glantz & Wilson-Loots, 2003; Hyland, Cummings & Nauenberg, 1999). However, 

since smoking rates are higher among gamblers than non-gamblers (Smart & Ferris, 

1994), and a significant relationship between gambling and smoking has been found in 

the addiction literature (e.g., Harper, 2003; Pasternak & Fleming, 1999; Rodda, Brown, 

& Phillips, 2004), it is believed that smokers are more likely to smoke when they gamble, 

and that preventing smoking might diminish the rate of gambling among smokers (Pyles 

& Hahn, 2011). Eventually, the smoke-free policies may drive away smokers and/or 

reduce the time that smokers spend at smoke-free casinos (Pritsos, Pritsos, & Spears, 

2008). Although it seems to be clear that smoke-free policies negatively impact casino 

patronage, almost all of the previous published empirical work investigating the impact 

of smoking legislation focuses on revenue changes (e.g., Glantz & Smith, 1994; Glantz & 

Wilson-Loots, 2003; Pakko, 2006). However, revenue impacts do not necessarily tell us 

anything about the individual consumers’ decision-making process. Unfortunately, 

individual casino patronage in light of smoke-free policies has not drawn attention among 

scholars. 

According to the American Gaming Association (AGA), gross commercial 

gaming revenues totaled $34.6 billion in 2010, and $7.59 billion was returned to state and 

local governments in the form of direct gaming taxes (American Gaming Association, 

2011). In addition, the gaming industry continued to be a significant source of jobs. In 

2010, it employed 340,564 people. While reported revenues and state tax collections 
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indicate growth in some markets, they also indicate major declines in others, suggesting 

that critical micro factors, such as, smoking bans, natural disasters, and competition, have 

also impacted revenues in some markets (Bradley & Becker, 2011). Specifically, 

Eadington (2010) found that gaming revenues in South Dakota, Pennsylvania, Indiana, 

Missouri, Michigan, and Iowa showed a positive growth pattern, while Colorado, Illinois, 

Louisiana, Mississippi, Nevada, and New Jersey have experienced declines from 2007-

2009. Smoking bans in Illinois and their absence in Indiana explained the relative 

differences in growth rates (Illinois: declined 27.94% versus Indiana: increased 6.63%) 

from 2007-2009. Substantial negative growth from 2007-2009 in New Jersey was 

explained by the growing presence of slot machine casinos in Pennsylvania. Missouri and 

Iowa benefited from the imposition of the Illinois smoking ban in 2008, and Colorado 

suffered slightly from a smoking ban that came into effect in 2008 (Eadington, 2010). 

Since the goal of implementing smoke-free policies is to improve the health 

outcomes of employees and customers, some states’ or locales’ exemption from the bans 

may be temporary (Goodman, Agnew, McCaffrey, Paul, & Clancy, 2007). This 

dissertation aims to enhance insight into this phenomenon, which results from external 

market influences, by focusing on gamblers’ behavioral changes with respect to their 

decisions to visit casinos when smoking bans are implemented. 

 

1.2. Study Goals 

This dissertation focuses on the changes in gambling behavior in response to 

smoke-free policies and the antecedents of the behavioral changes. The main goal of this 
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dissertation is to obtain a better understanding of the dynamics in casino patronage after 

smoke-free policies come into effect. Specifically, this dissertation is proposed to make 

important theoretical contributions to the areas of Psychological Reactance Theory and 

the casino gambling literature. Since the smoke-free policies serve to restrict smoking, 

negative reactions are likely to be fostered by the existence of a smoking ban (Bloom, 

Smoot, Shore, & Shore, 1992). Psychological Reactance Theory provides a framework 

for understanding choice in situations where an external constraint has been imposed on 

the behavior of the decision maker (Brehm, 1966). In this regard, this dissertation 

proposed and tested a gambling-specific behavior model to examine the dynamic 

relationships between the various factors (e.g., psychological reactance trait, attitude 

importance of smoking, attitude to secondhand smoking) and changes in gambling 

patronage. Individual differences in psychological reactance trait are measured to see if 

people with higher level of trait reactance experience greater situational (i.e., state) 

reactance resulting in behavioral changes than will those people who are lower in trait 

reactance. Further, this dissertation investigates the role of other factors, such as, attitude 

importance, concern about secondhand smoking, distance to smoke-free casinos, and 

availability of gambling options to understand dynamic patronage changes after the 

smoke-free policies come into effect. 

Since the literature has highlighted the need for more research into the effects of 

smoking policies on individual behavior in tourism and hospitality venues (Hearns, 2005), 

this dissertation contributes to the literature by adding knowledge about gambling 

behavior under certain ordinances. Little research has been done to investigate the effect 

of smoke-free policies on individual casino patronage. This study, then, hopes to bring 
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attention to this issue among hospitality and tourism scholars. In addition, this 

dissertation is intended to provide fruitful practical implications. Since the policy is in 

effect on a large scale, a number of effective firm- or destination-level marketing 

strategies should be introduced to offset the potential financial loss by encouraging 

smokers to continue playing in a smoke-free environment. The findings shed light on 

how casino industry management should effectively reach casino gamblers with varying 

strategies based on individual differences under the smoke-free ordinances. These 

different marketing approaches are considered for development depending on the detailed 

individual differences. Although the debate until now has treated smokers and 

nonsmokers as two monolithic blocks, this dissertation proposes a more nuanced set of 

measurements than a simple smoker versus non-smoker dichotomy. This dissertation also 

provides practical implications regarding the variety of gambling activities through better 

understanding of complementary and substitute gambling products under a certain 

ordinance. Substitute gaming activities that are more frequently participated in when 

smoke-free policies come into effect are identified in this study. This dissertation 

addresses these practical implications to enable the gaming industry to maximize revenue 

in light of the smoking ban. 

 

1.3. Definitions of Terms 

Meanings of gambling related words are defined as follows (in alphabetical order). 

 Bingo. A game of chance in which each player has one or more cards printed 

with differently numbered squares on which to place markers when the 
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respective numbers are drawn and announced by a caller. The first player to 

mark a complete pattern of numbers (e.g., a row) wins (American Gaming 

Association, 2012). 

 

 Commercial casino. A private-sector establishment (i.e., nongovernmental) – 

whether land-based, riverboat, dockside, limited-stakes or racetrack casino – 

that offers games of chance and is regulated and taxed by the state where it is 

located (American Gaming Association, 2012). 

 

 Electronic Gaming Device. Any mechanical or electronic game of chance, 

including slot machines, video lottery terminals and video bingo, video pull-

tabs and video poker machines (American Gaming Association, 2012). Note 

that these games are not regulated or operated by the state lottery system. 

 

 Indian Tribal casino. A gaming business operated on Indian reservations or 

tribal land (all lands within the limits of any Indian reservation; and any lands 

title to which is either held in trust by the United States for the benefit of any 

Indian tribe or individual or held by any Indian tribe or individual subject to 

restriction by the United States against alienation and over which an Indian 

tribe exercises governmental power) (National Indian Gaming Commission, 

2012).  
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 Pull Tabs. A game of chance in which a player opens perforated windows on a 

paper card, matching symbols on the card to win. Each group, referred to as a 

set, of pulltabs has a unique prize structure; winners collect the prize that 

correlates to the specific pull-tab set (American Gaming Association, 2012). 

 

 Racetrack casino/Racino. A hybrid of a pari-mutuel venue - horse track, dog 

track or jai alai court - and a casino. Typically, the “casino” at a racino offers 

only slot machine games (American Gaming Association, 2012). 

 

 Slot machine. Any mechanical or electronic device in which outcomes are 

determined by a random-number generator located inside the terminal 

(American Gaming Association, 2012). 

 

 Video Lottery Terminal. An electronic game of chance played on a video 

terminal that is networked and can be monitored, controlled and audited by a 

central computer system. These games are authorized through the state lottery 

and considered by law to be lotteries, not commercial gaming (American 

Gaming Association, 2012). 

 

1.4. Organization of the Dissertation 

This dissertation is organized into five chapters. Chapter 1 includes the problem 

statement, study goals, and definitions of certain terms. Chapter 2 reviews literature that 

is relevant to the impact of smoke-free policies and Psychological Reactance Theory. In 
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addition, consideration is given to the context of the dissertation, namely the gaming 

industry in South Dakota and the challenges presented as a result of the enacted smoking 

ban. It also identifies the theoretical model that will be tested in this dissertation. Chapter 

3 details the research methodology used in this dissertation, including sample and 

procedure, survey development, and analysis. Chapter 4 outlines and discusses the results 

of the data analysis and presents tests of hypotheses. Chapter 5 offers conclusions, 

implications, and recommendations for future research. The study ends with a list of 

references. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1. Introduction 

This chapter begins with a review of literature that is focused on the consequences 

of smoke-free policies in the hospitality industry. The impact of smoke-free policies in 

the casino industry will be reviewed with discussion on the relationship between smoking 

and gambling. Psychological Reactance Theory, as a theoretical framework for this study, 

is then discussed. The proposed study’s model and hypotheses are presented at the end of 

this chapter. 

 

2.2. Impact of Smoke-free Policies 

2.2.1. Impact of Smoke-free Policies in the Hospitality Industry 

In response to the growing number of states and cities in the United States that 

enacted smoke-free policies in public areas and extended the policies to indoor tourism 

and hospitality venues including casinos, bars, and restaurants (Pyles & Hahn, 2011), 

numerous studies have focused on the economic outcomes of such an initiative (Bartosch, 

1999; Glantz & Smith, 1994). Several studies have noted that smoke-free policies have 

not negatively impacted restaurant sales (Scollo & Lal, 2008). For example, a 

comprehensive meta-analysis that reviewed all of the available research conducted prior 

to September 2002 has shown that overall a majority of past studies reported that there 

has been no harmful economic impact on restaurants (Scollo, Lal, Hyland, & Glantz, 
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2003). Of the 97 studies examined, only 35 determined that smoking bans had a negative 

economic impact, while 60 indicated no negative economic outcomes. The remaining two 

studies were determined to be inconclusive. The authors concluded that smoking bans 

had no adverse impact on the restaurant revenues, with the studies that supported this 

outcome being in the majority, better designed, and of higher quality than those that 

reporting negative effects (Scollo, Lal, Hyland, & Glantz, 2003). Later, Scollo and Lal 

(2008) collected all the peer reviewed academic studies in the English language that 

purported to predict or assess the economic impact of smoke-free policies in the 

hospitality industry by searching Medline, Science Citation Index, Social Sciences 

Citation Index, Current Contents, PsychInfo, and Healthstar using the terms, “smok*,” 

“restaurants,” “bars,” “hospitality,” “economic,” “regulation,” and “law” as of January 

2008. The authors found only three papers that show a negative impact of smoke-free 

policies among 43 peer reviewed articles. The authors argued that studies concluding a 

negative economic impact have predominantly based findings on outcomes predicted 

before introduction of policies, or on proprietors’ subjective impressions or estimates of 

changes rather than actual, objective, verified or audited data (Scollo & Lal, 2008).  

In addition, Glantz and Smith (1994) analyzed total restaurant sales as a fraction 

of total retail sales in fifteen cities in Colorado and California that had enacted smoke-

free ordinances in restaurants. The researchers found that restaurant sales increased in 

two cities, decreased in one city, and did not change in the rest. This study was updated in 

1997 to include three more years of data and data from an additional five cities and two 

counties that banned smoking in bars (Glantz & Smith, 1997). Consistent with the 

original study, smoke-free policies did not affect restaurant and bar sales. In addition, 
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Huang, Tobias, Kohout, Harris, Satterwhite, Simpson, Winn, Foehner, and Pedro (1995) 

examined restaurant sales in West Lake Hills, a suburban area of Austin, Texas before 

and after a smoke-free restaurant policy were enacted. The study results showed that 

restaurant sales did not decrease after the policy went into effect and may actually have 

increased. Sciacca and Ratliff (1998) also examined the effect of a smoke-free policy in 

Flagstaff, Arizona; again, the smoke-free policy had no effect on restaurant sales. Hyland, 

Puli, Cumming, and Sciandra (2003) looked at sales at smoke-free restaurants in five 

New York counties. They found that the smoking ban was associated with a significant 

increase in eating and drinking and hotel taxable receipts. More recently, Collins, Shi, 

Forster, Erickson, and Toomey (2010) found that either partial or comprehensive 

smoking bans did not have a negative effect on restaurant total revenues in Minnesota. 

The consensus seems to be that in restaurants and cafes, smokers adjust their behavior by 

limiting smoking to before or after a meal. 

However, there exists a concern regarding these aggregate revenue results. Most 

of the studies mentioned above used quantitative data based on meals’ tax receipts or 

sales tax data in the restaurants. Since the quantitative data were generated at the 

aggregate level, any differential effects that existed for individual restaurants or for 

different classes of restaurants cannot be easily identified (Bartosch & Pope, 2002; 

Craven & Marlow, 2008; Marlow, 2010). Differential effects on smokers and 

nonsmokers cannot be drawn from the aggregated revenue data. In addition, the revenues 

from different types of food service businesses were usually combined, but note that bars 

were sometimes excluded from early smoking bans (Bradley & Becker, 2011). Thus, the 

aggregated food service business revenue including bars’ performance had the potential 
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effect of diluting any negative economic impact in the previous research (Bradley & 

Becker, 2011). If bars, taverns and only some classes of restaurants are negatively 

impacted, it is clear that a sector-specific analysis may support the conclusion of 

economic injury. Thus, smoking bans may exert differential effects upon some hospitality 

businesses relative to others, and businesses with a greater proportion of smoking 

customers can expect that bans will negatively impact them or that the implications will 

vary based on cliental mix (Craven & Marlow, 2008). Following this logic, it seems that 

smoke-free policies in casinos are likely to have a greater negative revenue impact than 

the bans would have on the restaurant industry, because consumers patronize casinos for 

longer time periods than they do restaurants (Garrett & Pakko, 2009). As such, a number 

of managers’ anecdotal evidence of the decreased number of gamblers visiting smoke-

free casinos appears well founded in this regard (Bradley & Becker, 2011). 

 

2.2.2. Comorbidity: Relationship between Smoking and Gambling 

It has been found that gamblers have a higher propensity to smoke than non-

gamblers (Petry & Oncken, 2002). Smoking dependence has been found to be the most 

frequently reported addiction among problem gamblers, and tobacco-dependent 

individuals were found to be approximately seven times more likely to be problem 

gamblers than nonsmokers (Petry, Stinson, & Grant, 2005). The relationship between 

smoking and gambling has been examined primarily in the health areas (e.g., clinical 

studies of problem gamblers, epidemiological studies) (McGrath & Barrett, 2009). It has 

been found that more than 40% of heavy gamblers were smokers, while 21% of non-
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gamblers were smokers (Smart & Ferris, 1996). Daily smokers reported less ability to 

control their gambling, more severe gambling problems, and more days and money spent 

gambling per month than nonsmoking problem gamblers (Petry & Oncken, 2002). In a 

study of Electronic Gaming Machine (EGM) players, it was found that problem gamblers 

were significantly more likely to be smokers than non-problem gamblers (82.8% vs. 

46.2%) (Rodda, Brown, & Phillips, 2004). In addition, the majority of regular EGM 

players report that they also smoke while gambling (Stewart, McWilliams, Blackburn, & 

Klein, 2002). Cunningham-Williams, Cottler, Compton, and Spitznagel (1998) compared 

problem gamblers to non-gamblers and found that gamblers were twice as likely to be 

smokers. Maccallum and Blaszczynski (2002) found that 65% of poker players seeking 

treatment for problem gambling were smokers. In addition, Harper (2003) found that 

smokers wagered almost twice as much as non-smokers when smokers and nonsmokers 

played electronic gaming machines at an equal rate. 

Smoking gamblers’ considerable economic contribution to the casino should not 

go unnoticed. According to Twedt’s (1964) Heavy Half Proposition, the top consumers 

account for most of the consumption. That is, the heavily consuming casino gambler may 

spend more money, visit casinos more often, and spend more time at casinos. Heavy 

users have been considered as an attractive segment for many firms, since they are a 

relatively small group that accounts for a very large volume (Goldsmith & d’Hauteville, 

1998; Goldsmith & Litvin, 1999; Woodside, Cook, & Mindak, 1987). In the gaming 

literature, a study showed that extremely frequent gamblers represent less than 2% of all 

casino gamblers, but their casino use accounts for 27% of all casino gambling visits 

(Perfetto & Woodside, 2009). Since the literature suggests a comorbidity of smoking and 
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gambling, restricting smoking at gambling facilities may eventually exclude the most 

profitable segment of gamblers. That is, given the comorbidity of both addictive 

behaviors, taking one behavior away may result in behavior modification in casinos and, 

eventually, negative economic impact is expected. In this regard, smoking bans’ 

differential effect in casino industry is supported (Bradley & Becker, 2011). To further 

investigate the differential effect on the casino industry, the review of gaming literature in 

regard to smoking ban will be followed. 

 

2.2.3. Impact of Smoke-free Policies in the Casino Industry 

Research findings support the existence of differential impacts of smoking bans 

on certain classes of hospitality providers, specifically those that are more likely to attract 

smoking populations (Bradley & Becker, 2011). In addition to smoking gamblers having 

to cease play to smoke in smoke-free casinos, such disruption of play could also result in 

smoking gamblers leaving the venue earlier (Lal & Siahpush, 2008). As a result, the 

introduction of a smoking ban may contribute to a decline in casino expenditures 

(Horva t́h & Paap, 2011). Harper (2003) found that financial losses of up to 30% in the 

casino industry were associated with a smoking ban imposed in Victoria, Australia. 

Although bar and restaurant owners may be looking into outdoor options where people 

can smoke, it is hard to develop outdoor gambling facilities in casinos. Therefore, the 

investigation of the impact of smoke-free policies on casinos warrants attention, but thus 

far, only a few studies have appeared in academic journals.  
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The limited research on smoke-free policy’s economic impact on casino industry 

show there is no consensus. For example, several studies state that there is no statistically 

significant negative impact on charitable gaming revenues (Pyles & Hahn, 2009) and 

profits from bingo (Glantz & Wilson-Loots, 2003). In regard to casino revenues, Mandel, 

Alamar, and Glantz (2005) conducted a study of the Delaware gaming market subsequent 

to the smoking ban. They found no statistically significant differences in gaming revenue 

directly related to this phenomenon. Pakko (2006), however, used general approaches to 

controlling for heteroskedasticity and seasonality in the study by Mandel et al. (2005) and 

found that the average revenue decline was 13% at three Delaware casinos that instituted 

the smoking ban. Lal and Siahpush (2008) found a significant decrease in electronic 

gaming machine expenditure due to the introduction of the smoke-free policies in South 

Australia. In addition, according to Thalheimer and Ali (2008), smoke-free policies 

impact negatively on the demand for wagering using video lottery terminals (VLT) at the 

Delaware racinos. The weighted average reduction in VLT handle due to the smoking 

ban was found to be 15.9%. Pakko (2008) estimated statewide losses in Delaware to be 

approximately $94 million per year, with a $33 million reduction in state tax revenues. 

Garrett and Pakko (2009) analyzed gaming revenues in Illinois after the implementation 

of a smoking ban that took effect at the beginning of 2008. Their study used revenue in 

adjacent states to determine if Illinois casinos were adversely impacted relative to those 

that had not implemented smoking bans. Prior to 2008, gaming revenue in all four states, 

i.e., Illinois, Indiana, Iowa, and Missouri, grew at annual rates ranging from 4% to 6%. 

After the smoking bans were implemented, gaming revenues continued to grow in the 

other states with exception of short term decreases at the end of year 2007 but plummeted 
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20% in Illinois. In the aggregate, this revenue decline equated to a reduction in customer 

admissions of 10%, a loss of $400 million in gaming revenue, and tax losses of over $200 

million. It seems clear that there is a negative economic impact of smoking bans in 

casinos. 

However, there remains some limitation in the previous study results. It seems 

that almost all of the published empirical work examining the impact of smoking 

legislation investigates casino revenue changes (e.g., Glantz & Smith, 1994; Glantz and 

Wilson-Loots, 2003; Pakko, 2006). Detailed investigation on the micro level effect of 

smoke-free policies has not been frequently conducted to enable the development of a 

refined model to conclude the economic impact of smoke-free policies. Further, the 

previous studies were not successful in providing useful marketing guidance to the casino 

industry to overcome the financial loss due to the lack of understanding of the individual 

level process (i.e. patronage behavior) that underlies the macro level revenue outcomes. 

In fact, since the inflation adjusted casino revenue in Delaware has not declined despite 

the suspicion of declined smoker patronage (Mandel, Alamar, & Glantz, 2005), it has 

been suggested that the smoking ban may encourage non-smokers to visit smoke-free 

casinos more frequently and that the increased visitation of non-smokers will replace the 

diminished number of smoking gamblers (Hyland et al., 2003; McNabb & Hearns, 2005). 

 There are several studies on behavioral/attitudinal changes among restaurant 

customers. For example, several studies show that smokers are less likely to eat out than 

non-smokers if a smoking ban is in effect (Bojanic, 1996; Biener & Siegel, 1997; Corsun, 

Young, & Enz, 1996). They also show non-smokers dine out more frequently than before 

a smoking ban is in effect. One study shows that non-smokers are more likely to choose a 
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smoke-free restaurant and to believe smoking makes dining out less enjoyable (Roseman, 

2005). However, many people might have become already accustomed to the smoke-free 

policies in restaurants which were introduced as a novel innovation in the 1990s. 

McNabb and Hearns (2005) indicates that the smoke-free policies have not adversely 

affected the hospitality venues because hospitality businesses and their customers are 

either adapting to the smoking ban or are indifferent to it. In addition, the findings 

indicated that a smoke-free environment was important for nonsmokers when considering 

alternative venues. Although the results show that the impact of smoking bans affect 

restaurant customers’ patronage, the individual level casino patronage has not drawn 

attention among scholars. This dissertation hopes to alleviate that oversight by focusing 

on the behavioral changes in response to a smoking ban. This possible behavioral 

modification may be supported by Psychological Reactance Theory through explaining a 

state reactance under certain ordinance. The details about the theory and its application to 

this study will be discussed in the following sections. 

 

2.3. Theoretical Background 

This dissertation focuses on changes in gambling patronage in response to smoke-

free policies and the individual trait explaining the behavioral changes. There are many 

different frameworks one could adopt. The Theory of Reasoned Action (TRA) and the 

Theory of Planned Behavior (TPB) have been quite commonly used to explain 

consumer’s purchasing patterns, and the theory states that a social and personal belief 

regarding a particular behavior determines one's intention to perform, or not perform, a 
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given behavior (Ajzen, 1988, 1991; Fishbein & Ajzen, 1975). That is, the theories 

consider social (e.g., subjective norm) and psychological (e.g., attitudes and behavioral 

control) factors regarding a specific behavior rather than the ordinances or regulations on 

which this dissertation focuses. However, Psychological Reactance Theory (PRT) is 

specifically formulated in terms of consumer control. The PRT provides a framework to 

understand the choice between negative responses and adjustment to specific ordinances 

(Brehm, 1966). That is, PRT may explain how smoke-free policies in casinos are 

perceived as threatening the individual’s freedom to choose among behavioral 

alternatives, so that the policies may be met with resistance by those for whom this is an 

important freedom (Wiium, Aarø, & Hetland, 2009). It has been suggested that continued 

research on why and how reactance affects behavioral acceptance in specific populations 

is necessary to extend the PRT (Burgoon, Alvaro, Grandpre, & Voulodakis, 2002). The 

PRT has received much empirical testing in the social psychological literature (Dailey, 

2004); the theory also has been utilized in the consumer literature to explain consumer 

reactions in several situations including product unavailability, promotional influence, 

helping behaviors and store crowding (Clee & Wicklund, 1980; Mazis, Settle, & Leslie, 

1973). Clee and Wicklund (1980) suggest that the theory of psychological reactance can 

be applied to any setting in which consumer control is threatened. Mazis (1973), and 

Mazis, Settle, and Leslie (1973) support the theory application in restrictions and 

behavioral reactance. They examined if PRT may explain consumers’ responses to the 

implementation of an antiphosphate ordinance in Florida. The results showed that, in 

comparison to those consumers who could maintain brand continuity, housewives forced 

to switch from their preferred phosphate detergent brand expressed less favorable 
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opinions about effectiveness, cost, and amount of detergent and extra ingredients needed 

with no-phospate detergent. Recently, a group of public policy scholars investigated 

individuals’ responses to the regulations limiting the number of SUVs and trucks in each 

household, and increase green energy for household energy consumption (Attari, Schoen, 

Davidson, Dekay, Bruin, Dawes, & Small, 2009). The results showed individuals 

preferred to act voluntarily rather than to follow regulations, and the study found that 

women were more likely to support voluntary actions than men. It has been suggested 

that the PRT is the most useful theoretical position for studies attempting to understand 

behavioral changes in response to attitudinal and behavioral constraints by authority. 

Therefore, the further application of PRT to public health contexts is particularly 

encouraged (Burgoon, Alvaro, Grandpre, & Voulodakis, 2002). Thus, this dissertation 

uses PRT as a theoretical framework to understand the changes in gambling patronage in 

response to smoke-free policies. 

 

2.3.1. Psychological Reactance Theory 

Psychological reactance is defined as “the motivational state that is hypothesized 

to occur when a freedom is eliminated or threatened with elimination” (Brehm & Brehm, 

1981, p. 37). That is, the PRT is concerned with how individuals react when their 

freedom to choose/behave is restricted. When an individual’s freedom is threatened or 

eliminated, he/she will become motivationally aroused to restore it (Brehm, 1966). This 

motivational state is known as reactance. Thus, when an individual's freedom to engage 

in a specific behavior is threatened, the threatened behavior becomes more attractive, and 

the arousal of such reactance creates a motivation to find ways to recover the freedom 
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(Ran, 2005). The PRT states that people usually believe that they have the freedom to 

make their own decisions and to behave in any way they wish. This behavioral freedom 

can be threatened or eliminated by forces that mitigate free choice, such as policies and 

persuasion. According to Brehm (1966), although one way to restore freedom is to react 

against the mitigating force, people do not always act rebelliously when their behavioral 

freedom is threatened. This is because the magnitude of reactance depends on the 

importance of the freedom that is threatened. Threats to freedoms of lower importance do 

not arouse much reactance, and people generally conform to the position being 

advocated. Conversely, threats to highly-valued freedoms elicit relatively higher levels of 

reactance and are more likely to cause an individual to rebel against the threat. Thus, it is 

assumed that the strength of relationship between Psychological Reactance Trait and 

casino patronage changes is moderated by the attitude importance of freedom to smoke 

(see Figure 1). 

 

Figure 1. Moderator Role of Importance of Freedom to Engage in a Specific 

Behavior in the Reactance Process 
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PRT may explain that smoke-free policies in casinos are perceived as threatening 

the individual’s freedom to choose among behavioral alternatives, so that the policies 

may be met with resistance by those for whom this is an important freedom (Wiium, 

Aarø, & Hetland, 2009). Thus, PRT helps us to understand why people respond in 

different ways to the smoke-free policies. In this regard, it can be argued that smokers 

whose freedom to smoke and gamble is prohibited in casinos or individuals who think the 

freedom to smoke is important should become increasingly reluctant to accept the 

threatened situation. Further, the individual reactance process is mainly affected by the 

importance of the freedom to smoke, so it can be assumed that not all smokers may 

respond the same way. For example, non-smokers who think individual freedom to 

smoke is important may behave differently from those who think freedom to smoke is 

unimportant. In this regard, PRT suggests that there may be individual differences even 

among smokers or non-smokers. Since smoke-free policies restrict smoking, they will 

likely foster negative reactions among individuals who think the freedom to smoke is 

relatively more important (Bloom et al., 1992). That is, the PRT may explain why some 

smokers change their patronage when confronted with smoke-free casinos while others 

continue their previous patronage behaviors and even non-smokers do not behave in the 

same way. In this regards, PRT may explain that not all smokers regard the behavior as 

equally important because the importance of the behavioral freedom might be different 

within the smoker or non-smoker group. This approach might be finer than simple 

monolithic dichotomy approach.  

Since Brehm (1966) developed the PRT as a guiding framework for explaining 

human behavior when confronted with a restriction, the concept of PRT has been used in 
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the area of persuasion studies focusing on the effect of limits or scarcity. For example, 

Lessne (1987) investigated whether retail advertisements which describe sales of limited 

duration are capable of increasing consumer demand. One of the key findings of the 

study was that an advertisement for a “One Day Only” sale results in a greater purchase 

likelihood than advertisements for a “Three Day Only” sale, a “Five Day Only” sale, and 

a sale of an unstated duration. Further, persuasion scholars have considered reactance as 

an individual difference, so several studies have sought to develop scales to measure 

reactance proneness (Dowd, Milne, & Wise, 1991; Hong, 1992; Hong & Faedda, 1996; 

Hong & Page, 1989; Merz, 1983). However, little attention has been paid to empirical 

research on consumer decision making in regards to a particular policy. Further, the PRT 

had lacked the development of a behavioral model to be tested in various decision 

situations excepting a few studies. This is because researchers initially conceptualized 

reactance to be situational, and they primarily focused on aspects of the situation that 

gave rise to reactance (Brehm, 1966; Brehm & Brehm, 1981). Reactance, then, was 

originally considered to be a situation-specific phenomenon. Later, some PRT scholars 

have tried to include the conceptualization of reactance as a personality trait representing 

one’s propensity for reactance, independent of the situation (Dowd et al., 1991). Note 

that, however, further investigation on the relationship between individual reactance trait 

and behavioral decision changes draws little attention among scholars. The specific 

discussion about reactance as a trait follows in the next sub-section. 
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2.3.2. Psychological Reactance Trait 

Originally, Brehm (1966) contended that reactance is a hypothetical mediating 

variable that is complicated to measure directly. Instead, he argued that the presence of 

reactance can only be inferred by observing behavior. However, it was later recognized 

that individuals can vary in their proneness to reactance across all situations (Brehm & 

Brehm, 1981). Eventually, the PRT has evolved to develop the concept of a 

Psychological Reactance Trait (Dowd et al., 1991). Dillard and Shen (2005) postulated 

that if the nature of reactance could be determined, a trait scale could be developed to 

measure it. Subsequent research has established that reactance is conceptualized as a 

combination of negative cognitions and anger (Dillard & Shen, 2005; Quick & 

Stephenson, 2007; Rains & Turner, 2007). For example, Dillard and Shen (2005) 

developed the Intertwined Process Cognitive-Affective Model by adding a causal link 

from attitude to behavioral intention related to the Psychological Reactance Trait. The 

prediction in the model was drawn from the Theory of Planned Behavior (Ajzen, 1991). 

Their study was carried out to explore the role of psychological reactance in the impact of 

persuasive health messages. In the area of smoking behavior research, previous literature 

showed that heavy smokers tend to have a higher level of trait reactance than do light 

smokers and nonsmokers (Miller, Burgoon, Grandpre, & Alvaro, 2006). Furthermore, 

adolescents higher in trait reactance are less responsive to anti-smoking advertisements 

than are adolescents lower in trait reactance (Henriksen, Dauphinee, Wang, & Fortmann, 

2006). In this regard, one can assume people with a higher level of trait reactance will, all 

things being equal, experience greater situational (i.e., state) reactance than will people 

lower in trait reactance. Although further investigations were encouraged to fully 
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understand the implications of psychological reactance (Rains & Turner, 2007), the 

extension of the reactance trait concept by developing a behavioral model to be tested in 

various decision situations in regard to a particular policy could not draw much attention 

among reactance scholars. Instead, scholars have more focused on developing and 

elaborating the measurement of trait reactance over the last couple decades. 

Merz (1983) developed the first self-report measure of trait reactance, the 

Questionnaire for the Measurement of Psychological Reactance (QMPR). Unfortunately, 

QMPR showed inconsistent factor structures in several studies, so that most of these 

studies concluded that the scale was unstable and should not be used (Donnell, Thomas, 

& Buboltz, 2001; Tucker & Byers, 1987). Later, Dowd et al. (1991) developed the 28-

item Therapeutic Reactance Scale (TRS) for clinical purposes. However, the two-factor 

solution lacked a simple structure, and several of the TRS items exhibited poor 

correspondence with the theoretical construct of reactance (Buboltz, Thomas, & Donnell, 

2002). Hong and Page (1989) revised Merz’s (1983) questionnaire, thereby creating the 

14-item Hong Psychological Reactance Scale (HPRS). They administered the HPRS to 

257 university students in Australia and used principal components analysis (PCA) with 

varimax rotation to study the dimensionality of the scale and identified four components. 

In the four-factor solution the factors were labeled “Emotional response,” “Reactance to 

compliance,” “Resisting influence,” and “Reactance to advice.” Subsequent studies 

produced a similar four-factor structure and retained the same labels for the four factors, 

although there were slight differences in the factor structure matrix (Hong, 1992; Hong & 

Faedda, 1996). Later, Hong and Faedda (1996) decided to remove three items that 

showed severe cross-loadings. HPRS has shown good conceptual correspondence with 
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the reactance construct (Dillard & Shen, 2005; Shen & Dillard, 2005), and the 11-item 

version of the HPRS showed a reliability coefficient of 0.77 in Hong and Faedda (1996), 

and 0.79 in Dillard and Shen (2005). Further, Hong and Faedda (1996) identified 

convergent and discriminant validities of the11-item version of HPRS. Their study 

compared the previous version of the HPRS (14-item) and the shorter one (11-item). It 

showed similar correlation coefficients with all of the six personality measures: locus of 

control (no significant correlation for both), self-esteem (no significant correlation for 

both), trait-anger (0.38 for both), depression (0.15 for both), and life satisfaction (-0.04 

for both), and religiosity (-0.01 for both). As noted, HPRS was designed as a 

multidimensional scale, however, scholars continuously suggest using HPRS as a 

unidimensional scale, since the items reflect primarily the general factor and have low 

loadings on the sub-dimensions (Jonason & Knowles, 2006). In this regards, Brown, 

Finney, and France (2011) advised that calculating a summated total observed score is 

justifiable. The specific items of HPRS will be shown in the chapter 3. Various attitude 

factors explaining gambling patronage changes will be discussed in the following 

sections.  

 

2.3.3. Importance Factors on Patronage Changes 

Previous studies mainly used a simple dichotomy for the smoking status (e.g., 

smokers versus non-smokers) and focused on the relationship between individual’s 

smoking status and revenue outcomes (Bojanic, 1996; Corsun et al., 1996; Roseman, 

2005). Scholars have argued that the smoking ban may encourage non-smokers to visit 
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smoke-free casinos more frequently and that the increased visitation of non-smokers will 

replace the diminished number of smoking gamblers (e.g., Hyland et al., 2003; McNabb 

& Hearns, 2005). But opponents of smoke-free policies have argued that potentially 

increased expenditures by non-smokers and smokers who may be more willing to go to 

smoke-free bars may not offset the loss of revenue in bars and restaurants resulting from 

smokers choosing other ways to spend their leisure time (e.g., Pakko, 2006; Thalheimer 

& Ali, 2008). That is, if gamblers want to spend more time in areas where smoking is 

permitted, they reduce the time they spend in the casino, or they will leave the venue 

earlier after taking a break to smoke rather than re-entering the venue.  

A dynamic scenario of the expected revenue changes due to patronage 

modification can be based on the gamblers’ different smoking statuses (see Table 1). If 

both smokers and nonsmokers do not change their behaviors, the revenues may not be 

changed when smoke-free policies take effect (Pyles & Hahn, 2009). In addition, if 

smokers or nonsmokers less frequently visit or spend less time at casinos and only one of 

the two groups does not change their behavior, casinos will may expect less revenues 

when implementing smoke-free policies (Bradley & Becker, 2011; Lal & Siapush, 2008), 

while if smokers or nonsmokers more frequently visit or spend more time at casinos and 

only one of the two groups does not change its behavior, casinos will may expect 

increased revenues when implementing smoke-free policies (Hyland et al., 2003). In case 

of one of the two groups more frequently visiting or spending more time at casinos and 

the other one less frequently, the revenue will depend upon the detailed ratio (e.g., 

budget, time-spending, and frequency) between smokers and nonsmokers (Glantz & 
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Smith, 1997). In this regard, understanding casino patronage modification may help to 

explain the various revenue scenarios. 

Table 1. Possible Scenarios of the Revenue due to Patronage Change 

Smokers’ 

behavior 

More frequently 

visit/spend more 

time 

+/- + + 

No change - 0 + 

Less frequently 

visit/spend less 

time 

- - +/- 

  

Less frequently 

visit/spend less 

time 

No Change 

More frequently 

visit/spend more 

time 

  Nonsmokers’ behavior 

+ : more revenues 

0 : no change in revenues 

- : less revenues 

+/- : more or less revenues depending on the ratio of smokers / nonsmokers and each 

group’s change and patronage behavior 

 

The findings of earlier studies show consumers changed their restaurant patronage 

as a result of the smoke-free policies. It is found that non-smokers are more likely than 

smokers to favor smoke-free policies, whereas smokers are less likely to eat out than non-

smokers if a smoking ban is in effect (Bojanic, 1996; Biener & Siegel, 1997; Lam, 

Janghorbani, Hedley, Ho, McGhee, & Chan, 2002). A study conducted four months after 

New York City’s 1995 Smoke-Free Act was enacted showed that smokers were dining 

out less, whereas non-smokers, who were sensitive to secondhand smoking, were dining 

out more frequently than before the act (Corsun, Young, & Enz, 1996). Non-smokers in 

New South Wales, Australia were five times more likely than smokers to prefer smoke-

free areas, and smokers were 30 times more likely than non-smokers to stop going to 
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their favorite restaurant if a smoke-free policy was in effect (Schofield, Considine, Boyle, 

& Sanson-Fisher, 1993). As these studies were conducted in the 1990s when smoke-free 

policies were a novel innovation, it might be reasonable to expect that many people have 

become accustomed to such policies over time and modified their behavior accordingly. 

However, this assumption was not evident in Roseman’s (2005) study when examining 

the differences in opinion between smokers, non-smokers, and former smokers towards 

smoke-free policies. The study showed that smokers believed smoking in restaurants is 

less of a problem than non-smokers and former smokers, whereas non-smokers and 

former smokers were more likely to choose a smoke-free restaurant and to believe 

smoking makes dining out less enjoyable. Non-smokers and former smokers are 

significantly more likely than smokers to predict that they will dine out either about the 

same or more frequently if a smoking ban is implemented, whereas smokers are 

significantly likely to eat out less frequently.  

In addition to the restaurant patronage, it has been reported that casino patronage 

is also significantly affected by smoking bans. Since smoking rates are higher among 

gamblers than non-gamblers (Smart & Ferris, 1994), it is understood that smokers are 

more likely to smoke when they gamble, and that preventing smoking might diminish the 

rate of gambling among smokers (Pyles & Hahn, 2011). In this regard, an expected 

negative reaction will be that of gamblers visiting gambling venues that allow smoking 

(e.g., Indian Tribal casinos) instead of visiting smoke-free casinos. Eventually, the 

smokers’ patronage to smoke-free casinos will decrease due to the smoking ban (Bradley 

& Becker, 2011). Although, to date, the exploration with simple monolithic dichotomy 

approach has been supported by various funding agencies, theory driven research has 
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been encouraged to explain how behaviors are changed and why certain groups’ 

behaviors remain resistant to change or engage in behaviors that are in direct opposition 

to those being advocated (Burgoon, Alvaro, Grandpre, & Voulodakis, 2002). In this 

regards, PRT may explain that not all smokers regard the behavior as equally important 

because the importance of the behavioral freedom might be different within the smoker 

or non-smoker group. Unfortunately, patronage variation within each group or dynamic 

decision process has not been frequently researched. This dissertation hopes to produce 

finer results and facilitate implications at more detailed levels. 

As discussed in the sub section 2.3.1, the importance of a specific behavior to the 

individual and the degree of threat against the behavior has been found to determine the 

individual’s strength of reactance (Brehm, 1966). According to PRT, threats to behavioral 

freedoms of lower importance do not arouse much reactance, and people generally 

conform to the position being advocated. However, threats to highly-valued behavioral 

freedoms elicit relatively higher levels of reactance and are more likely to cause an 

individual to react against the threats. In this regard, it is assumed that smoking bans—

which are explicit threats to smoking behavior—are more likely to cause individuals who 

think smoking is important to react against the bans. That is, since smoke-free policies 

restrict smoking, they will likely foster negative reactions among those for whom the 

freedom to smoke is relatively important (Bloom et al., 1992). 

Since dynamic behavioral mechanisms under smoking bans are expected, attitude 

importance and attitude to secondhand smoking are considered in this dissertation. First, 

attitude importance of freedom to smoke can be considered as one of the more nuanced 

finer approaches to measuring importance in comparison to the smoking status 
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dichotomy approach. The detailed variation among smoking gamblers can be investigated 

by using this approach. In addition, the attitude importance might be considered as a 

possible factor explaining the process of individual’s state reactance and its consequences 

(Tang, Cowling, Lloyd, Rogers, Koumjian, Stevens, & Bal, 2003). Among various 

strength-related attitudes some are durable and impactful, so that, in comparison to 

others, they remain stable over time (Visser, Krosnick, & Simmons, 2003). It has been 

found that attitude importance remains relatively stable and that it exerts a powerful 

influence on behavior but changes over the life cycle (Visser & Krosnick, 1998). 

The level of casino patronage modification as state reactance may also be affected 

when gamblers have a higher level of concern about secondhand smoke. Smoke-free 

environments might be considered as the important circumstance in casinos either for 

smokers or non-smokers. Studies consistently show that smoking is the leading cause of 

preventable death in the U.S., and about 438,000 people die a year as a result of cigarette 

use (Centers for Disease Control & Prevention, 2005). Smoke-free policies in gaming 

venues were originally purported to improve the health outcomes of casino employees 

and gamblers by protecting them from secondhand smoking (Lal & Siahpush, 2008). 

Secondhand smoking - also called involuntary smoking, passive smoking, environmental 

tobacco smoke, or side smoking—refers to the tobacco smoke that contaminates the 

atmosphere in the area where smoking takes place (Mykletun, 2004). That is, smokers not 

only put themselves at risk for disease—and death—related to cigarette use, but they also 

expose others to secondhand smoke (SHS). Since secondhand smoking increases the risk 

of death from lung cancer, heart disease, and a variety of other diseases in non-smokers 

(Kirtz, Schmid, & Sinzinger, 1995), concerns about these effects may influence non-
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smokers’ patronage choices (Pilkington, Gray, Gilmore, & Daykin, 2006). Thus, the level 

of concern about secondhand smoking might also be considered as a possible factor 

explaining patronage changes (Tang, Cowling, Lloyd, Rogers, Koumjian, Stevens, & Bal, 

2003). 

 

2.4. Gaming Industry in South Dakota and Smoking Ban as Its Challenge 

Since South Dakota's 100% smoke-free policy went into effect in November 

2010, smoking has been prohibited in all Deadwood casinos in South Dakota. Decreased 

gambling tax revenues (Soderline, 2011, November 13
th

) and a number of managers’ 

anecdotal evidence of a decreased number of gamblers visiting Deadwood casinos in 

South Dakota brought growing concerns about the negative effects of the ban. However, 

no specific strategy has been developed to react to the financial loss in Deadwood casinos. 

Thus, this dissertation chose Deadwood as an example of a casino destination with a 

recently implemented smoking ban with no specific reaction marketing strategies yet in 

place to combat negative impacts from this regulatory change. The gambling industry in 

South Dakota, smoking bans in South Dakota and contiguous states, and available 

gambling options/venues around South Dakota will be described in the following sub-

sections. 
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2.4.1. Gambling in South Dakota 

Legalized gaming in Deadwood began on November 1, 1989, and 34 commercial 

casinos in Deadwood currently provide numerous gambling opportunities, such as, slot 

machines, blackjack, poker and Texas Hold’em tables. The state also permits video 

lottery machines in venues other than commercial casinos. South Dakota's video lottery 

terminals offer variations of poker, blackjack, keno, and bingo games, with both quarter 

and nickel games available. As of 2012, about 8,900 terminals in 1,470 establishments 

are operated across the state (South Dakota Lottery, n.d.). It is required that a licensed 

video lottery establishment must be a bar or lounge. These are establishment where 

smoking is currently prohibited. Additionally, nine Indian Tribal casinos exist on 

reservation land in South Dakota that operate under different laws than those of the state. 

The nine tribal casinos are operated by the Sioux Tribes of Cheyenne River, Flandreay, 

Lower Brule, Oglala, Rosebud, Standing Rock, and Yankton, and the Sisseton-Wahpeton 

Oyate Tribe. Since their operation is subject to tribal sovereignty, the people of 

indigenous tribes may govern themselves. As such, they are not subject to the regulated 

state wide smoking bans.  

South Dakota receives 91.7 percent of the revenues from gaming machines in 

commercial casinos (American Gaming Association, 2011). As of January, 2012, 3,754 

slot machines (ranging from $0.01 to $25) and 100 tables (Black Jack and Poker) were 

operated in Deadwood, South Dakota (South Dakota Commission on Gaming, 2012). 

South Dakota law limits each casino licensee to a maximum of 30 slot machines and no 

one person is allowed to hold more than three licenses. Some operators combine licenses 

with other operators to form a cooperative which may look like one casino but in reality 
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it’s actually several licensees operating under one name. The state’s gaming laws 

originally limited blackjack, poker, let it ride, and three-card poker bets to a maximum of 

$5 for each bet, however, in late 2000 the law was changed to allow maximum bets of 

$100. The Indian Tribal casinos are also subject to the $100 maximum bet restrictions 

and an age limit of 21 years old, but are otherwise unregulated by the State. 

2.4.2. Smoking Ban as a Challenge in South Dakota 

South Dakota's current absolute smoking ban went into effect on November 10
th

 

2010. In 2002 a smoking ban was passed which included many indoor businesses; 

however, bars, casinos, and restaurants were exempt. In 2009, South Dakota legislators 

passed a law which extended the smoking ban to bars, restaurants, and casinos. Before 

the law went into effect on July 1, 2009, opponents composed of hospitality and tobacco 

industry groups filed a petition with thousands of signatures to keep the law from taking 

effect until the public could vote on it. Specifically, Deadwood gaming, the Music and 

Vending Association, the Licensed Beverage Dealers of South Dakota, and video lottery 

establishments opposed the expansion of the ban. Although the group supported the 2002 

version of the smoking ban, they were opposed to any expansion. These organizations 

were facing the American Cancer Society, the South Dakota State Medical Association, 

The Daily Republic, The Madison Daily Leader, and The Rapid City Journal, all which 

supported the statewide smoking ban expansion. A poll by KELOLAND TV/Argus 

Leader revealed that when a total of 800 registered voters were surveyed, an estimated 

66% of voters supported the extended smoking ban, 32% were opposed, and 2% were 

undecided. Although further statistical analyses were not allowed due to the 

unavailability of specific sample data, the report showed no gender differences in support 
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but a modest relationship between the ideology and support were found (Keloland 

Television, n.d.). Note that the margin for error was plus or minus 3.5%. On November 2, 

2010 the extended smoke-free policy was approved by more than 64% of voters in a 

state-wide referendum. The smoke-free policy in South Dakota bans smoking statewide 

in all enclosed workplaces in South Dakota, including bars and restaurants, exempting 

only private residences unless used for child daycare, cigar bars, retail tobacco shops, and 

a percentage of hotel and motel rooms. In addition, the smoking ban does not affect 

Indian tribal casinos. 

Since South Dakota's 100% smoke-free policy went into effect, a number of 

managers’ anecdotal evidence about the decreased number of gamblers visiting 

Deadwood casinos in South Dakota has brought growing concern about the impact of the 

ban (L. Harstad & N. Johnson, personal communication, January 4, 2012). Soderlin 

(2011, November 13
th

) wrote an article in a local newspaper, Rapid City Journal, 

regarding the impact of the smoking ban in South Dakota. She found that revenue was 

down more than 7 percent in 2011 month-to-date compared to 2010. Further, since 

promotional play—free "dollars" given out by casinos to entice players—was counted as 

real revenue, actual losses could be bigger than what the official numbers showed. 

However, no specific strategy has been developed to react to the potential/actual financial 

loss in Deadwood casinos. In fact, when the author talked with both the Secretary of the 

Department of Tourism in South Dakota and the president of a local tourism association 

in the Black Hills area (J. Hagen & N. Johnson, personal communication, March 16, 

2011), it became clear that they were not yet certain which types of marketing efforts 
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should be delivered to gamblers (smokers/non-smokers) in light of the smoking ban due 

to the lack of understanding patronage change. 

2.4.3. Available Gaming Options/Distance to Deadwood Casinos 

The availability of various gambling options may allow gamblers to diversify 

their pattern of gambling. In the gambling literature, a variety of types of gambling 

participation have been found (Welte, Barnes, Wieczorek, Tidwell, & Parker, 2002). In 

Welte et al.’s study (2002), patterns of gambling participation in the U.S. were examined 

and respondents were questioned on 15 types of gambling and four empirically-derived 

categories were identified: 1) charity/bingo (raffles, office pools, and charity) (70% of 

gamblers participated), 2) games/sports (cards, games of skill, dice, and sport betting) 

(58%), 3) casino/track (horse or dog track, gambling machines, and casino) (53%), and 4) 

lottery/keno (lottery, lottery video-keno) (73%). The results show that gamblers are 

involved in a variety of gambling activities. One may propose that if a specific type of 

gambling is constrained by a policy, gamblers may migrate to second/alternative types of 

preferred gambling. Thus, gamblers may shift their gambling behaviors when faced by 

events that make one form of gambling relatively less attractive. The smoking ban in 

Deadwood’s commercial casinos may be such an event. Thus, gamblers who feel 

uncomfortable to visit smoke-free casinos can shift their behavior to alternative gaming 

options, such as, charitable gaming (e.g., raffles, casino nights, small stakes games), 

horse (dog) racing, video lottery machines, lottery ticket, live bingo, online gambling, 

pull tabs, and sport betting. 
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Distance to casinos that allow smoking may also explain casino patronage 

changes. O'Neill and Xian (2005) compared gaming revenues in Delaware and West 

Virginia over the same period. The two states operated similar types of gaming 

operations, which combined racetracks with video lottery machines, i.e., slot machines, 

and draw customers from the same feeder markets. Their findings showed that a decline 

in Delaware gaming revenues corresponded to an increase in West Virginia gaming 

revenues. They attributed this result to gamblers migrating to West Virginia where 

smoking while gambling was allowed following Delaware’s ban on smoking in casinos.  

In all contiguous states to South Dakota, Nebraska, North Dakota, Minnesota, Wyoming, 

Montana, Iowa, and Nevada, there are Indian Tribal Casinos which are unaffected by the 

state regulated smoke-free policies (American Gaming Association, 2011). Iowa and 

Nevada operate commercial casinos which are exempted from their state-wide smoke-

free policies, and Wyoming does not have a smoke-free policy. Except for the state of 

Wyoming, all surrounding areas have passed state wide smoke-free policies (see 

Appendix A). In sum, commercial casinos in Nevada and Iowa, and Indian Tribal casinos 

around South Dakota are considered to be reasonable alternative gaming venues for 

smoking gamblers. That is, smoking gamblers have numerous alternative choices to 

migrate to other casino venues where smoking is allowed. 

 

2.5. Model and Hypotheses Development 

Smoke-free policies have the potential to reduce the participation rate of gamblers 

either because smoking gamblers choose not to gamble if they cannot smoke, or because 
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they choose to migrate to a casino where smoking is permitted. It is also possible that as a 

result of smoking bans in gaming venues, other forms of gambling that take place in 

settings that allow smoking, either at commercial facilities or potentially within 

individual’s own home via the Internet and Internet-based gambling are considered viable 

alternatives (Bradley & Becker, 2011). In the context of restaurants, smokers are dining 

out less, whereas non-smokers, who are sensitive to secondhand smoking, are dining out 

more frequently than before the smoking ban was in effect (Corsun, Young, & Enz, 

1996). Non-smokers are more likely than smokers to prefer smoke-free areas, and 

smokers are more likely than non-smokers to stop going to their favorite restaurant if 

smoke-free policies are in effect (Schofield, Considine, Boyle, & Sanson-Fisher, 1993). 

Since it has been found that there is a strong relationship between smoking and gambling 

(Petry & Oncken, 2002; Smart & Ferris, 1996), it has been argued that the smoking ban 

may encourage non-smokers to visit smoke-free casinos more frequently while smoking 

gamblers reduce their gambling patronage (Hyland et al., 2003; McNabb & Hearns, 

2005). In addition, PRT states when an individual’s freedom is threatened or eliminated, 

he/she will become motivationally aroused to restore it (Brehm, 1966). Thus, when an 

individual's freedom to engage in a specific behavior is threatened, the threatened 

behavior becomes more attractive and the arousal of such reactance creates a motivation 

to find alternatives (Ran, 2005). Thus, PRT helps us to understand why people respond in 

different ways to the smoke-free policies. In this regard, five different hypotheses are 

proposed and subsequently tested in this dissertation. 

This dissertation proposes a behavioral model, Gambling Reactance Model (see 

Figure 2), to test PRT by examining the dynamic relationships among Psychological 
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Reactance Trait, attitude importance of smoking, attitude to secondhand smoking, and 

various behavioral modifications in gambling. As the casino visitors’ behaviors are 

examined, the consequence of reactance against smoke-free policies is operationalized to 

see if casino patrons with higher in trait reactance are more likely to change their 

behavior. Further, the attitude importance of smoking is included in the model to see if it 

moderates the link between Psychological Reactance Trait and behavioral changes. 

Specifically, the Psychological Reactance Trait (HPRS-11), attitude importance of 

freedom to smoke, concern/attitude about secondhand smoking, and pre- and post-ban 

patronage in light of a smoking ban are included in the model. In addition, demographic 

characteristics and several gambling specific factors are also included in the model. 

Following subsections will describe the theoretical back ground of the hypotheses 

developed in this study. 

 

 

Figure 2. Gambling Reactance Model 
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2.5.1. Psychological Reactance Trait and Patronage Changes 

People with a higher level of trait reactance will, all things being equal, 

experience greater situational (i.e., state) reactance than will people lower in trait 

reactance (Brehm, 1966). Adolescents higher in trait reactance are less likely to reduce 

their smoking when they are exposed to anti-smoking advertisements than are 

adolescents lower in trait reactance (Henriksen et al., 2006). In this regard, people with 

higher levels of trait reactance are more likely to react to smoke-free policies in casinos 

than people with lower levels of this trait. Eventually, people with higher reactance will 

be more likely to reduce their visitation to the smoke-free casinos. Thus, it is assumed 

that there are significant negative relationships between Psychological Reactance Trait 

and casino patronage changes. 

H1. There are significant negative relationships between Psychological 

Reactance Trait and changes in Deadwood casino patronage. 

H1.1. Respondents with higher levels of trait reactance are more likely to 

reduce their frequency of gambling in Deadwood casinos with smoking 

bans than are respondents with lower level of trait reactance. 

H1.2. Respondents with higher levels of trait reactance are more likely to 

reduce the time they spent at casinos in Deadwood with smoking bans 

than are respondents with lower level of trait reactance. 
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H1.3. Respondents with higher levels of trait reactance are more likely to 

reduce the amount of money for gambling spent at Deadwood casinos with 

smoking bans than are respondents with lower level of trait reactance. 

 

2.5.2. Moderator Role of Attitude Importance 

The importance of a specific behavior to the individual and the degree of threat 

against the behavior has been found to determine the individual’s strength of reactance 

(Brehm, 1966). According to PRT, threats to behavioral freedoms of low importance do 

not arouse much reactance, and people generally conform to the position being 

advocated. However, threats to highly-valued behavioral freedoms elicit relatively higher 

levels of reactance and are more likely to cause an individual to react against the threat. 

In this regards, it is assumed that smoking bans, as threats to smoking behavior, may 

cause smokers to react against the bans. That is, the strength of relationship between 

Psychological Reactance Trait and casino patronage changes will be moderated by 

attitude importance of smoking behavior. 

H2. Attitude importance of freedom to smoke (IMP) moderates the relationship 

between Psychological Reactance Trait (HPRS) and changes in Deadwood casino 

patronage. 

H2.1. IMP moderates the strength of relationship between HPRS and 

change in the frequency of gambling in Deadwood casinos with smoking 

bans. 
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H2.2. IMP moderates the strength of relationship between HPRS and 

change in the time spent at casinos in Deadwood casinos with smoking 

bans. 

H2.3. IMP moderates the strength of relationship between HPRS and 

change in the amount of money spent for gambling at Deadwood casinos 

with smoking bans. 

 

2.5.3. Attitude to Secondhand Smoking and Patronage Changes 

In addition, since secondhand smoking has been found to increase the risk of 

death from a variety of diseases in non-smokers (Kirtz et al., 1995), attitude about these 

effects may influence gamblers’ patronage changes in response to smoke-free policies 

(Pilkington et al., 2006). That is, gamblers who are highly concerned about secondhand 

smoking may prefer to gamble at smoke-free casinos, while gamblers indifferent to 

secondhand smoking will not change their behavior since they have no additional 

incentive to do so (Tang et al., 2003). In this regard, this study proposes that the attitude 

about secondhand smoking influences casino patronage change. 

H3. There are significant relationships between attitude to secondhand smoking 

and changes in Deadwood casino patronage. 

H3.1. Respondents with higher levels of concern about secondhand 

smoking are more likely to increase their frequency of gambling in 

Deadwood casinos with smoking bans than are respondents with lower 

levels of concern about secondhand smoking. 
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H3.2. Respondents with higher levels of concern about secondhand 

smoking are more likely to increase the time spent at Deadwood casinos 

with smoking bans than respondents with lower levels of concern about 

secondhand smoking. 

H3.3. Respondents with higher levels of concern about secondhand 

smoking are more likely to increase the amount of money for gambling 

spent at Deadwood casinos with smoking bans than respondents with 

lower levels of concern about secondhand smoking. 

 

2.5.4. Moderator Role of Availability/Distance 

It has been found that the number of recreational areas at different distances from 

the household may affect patronage (Fesenmaier & Lieber, 1985). That is, recreational 

patronage can be affected by accessibility, travel distance or time traveling to the venues. 

Consumers may use different patronage strategies in visiting leisure facilities due to the 

different distribution of recreational opportunities near consumers’ residence (Fesenmaier 

& Lieber, 1987). It is hypothesized that people with higher levels of reactance may 

decrease their patronage to Deadwood casinos when the smoke-free policy is 

implemented. Nevertheless, people who live closer to Deadwood casinos will be less 

likely change their patronage because of distance. If gamblers who tend to be reactant to 

the smoke-free policy in South Dakota live far from Deadwood casinos, they will easily 

seek alternative gambling venues. In this regard, distance to Deadwood casinos may be 
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considered as moderators on the relationship between reactance trait and changes in 

Deadwood casino patronage.  

In case of Delaware casinos, O'Neill and Xian (2005) found that a decline in 

Delaware gaming revenues that corresponded to an increase in West Virginia gaming 

revenues. It seems that following Delaware’s ban on smoking in casinos, gamblers 

migrated to West Virginia where smoking was allowed. Since commercial casinos in 

other states and Indian Tribal casinos where smoking is allowed seem to be alternative 

gaming venues for smoking gamblers, Deadwood gamblers who have more substitutes in 

their usual residences may behave differently in response to South Dakota’s smoking ban. 

In this regard, gamblers with higher level of trait reactance may be less likely to reduce 

their visitation to the smoke-free casinos, if they have less availability of substitutes to 

casino gambling. Thus, this study hypothesizes that accessibility to alternative gambling 

venues and distance to Deadwood casinos moderates on the relationship between 

reactance trait and changes in Deadwood casino patronage. 

H4. Availability to gaming options/distance to Deadwood moderates the 

relationship between Psychological Reactance Trait (HPRS) and changes in 

Deadwood casino patronage. 

H4.1. Availability of other gaming options moderates the relationship 

between HPRS and the frequency of gambling in Deadwood casinos with 

smoking bans. 
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H4.2. Availability of other gaming options moderates the relationship 

between HPRS and the time spent at Deadwood casinos with smoking 

bans. 

H4.3. Availability of other gaming options moderates the relationship 

between HPRS and the amount of money for gambling spent at Deadwood 

casinos with smoking bans. 

H4.4. Distance to Deadwood moderates the relationship between HPRS 

and the frequency of gambling in Deadwood casinos with smoking bans. 

H4.5. Distance to Deadwood moderates the relationship between HPRS 

and the time spent at Deadwood casinos with smoking bans. 

H4.6. Distance to Deadwood moderates the relationship between HPRS 

and the amount of money for gambling spent at Deadwood casinos with 

smoking bans. 

 

2.5.5. Casino Patronage Changes and Substitute Gambling Changes 

Smoke-free policies have the potential to reduce the participation rate of gamblers 

either because smoking gamblers choose not to gamble if they cannot smoke, or because 

they choose to migrate to a casino where smoking is permitted. It is also possible that 

smoking bans replace casino gambling with other forms of gambling taking place in 

settings that allow smoking either at commercial facilities or within individual’s own 

home via the Internet (Bradley & Becker, 2011). Thus, negative relationship between 
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casino patronage and substitute gambling can be assumed. Further, it was found that there 

is a positive relationship among participation in different forms of gambling, such as, 

betting on lottery, betting on sport, card games, and races at track (Browne & Brown, 

1994). Although the direct relationship between changes in casino patronage and changes 

in a substitute form of gambling has not been frequently investigated, it is suggested that 

changed patronage to smoke-free casinos has a relationship with substitute gambling 

behavior changes. 

H5. There are negative relationships between changes in Deadwood casino 

patronage and changes in substitute gambling behavior. 

H5.1. There is negative relationship between change in the frequency of 

gambling in Deadwood casinos with smoking bans and change in the 

frequency of gambling in Indian Tribal casinos. 

H5.2. There is negative relationship between change in the time spent at 

Deadwood casinos with smoking bans and change in the frequency of 

gambling in Indian Tribal casinos. 

H5.3. There is negative relationship between change in the amount of 

money for gambling spent at Deadwood casinos with smoking bans and 

change in the frequency of gambling in Indian Tribal casinos. 

H5.4. There is negative relationship between change in the frequency of 

gambling in Deadwood casinos with smoking bans and change in the 

frequency of playing alternative gaming. 
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H5.5. There is negative relationship between change in the time spent at 

Deadwood casinos with smoking bans and change in the frequency of 

playing alternative gaming. 

H5.6. There is negative relationship between change in the amount of 

money for gambling spent at Deadwood casinos with smoking bans and 

change in the frequency of playing alternative gaming. 

H5.7. There is negative relationship between change in the frequency of 

gambling in Deadwood casinos with smoking bans and change in the 

frequency of playing online gambling. 

H5.8. There is negative relationship between change in the time spent at 

Deadwood casinos with smoking bans and change in the frequency of 

playing online gaming. 

H5.9. There is negative relationship between change in the amount of 

money for gambling spent at Deadwood casinos with smoking bans and 

change in the frequency of playing online gaming. 

 

2.5.6. Demographic Profile and Casino Patronage Changes 

Research has been conducted in regard to psychological reactance and 

demographics. The reactance literature shows that younger people are more likely to be 

reactant than older ones in terms of behavioral reactance and trait reactance (Woller, 

Buboltz, & Loveland, 2007). Hong, Giannakopoulos, Laing, and Williams (1993) also 
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find that younger people generally exhibit higher reactance levels than do older people. 

Thus, it is possible that there is a negative relationship between age and change in casino 

patronage as state reactance. Although the specific investigation about the relationship 

between income and changes in casino patronage is scarce, it is reported that gamblers’ 

spending varies with household income (Hu, Borden, Harris, & Maynard, 2008). Higher 

income Deadwood gamblers may have greater budget flexibility and be able to easily 

seek alternative destinations (e.g., choosing different gambling venues where smoking is 

allowed). It appears to be necessary to explore the role in the model. Thus, it is 

hypothesized that there is a relationship between household income and changes in casino 

patronage. Since research shows that smoking varies with education levels and people 

with higher education levels have higher intention to reduce smoking in a smoking 

cessation program (Biener & Abrams, 1991), it is assumed that gamblers’ smoking may 

vary with education levels. Thus, a relationship between education level and changes in 

casino patronage is hypothesized. 

 

H6. There are relationships between demographic profiles and changes in 

Deadwood casino patronage. 

H6.1. There is a relationship between age and change in the frequency of 

gambling in Deadwood casinos with smoking bans. 

H6.2. There is a relationship between age and change in the time spent at 

Deadwood casinos with smoking bans. 
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H6.3. There is a relationship between age and change in the amount of 

money for gambling spent at Deadwood casinos with smoking bans. 

H6.4. There is a relationship between income and change in the frequency 

of gambling in Deadwood casinos with smoking bans. 

H6.5. There is a relationship between income and change in the time spent 

at Deadwood casinos with smoking bans. 

H6.6. There is a relationship between income and change in the amount of 

money for gambling spent at Deadwood casinos with smoking bans. 

H6.7. There is a relationship between education level and change in the 

frequency of gambling in Deadwood casinos with smoking bans. 

H6.8. There is a relationship between education level and change in the 

time spent at Deadwood casinos with smoking bans. 

H6.9. There is a relationship between education level and change in the 

amount of money for gambling spent at Deadwood casinos with smoking 

bans. 
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CHAPTER 3 

RESEARCH METHODOLOGY 

 

3.1. Introduction 

South Dakota was chosen as the study site since its smoke-free policy was in 

effect as of November 10, 2010. A total of 34 commercial casinos in Deadwood currently 

provide numerous gambling opportunities, such as slot machines, blackjack, poker and 

Texas Hold’em tables. The Deadwood Chamber of Commerce and Visitors Bureau 

provided contact information of 18,500 respondents who visited Deadwood casinos or 

requested travel information about Deadwood casinos. This chapter begins with a 

description of the sample used in this study and survey procedures. Descriptions of 

gambling behaviors pre- and post- the implementation of the smoking ban were asked to 

investigate individuals’ changes in casino patronage. The development of the survey 

instrument will be described and analysis methods to test the proposed hypotheses will 

then be presented. 

 

3.2. Procedure and Sample 

The Deadwood Chamber of Commerce and Visitors Bureau was the sponsor of 

the behavioral survey. Contact information of 18,500 respondents who visited Deadwood 

casinos or requested travel information about Deadwood casinos was available and they 

were recruited to complete the survey. The web-based survey was distributed to all 
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respondents as an embedded link in an invitation email (see Appendix B). An initial 

survey invitation was sent through a monthly marketing email along with the URL of the 

survey on July 9
th

 2012. A reminder of survey participation was sent out on July 18
th

 

2012. Incentives (e.g., a one night stay in a Deadwood hotel and official Deadwood 

attire) were offered based on a drawing to encourage survey response. 

 

3.3. Survey Development 

A web-based survey was developed in Qualtrics’ online survey system. A total of 

131 questions were asked and 70 questions were used as either computed or included as 

existing scales. The summary of measurement items included in the model is shown in 

Table 2. Detailed explanation of scales and coding method will be followed. Actual 

questions also can be found in Appendix C. 
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Table 2. A Summary of Measurement Items in the Model 

Measurements Items Scale Methods to Compute 

Changes in 

Deadwood Casino 

Patronage (3 sets 
of pre- and post-

ban items) 

Frequency of casino visitation in a typical year 

10 point scale (“0 visits per 

year” to “11 visits per year or 
more”) Change scores were 

computed subtracting pre-

ban behavior from post-

ban behavior 

Amount of time spent at casinos 

6 point scale (“less than 30 

minutes” to “more than 3 

hours”) 

Amount of money spent for gambling for the 

each casino visit 

14 point scale (“did not lose 

money” to “$501 or more”) 

Change in 

Alternative 
Gambling 

Behavior (single 

variable) 

Frequency of participation in charitable gaming, 

horse (dog) racing, lottery ticket, live bingo, pull 

tabs, live sport betting, poker at poker (card) 
rooms, and electronic gambling devices 

5 point scale (“never” to 

“once a week or more”) 

8 items were summated and a 
single variable is computed. 

Change score is computed 

subtracting pre-ban 

frequency from post-ban 
frequency 

Change in Online 

Gambling 

Behavior (single 
variable) 

Frequency of participation in online poker, 

online casino wagering, online sport betting, 

online bingo, online lottery, online fantasy sport, 
and online horse racing betting 

8 point scale (“never” to “4 

times or more a week”) 

7 items were summated and a 
single variable is computed. 

Change score is computed 

subtracting pre-ban 

frequency from post-ban 
frequency 

Change in Indian 

Tribal Casinos 

Patronage (single 
variable) 

Frequency of Indian Tribal casino visitation in a 

typical year 

10 point scale (“0 visits per 
year” to “11 visits per year or 

more”) 

Change score is computed 

subtracting pre-ban 

frequency from post-ban 
frequency 

Psychological 

Reactance Trait 

(HPRS-11) (single 
variable) 

Advice and recommendations usually induce me 

to do just the opposite. 

5 point scale (“strongly 
disagree” to “strongly 

agree”) 

11 items were summated 
and a single variable of 

HPRS is computed 

I find contradicting others stimulating. 

I become angry when my freedom of choice is 

restricted. 

When someone forces me to do something, I feel 
like doing the opposite. 

It irritates me when someone points out things 

which are obvious to me. 

When something is prohibited, I usually think, 
“That’s exactly what I am going to do.” 

I resist the attempts of others to influence me. 

It makes me angry when another person is held 

up as a role model for me to follow. 

Regulations trigger a sense of resistance in me. 

I consider advice from others to be an intrusion. 

I become frustrated when I am unable to make 

free and independent decisions. 

Attitude 

importance of 

freedom to smoke 
(IMP) (single 

variable) 

Importance of freedom to smoke 

5 point scale (“not very 

important” to “very 
important”) 

5 items were summated 

and a single variable of 
IMP is computed 

Importance of freedom to smoke in casinos 

Importance of freedom to smoke in restaurants 

Importance of freedom to smoke in bars 

Importance of freedom to smoke in video lottery 

establishments 

Concern about 

secondhand 

smoking (SHS) 
(single variable) 

I don’t like to breathe the smoke from burning 
cigarettes. 

5 point scale (“strongly 

disagree” to “strongly 

agree”) 

9 items were summated 

and a single variable of 

SHS is computed 

It upsets me to have to breathe the smoke from 

burning cigarettes. 

Consideration for others is good reason not to 

smoke. 

I think it is correct to object to smoking. 

Tobacco smoke hurts my ability to concentrate. 

Smoking should not be permitted at work. 

Smoking should not be allowed in casinos. 

I get more work done in an environment where 

there is no smoking. 

I have the right to ask other people not to smoke 
in my presence. 
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Table 2. (continued) 

Measurements Items Scale Methods to Compute 

Availability of 

gambling options 
(single variable) 

The number of available gaming options in the 

state where each respondent lives is obtained 
from respondents’ Zip codes. The existence of 

commercial casinos, racinos, Indian Tribal 

casinos, card rooms, and video lottery 
establishments is counted. 

Dummy coded as “1” if each 
option exists in the state, 

while it was coded as “0” if 

there is no gambling option. 

5 items were summated 
and a single variable, 

“Availability” was 

computed. 

Distance to 

Deadwood 

casinos (single 
variable) 

Respondents’ residences were obtained from Zip 

codes.  

Distances from respondents’ 
residents to Deadwood 

casinos vary. 

Direct line distance was 

calculated. 

Interaction Terms 

(3 computed 

variables) 

IMP*HPRS 
Mean-centered summated 

scales 

Mean-centered IMP times 

mean-centered HPRS 

Distance*HPRS 
Mean-centered summated 

scales 

Mean-centered Distance 
times mean-centered 

HPRS 

Availability*HPRS 
Mean-centered summated 

scales 

Mean-centered 
Availability times mean-

centered HPRS 

Demographic 

Characteristics (3 
items) 

Age Birth year was asked to type 

Age is calculated by 

subtracting the birth year 
from 2012 

Household income 

6 point scale (“less than 

$20,000” to “$140,000 and 
above”) 

Scale is used as it is 

Education 

5 point scale (“some high 

school” to “post graduate 
degree”) 

Scale is used as it is 

*A total of 17 variables were computed and included in the model 

 

Measuring Change in Behavior 

 Respondents were asked to report their retrospective gambling behavior about two 

time periods as pre- and post-ban. Although it has been noted that there are weaknesses 

with difference scores for low internal consistency reliability (Edwards, 2001), many 

studies have justified the use of difference scores by arguing that concerns about the 

reliability have been exaggerated (Stewart, Carson, & Cardy, 1996). Furthermore, 

Overall and Woodward (1975) demonstrates that change scores can yield powerful tests 

of causal hypotheses. Kenny (1975) also argues that regression toward the mean (using a 

change score as a dependent variable) is not a problem when the objective is to compare 

two or more stable groups. However, problems with change scores have been 
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encountered most often when investigating changes in psychological constructs. Since 

this study used change scores of unique single behavioral measures, not psychological 

constructs may be less an issue. In addition, research finds difference scores are 

appropriate especially for exploratory research, which eventually merit further research 

using more sophisticated analytical methods after results using difference score have 

survived (Edwards, 2001; Lubatkin & Powell, 1998). In this regard, this study as an 

exploratory study in terms of gambling behavior changes in response to smoking bans 

obtains the appropriate justification of using difference scores for the measurement. 

 

Deadwood Casino Patronage (3 sets of pre- and post-ban items) 

Respondents’ post- and pre-ban Deadwood casino patronage was measured by a 

series of choice questions partially adopted from a gambling behavior research (Boldero, 

Bell, & Moore, 2012). Although Boldero et al. (2012) only ask the past gambling 

behavior, this study measured gambling behavior about two time periods. The items 

include: frequency of casino visitation in a typical year with answer categories ranging 

from “0” to “11 visits per year or more”; the amount of time spent at casinos during a 

typical visit, with answer categories ranging from “Less than 30 minutes” to “More than 

3 hours”; and average amount of money spent for gambling for the each casino visit 

ranging from “$5 or less” to “$501 or more.” Changes scores were calculated by 

subtracting Pre-ban patronage from Post-ban patronage. Overall, three change scores 

were computed: change in frequency of yearly visitation, change in the amount of time 

spent in a casino during the typical visit, and change in the amount of money spent casino 
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gambling during the typical visit. For example, if a respondent reported 1 visit per year 

(coded 2) pre-ban and 4 visits per year post-ban (coded 5), the change score was 

calculated to be 3 (subtracting 2 from 5). If a respondent stayed in a single property while 

gambling on average more than 3 hours (coded 6) pre-ban and less than 30 minutes 

(coded 1) post-ban, the change score was calculated to be -5 (subtracting 6 from 1).   

 

Substitute Gambling Behavior (3 sets of pre- and post-ban items) 

Pre- and Post-ban alternative gaming behaviors (the frequency of participation in 

charitable gaming, horse (dog) racing, lottery ticket, live bingo, pull tabs, live sport 

betting, poker at poker (card) rooms, and electronic gambling devices) were measured 

ranging from “Never” to “Once a week or more.” The listed gaming opportunities which 

may not be directly affected by smoking bans were assumed in this study to be possible 

substitutes of Deadwood casino gambling. Since specific substitute gambling behavior 

changes were not within the scope of this study, the scores were summated and a single 

variable was created for the path analysis. In addition, pre- and post- ban online gambling 

behaviors (frequencies of participation in online poker, online casino wagering, online 

sport betting, online bingo, online lottery, online fantasy sport, and online horse racing 

betting) were measured ranging from “Never” to “4 times or more a week.” The scores 

were also summated and a single variable was created for pre- and post-ban behavior as 

alternative gambling behaviors were operated. A change score was calculated by 

subtracting Pre-ban behavior from Post-ban behavior, so that a single variable as change 

score was computed and included in the path model. The frequency of visitation to Indian 
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Tribal casinos (gaming businesses operated on Indian reservations or tribal land) where 

smoking and gambling was allowed, was also asked ranging from “0” to “11 visits per 

year or more.” Changes scores were calculated by subtracting Pre-ban gambling behavior 

from Post-ben one, so that a total of three changes scores were included in the path model. 

Overall, three change scores were computed: change in the frequency of participation in 

the alternative gambling behavior, change in the frequency of participation in online 

gambling, and change in the frequency of Indian Tribal casino visitation. 

 

Psychological Reactance Trait (HPRS-11) 

The 11-item version of the HPRS (Dillard & Shen, 2005; Shen & Dillard, 2005) 

was used to see how the reactance trait might explain casino patrons’ visitation change. 

All items were measured on a 5-point Likert scale with 1=strongly disagree, 3=neither 

agree nor disagree, and 5=strongly agree. Although HPRS was initially designed as a 

multidimensional scale, scholars suggest using HPRS as a unidimensional scale, since the 

items reflect primarily the general factor and have low loadings on the sub-dimensions 

(Jonason & Knowles, 2006). In this regards, Brown, Finney, and France (2011) advise 

calculating a summated total observed score is justifiable. In this dissertation, the 

summated HPRS score was generated for the further analysis. The summated scale of 

HPRS was formed by computing the sum of all 11 items and included in the model as a 

single variable. 
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Attitude importance of freedom to smoke (5 items) 

To ascertain the importance of the freedom that was threatened, respondents were 

asked about their attitude importance of freedom to smoke in a number of hospitality 

contexts. This study, adopting Krosnick’s (1988) attitude importance scale approach, 

directly asks the respondent to rate the attitude importance. Attitude importance as one of 

the attitude dimensions has been defined as the extent to which an individual cares deeply 

about and is personally invested in an attitude and is ordinarily operationalized by self-

reports of personal importance, concern, or caring about the attitude object (Cantil, 1944; 

Tourangeau, Rasinski, Bradburn, & D’Andrade, 1989). Personal importance of the 

attitudes on policies is probed by asking respondents how important the policies are to 

them (Krosnick, 1988). Although attitude importance has been employed with various 

scales ranging from a 4-points scale (from extremely important to not important at all) to 

a 101-point scale (0=not at all important and 100=the greatest possible importance), a 5-

points scale has been widely used (c.f., Visser & Krosnick, 1998; Visser, Krosnick, & 

Simmons, 2003). In this study, the attitude importance measures were phrased according 

to the study purpose. By asking how important was the ability to smoke in general, in 

casinos, in restaurants, in bars, and in video lottery establishments, respondents were 

questioned about the importance of the freedom to smoke, which was threatened by 

smoking bans in various hospitality venues. All items were measured on a 5-point Likert 

scale with 1=not very important and 5=very important. The summated scale of IMP was 

formed by computing the sum of all 5 items and included in the model as a single 

variable. 
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Concern about secondhand smoking (9 items) 

In addition, respondents were asked a set of secondhand smoking related 

questions to see if there are any specific differences among respondents who have 

different levels of concern about secondhand smoking. A subscale of attitude toward 

secondhand smoking scale (SHS) (Kurtz, 1992; Kurtz, Kurtz, Johnson, & Beverly, 1996) 

showing reliability coefficients of 0.87 was used in this study. The nine item subscale 

assesses personal feelings toward environmental tobacco smoking (e.g., “I don’t like to 

breathe smoke from other people’s cigarettes,” “smoking should not be permitted at 

work,” “I have the right to ask other people not to smoke in my presence”). A 5-point 

Likert-type scale (1=strongly agree, 2=agree, 3=undecided, 4=disagree, 5= strongly 

disagree) was affixed to each question. In this study, one item was rephrased for the study 

purposes: “Smoking should not be allowed in schools and universities” to “Smoking 

should not be allowed in casinos.” The definition of secondhand smoking was provided 

as “tobacco smoking from the burning end of a cigarette, cigar, or pipe that is inhaled by 

nonsmokers.” The summated scale of SHS was formed by computing the sum of all 9 

items and included in the model as a single variable. 

 

Availability of gambling options and Distance to Deadwood casinos 

Availability of alternative gaming options was obtained from the number of 

available gaming options in the state where each respondent lives. The existence of 

commercial casinos, racinos, Indian Tribal casinos, card rooms, and video lottery 

establishments were obtained from American Gaming Association (2012) and dummy 
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coded as “1” if each option exists in the state, while it was coded as “0” if there was no 

gambling option. Later, these 5 variables were summated to compute a single variable, 

“Availability.” In addition, the distances between respondents’ residence to Deadwood 

casinos were obtained by calculating direct line distance. The web-based zip code 

distance calculator provided by a website, www.zip-code.com, was used to calculate the 

distances.  

 

Interaction Terms (3 items) 

 Moderator effects were tested by including interaction terms in the model. Since 

moderator effects of attitude importance (IMP), distance to Deadwood (Distance), and 

availability of gambling (Availability) on the relationships between HPRS and casino 

patronage were hypothesized, interaction terms of IMP*HPRS, Distance*HPRS, and 

Availability*HPRS were computed. Note, interaction terms were computed by mean-

centered IMP, Availability, and Distance times mean-centered HPRS to reduce the extent 

of multicollinearity in the path model (Aiken & West, 1991; Cohen, Cohen, West, & 

Aiken, 2003). Mean-centering was done by subtracting the mean values from each 

individual value. 

 

Demographic characteristics 

The respondents were also asked for demographic characteristics: age, education 

level, and household income. Respondents were also asked for their zip code in order to 

http://www.zip-code.com/
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identify accessibility to gaming options in the state the respondent lives as well as the 

distance to Deadwood casinos. In addition, smoking statuses of respondents were also 

asked if they were smokers, former smokers, or non-smokers (never smoked). 

 

Restaurants, bars, and video lottery terminal participation behavior 

As the previous literature suggests that there may exist differential effects from 

smoking bans for different types of hospitality venues (Bartosch & Pope, 2002; Craven & 

Marlow, 2008; Marlow, 2010), the supplemental analyses were conducted to investigate 

if there exists any differential effect on patronage behaviors to restaurants, bars, and 

video lottery establishments. Consequently, smoking bans may exert differential effects 

upon some hospitality businesses relative to others, and businesses with a greater 

proportion of smoking customers can expect that bans will negatively impact them or that 

the implications will vary based on cliental mix (Craven & Marlow, 2008). Although 

video lottery participation can be considered as alternative form of gambling, this study 

treats video lottery participation as another form of hospitality behavior in this 

supplemental analysis rather than as a substitute for Deadwood patronage since South 

Dakota requires that a licensed video lottery establishment must be a bar or lounge where 

currently smoking is prohibited. Thus, VLT establishments were considered in this study 

as multi-purposed (food service/gambling) hospitality venues affected by smoking bans. 

This study assumes the differential effect might be expected in the establishments. 

Respondents’ post- and pre- ban patronage in restaurants and bars were measured 

by a series of choice questions: frequency of dining-out/drinking measured ranging from 
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“Never” to “More than three times a week”; and the amount of time spent for each visit 

ranging from “I did not dine out/drink at bars in South Dakota during the time period” to 

“More than 3 hours.” In addition, post- and pre- ban participation in video lottery games 

were measured by two choice questions: frequency of participating in video lottery games 

measured ranging from “Never” to “More than three times a week”; and the amount of 

time spent for each session ranging from “I did not participate in video lottery games in 

South Dakota during the time period” to “More than 3 hours.” 

 

3.4. Sample Size 

 Early debate regarding the required sample size for testing Path Models and 

Structural Equation Models (SEM) produced a variety of answers (Tanaka, 1987). 

Numerous Monte Carlo studies suggests that the required sample size for testing SEM is 

200 responses (Hair et al., 1998; Tanaka, 1987). Later, a Monte Carlo study states that the 

model fit indices are affected by sample size and increases in sample size may ameliorate 

the model fit (Hinkin, 1995). Accordingly, Hinkin (1995) proposes that the minimum 

sample size for a SEM model can be estimated by item-to-response ratios. It is suggested 

that 1:10 or 1:20 (the number of items in a model: the number of responses) (Hinkin, 

1995). Although it has been stated in the literature that “bigger is always better” in 

regards to sample size (Iacobucci, 2010), small samples (e.g., 50 to 100 responses) are 

also considered to suffice for testing simple models (e.g., model including a single latent 

variable with three indicators) (Bearden, Sharma, & Teel, 1982; Bollen, 1990). However, 

there is also an issue regarding the chi-square goodness-of-fit statistics that identify the 

magnitude of difference between the sample and fitted covariance matrices. It has been 
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found that the chi-square statistics are very sensitive to large sample sizes and will easily 

reject even a closely fitting model (Anderson & Gerbing, 1991; Bentler & Bonett, 1980). 

Although there is no universal rule of thumb to define the required sample size for 

obtaining certain level of model fit indices, taking a more conservative approach in 

regards to sample size will be the one of ways of minimizing possible issues. This study 

adopts Hinkins’ (1995) approach of 1:20 (the number of items in the path model: the 

number of responses). Since the Gambling Reactance Model in this study has 17 

variables (three summated attitude variables; six change score variables; two gambling 

environment variables, three demographics; three interaction terms), 340 responses 

would seem to represent a reasonable minimum sample size. 

 

3.5. Analysis 

The structural model in this study was tested through Path Analysis by using 

AMOS 21. Various demographic variables, accessibility to gaming options, and distance 

to Deadwood casinos are also included. In addition to the Deadwood casino patronage, 

other gaming options that were considered a substitute of Deadwood gambling were 

examined. Visitation behaviors to restaurants and bars, and participation in video lottery 

terminal games were also explored as supplemental studies.  

Various preliminary analyses were conducted to check the reliability and validity 

of the measurement. Descriptive analyses for mean scores and standard deviations were 

conducted for measurements and Cronbach’s coefficient alphas were calculated to assess 

the internal consistency of measurement items (Cronbach, 1951). Further, the 
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measurement model was tested by using Confirmatory Factor Analysis. Composite 

Reliability (CR) values were calculated for reconfirming reliability of the measures. 

Discriminant validity was assessed by comparing the shared variance (squared correlation) 

against the average of the Average Variance Extracted (AVE) for the constructs. 

Maximum Shared Squared Variance (MSV) and Average Shared Squared Variance (ASV) 

were also calculated to confirm discriminant validity of the measurement model (Fornell 

& Larcker, 1981). 

The model fit was evaluated using the goodness-of-fit index (GFI), comparative 

fit index (CFI), normed-fit index (NFI), root mean square error of approximation 

(RMSEA), and χ
2
/df. Models are generally considered to have good fits if GFI, CFI, and 

NFI are greater than 0.90, RMSEA is lower than 0.07, and Normed chi-squre, χ
2
/df, is 

lower than 3 (Bentler & Bonett, 1980; Browne & Cudeck, 1993; Hooper, Coughlan, & 

Mullen, 2008). Although the chi-square goodness-of-fit statistics has been used to 

identify the magnitude of difference between the sample and fitted covariance matrices, it 

has been criticized in that the chi-square statistics are very sensitive to large sample sizes 

(>200) and easily reject even a closely fitting model (Anderson & Gerbing, 1991; Bentler 

& Bonett, 1980). Thus, the normed chi-square goodness-of-fit statistics approach (χ
2
/df) 

which is less sensitive to sample sizes was used in this study. Note that CFI and NFI are 

incremental fit indices comparing the chi-square value to a baseline model (Hooper, 

Coughlan, & Mullen, 2008). In the base line null model it is assumed that all variables 

are uncorrelated (McDonald & Ho, 2002). In contrast to CFI and NFI, GFI, RMSEA, and 

the Chi-square approach are all absolute fit indices measuring how well the model fits the 

sample data without comparison to a baseline model (Jöreskog & Sörbom, 1993). It has 
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been found that GFI is likely to increase as the number of parameters increase or sample 

size increases (Miles & Shevlin, 1998). Since the ways of calculating the fit indices are 

different across various approaches and the fit indices are sensitive to different factors, it 

is possible to have different level of fits. Thus, it has been recommended to report 

multiple fit indices, since single satisfactory fit indices may not confirm the model fit 

(Hooper et al., 2008). Since examination of the path model determines whether the 

hypothesized relationships among variables is supported or rejected, this study analyzed 

the significance of standardized regression weights of independent variables. Path 

coefficients in the model were evaluated to test specific hypotheses. 

In addition, General Linear Model (GLM) approach was used for the 

supplemental analyses because each regression model includes two dependent variables. 

The GLM is an extension of multiple regression and is also referred as the multivariate 

regression analysis (Hair et al., 2009). One way in which the general linear model differs 

from the multiple regression is in terms of the number of dependent variables in the 

model. The detailed results of multivariate tests of significance and the results from a 

series of univariate tests of significance were presented in Appendix I. 
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CHAPTER 4 

RESULTS 

4.1. Introduction 

The survey was distributed to Deadwood gamblers and 446 responses remained 

for the analyses after data cleaning. Demographic profiles of respondents will be 

described in this chapter and descriptive analyses will follow. Reliability and validity of 

the measurement items will be discussed. Then, the tests of each hypothesis will be 

presented. Supplemental analyses regarding other hospitality sectors will be presented in 

Appendix I. 

 

4.2. Descriptive Results 

 The email invitation to this survey was distributed to a total of 18,500 tourists 

who visited or requested information about Deadwood, South Dakota. Since the survey 

was sent by a contracted third party, the information about the failed addresses which 

were bounced back was not obtained. Nine hundred forty five respondents accessed the 

survey link and 572 respondents finished the survey. Out of the 572 collected 

questionnaires, 41 of them were substantially incomplete (respondents skipped most of 

items and clicked the “next” button at the last section of the survey), and were 

subsequently eliminated from the data analysis. A total of 531 completed responses were 

obtained for a response rate of 2.9% based on total invitations. The response rate might 

have been higher with a cleaner mailing list, since 56.2% of the respondents who clicked 
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the survey link completed the survey. The survey used the “Request Response” option, 

asking respondents to fill out any missed responses when they tried to move forward to 

the next page, so that the final data set includes a minimal number of missing values. In 

addition, 85 respondents who indicated they have never gambled at Deadwood casinos 

were eliminated from testing the Gambling Reactance Model, since the model focuses on 

Deadwood gamblers’ patronage change. A series of Chi-square tests and t-tests showed 

that there are no significant differences in demographics between the 85 excluded 

responses and the 446 responses that remained for the analyses (See Appendix D). A 

series of t-tests also showed there were no significant differences in HPRS, IMP, and 

SHS between the two groups (See Appendix E). The total of 446 responses was kept for 

the further analyses for testing hypotheses. The proportion of male and female 

respondents was 40.8% and 59.2%, respectively. An average respondent in this sample 

could be described as a married, 54 years old, White Caucasian, having an education 

level of vocational school or some college, and with a household income between 

$40,000 and $99,999. The detailed information about respondents’ demographic 

characteristics is shown in Table 3. 

State information was obtained from respondents’ zip code with 37 states from 

the total sample identified. In addition, 18 respondents were from states which do not 

offer any gaming options reported in the AGA report (2012), while 95 respondents were 

from states where three options of gaming were available. One hundred seventy three 

respondents were from states where only one option of gaming was available and 138 

respondents were from states offering two options (See Table 4). Note, 22 Canadian 

respondents’ accessibility was coded as having three options, since all 11 provinces in 
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Canada have legalized gambling such as casinos, racinos, and video lottery terminals. In 

addition, smoking statuses of respondents were also obtained with 150 smokers (33.6%), 

166 former smokers (37.2%), and 130 non-smokers (29.1%) being identified.  

Table 3. Demographic profile of respondents 

Items  Categories Frequency Percentage (%) 

Gender 
Male 182 40.8 

Female 264 59.2 

Marital Status 

Married 350 78.5 

Separated/divorced 27 6.1 

Single 38 8.5 

Living with a partner 22 4.9 

Widowed 7 1.6 

Other 2 0.4 

Number of children (under 

18) at home 

0 374 83.9 

1 35 7.8 

2 23 5.2 

3 10 2.2 

4 3 0.7 

5 1 0.2 

Hispanic origin 
Yes 6 1.3 

No 440 98.7 

Race 

White 436 97.8 

American Indian/Alaska Native 3 0.7 

Asian 3 0.7 

Other (Please specify) 4 0.9 

Education 

Some High School 6 1.3 

Completed High school 80 17.9 

Vocational School or Some College 188 42.2 

Completed College with an 

undergraduate degree 
129 28.9 

Post Graduate Degree 43 9.6 

Income 

Less than $20,000 14 3.1 

$20,000-$39,999 47 10.5 

$40,000-$69,999 150 33.6 

$70,000-$99,999 106 23.8 

$100,000-$139,999 89 20.0 

$140,000 and above 40 9.0 
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Table 4. Residence of Respondents and Gambling Availability 

State 
Number of 

Respondents 
Percentage (%) Availability 

SD 67 15 3 

MN 63 14.1 2 

NE 40 9 1 

ND 39 8.7 1 

WI 34 7.6 1 

WY 27 6.1 1 

Canada 22 4.9 3 

IL 17 3.8 1 

CO 14 3.1 2 

MT 14 3.1 3 

MO 12 2.7 2 

TX 11 2.5 1 

MI 9 2 2 

WA 8 1.8 2 

IA 7 1.6 3 

PA 7 1.6 2 

CA 6 1.3 2 

FL 6 1.3 3 

KS 6 1.3 2 

OH 5 1.1 0 

OK 4 0.9 2 

TN 4 0.9 0 

GA 3 0.7 0 

IN 3 0.7 2 

NY 3 0.7 2 

AZ 2 0.4 1 

ID 2 0.4 1 

MD 2 0.4 2 

VA 2 0.4 0 

AR 1 0.2 0 

KY 1 0.2 0 

NC 1 0.2 1 

NV 1 0.2 3 

OR 1 0.2 2 

SC 1 0.2 0 

UT 1 0.2 0 
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The distributions of IMP, PRT, and SHS among people with different smoking 

status were explored by using a series of box and whisker plots. These plots were 

developed by Tukey (1977) as a way to visually summarize the distribution of a variable. 

The box itself contains the middle 50% of the data and the line in the box indicates the 

median score of the data. The upper edge of the box indicates the 75th percentile of the 

data set, and the lower hinge indicates the 25th percentile. The ends of the vertical lines 

or "whiskers" indicate the minimum and maximum data values, unless outliers are 

present. The length of the box reflects the variability of the data since it represents the 

interquartile range. Figure 3 shows that all three of the box plots of HPRS were relatively 

tall and they look similar in terms of the shape. So while the groups had different 

medians it was also clear that some smokers, former smokers, and nonsmokers shared 

high scores on HPRS, for example. Although Figure 4 and Figure 5 show more 

separation among the median across the three groups for IMP and SHS based on the 

smoking status, the tall upper and lower whiskers indicate that substantial number of 

scores overlap across smoking status. Thus, it is not true, for example, that only smokers 

perceive the freedom to smoke as important or that only non-smokers have concern about 

secondhand smoking. While the medians differed across the three groups for each of the 

three measures, the distributions did overlap. That is, the results showed HPRS, IMP, and 

SHS conveyed information beyond smoking status. Thus, the more nuanced approach 

with these three attitude measurements in comparison to the smoking status dichotomy 

approach was followed. 
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Figure 3. Box and Whisker Plot for HPRS 

 

 

Figure 4. Box and Whisker Plot for IMP 
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Figure 5. Box and Whisker Plot for SHS 

 

Table 5 presents the descriptive analysis of the attitude measurement items. Mean 

scores of each attitude item based on different smoking statuses were also provided. 

Testing the reliability of important exogenous variables was also conducted for the 

psychological reactance trait (HPRS), the attitude importance of freedom to smoke (IMP), 

and attitude towards secondhand smoking variables (SHS). Cronbach’s coefficient alpha 

was calculated to assess the internal consistency of measurement items (Cronbach, 1951). 

Cronbach alpha coefficients for HPRS, attitude importance, and attitude towards 

secondhand smoking were, 0.88, 0.95, and 0.96 respectively. All three were above the 

minimum acceptable guideline of 0.80 for established scales (Nunnally & Bernstein, 

1997). 
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Table 6 shows the distribution of Pre-Ban and Post-Ban casino patronage. The 

majority of respondents visited Deadwood casinos at least once or twice a year both 

before and after the smoking ban was implemented. A majority of respondents spent 

more than two hours at Deadwood casinos for gambling and spent more than $100 for 

gambling per visit. In addition, a majority of respondents visited Indian Tribal casinos at 

least once or twice a year both before or after the smoking ban was implemented. Table 7 

presents the descriptive results of substitute gambling behavior. Note the detailed 

distribution of summated scores for alternative games and online gambling can be found 

in Appendix F. The results showed that the majority of respondents bought lottery tickets 

more than once a month but less than once a week (Pre-Ban: M = 3.55; Post-Ban: M = 

3.32) and played electronic gaming devices more than once a year but less than once a 

month (Pre-Ban: M = 2.76; Post-Ban: M = 2.55). 

The detailed distribution of specific gambling change scores can be found in 

Appendix G. The descriptive results for gambling behaviors showed that about 60% of 

respondents changed (30% increased and 30% decreased) their patronage to Deadwood 

casinos after the smoking ban was implemented, while 40% did not change their 

patronage to Deadwood casinos. Turning to participation in other forms of gambling, at 

the aggregate level, 44% of respondents reduced their participation in alternative gaming 

while 15% increased their participation. A high percentage (91%) of respondents did not 

change their online gambling frequency. In addition, 71% of respondents did not change 

their frequency to gamble at Indian Tribal casinos. Mean scores of various gambling 

patronage behaviors are described in Table 8. A series of paired t-tests were conducted to 

see if there were any differences based on smoking status as debated in the previous 
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studies (Bojanic, 1996; Lal & Siahpush, 2008; Roseman, 2005). The results showed that 

smokers decreased their frequency of visiting Deadwood casinos, the amount of time 

spent at a Deadwood casino, and the amount of money spent at Deadwood casinos for a 

single day of visit, while non-smokers did increase the patronage to Deadwood casinos 

(see Table 9). Note that former smokers did not change their patronage across any of the 

different types of gambling except for online gambling.  
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Table 5. Attitude Measurement Items (N=446) 

Measurement Items Aggregate Mean scores by smoking status 

  M SD Smokers 
Former 
smokers 

Non-
smokers 

Psychological Reactance-HPRS (Cronbach's alpha=0.88)           

Advice and recommendations usually induce me to do just the 

opposite. 
2.48 0.959 2.67 2.45 2.31 

I find contradicting others stimulating. 2.37 0.902 2.51 2.44 2.12 

I become angry when my freedom of choice is restricted. 3.65 1.093 4.06 3.48 3.38 

When someone forces me to do something, I feel like doing the 
opposite. 

2.98 1.087 3.21 2.98 2.71 

It irritates me when someone points out things which are obvious to 

me. 
3.49 1.005 3.68 3.48 3.3 

When something is prohibited, I usually think, “That’s exactly what I 

am going to do.” 
2.4 1.065 2.77 2.33 2.07 

I resist the attempts of others to influence me. 3.3 1.01 3.41 3.28 3.21 

It makes me angry when another person is held up as a role model for 

me to follow. 
3.14 0.997 3.38 3.16 2.82 

Regulations trigger a sense of resistance in me. 2.8 1.08 3.14 2.73 2.5 

I consider advice from others to be an intrusion. 2.64 0.88 2.74 2.65 2.52 

I become frustrated when I am unable to make free and independent 
decisions. 

3.66 1.035 3.99 3.54 3.42 

Sensitivity to Secondhand Smoke-SHS (Cronbach's alpha=0.95)           

I don’t like to breathe the smoke from burning cigarettes. 3.89 1.259 2.78 4.25 4.7 

It upsets me to have to breathe the smoke from burning cigarettes. 3.62 1.407 2.37 4.01 4.56 

Consideration for others is good reason not to smoke. 4.01 1.089 3.29 4.3 4.48 

I think it is correct to object to smoking. 3.56 1.332 2.61 3.77 4.38 

Tobacco smoke hurts my ability to concentrate. 3.2 1.467 2 3.55 4.15 

Smoking should not be permitted at work. 3.85 1.268 3.01 4.08 4.52 

Smoking should not be allowed in casinos. 3.35 1.611 2.06 3.73 4.34 

I get more work done in an environment where there is no smoking. 3.71 1.323 2.71 4 4.48 

I have the right to ask other people not to smoke in my presence. 3.64 1.251 3.05 3.78 4.14 

Importance of the Freedom to Smoke-IMP (Cronbach's 

alpha=0.96) 
          

Importance of freedom to smoke 3 1.576 4.28 2.61 2.03 

Importance of freedom to smoke in casinos 2.7 1.58 4.07 2.18 1.8 

Importance of freedom to smoke in restaurants 2.23 1.325 3 1.98 1.68 

Importance of freedom to smoke in bars 2.67 1.58 4.01 2.17 1.75 

Importance of freedom to smoke in video lottery establishments 2.49 1.459 3.6 2.06 1.75 
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Table 6. Descriptive Results of Deadwood and Indian Tribal Casino Patronage 

Measurements 
Pre-Ban Post-Ban 

Frequency Percentage (%) Frequency Percentage (%) 

Deadwood 
Frequency 

0 visits per year 56 12.6 78 17.5 

1 visit per year 186 41.7 176 39.5 

2 visits per year 84 18.8 76 17.0 

3 visits per year 43 9.6 38 8.5 

4 visits per year 24 5.4 25 5.6 

5 visits per year 13 2.9 15 3.4 

6-7 visits per year 9 2.0 8 1.8 

8-9 visits per year 8 1.8 5 1.1 

10 visits per year 8 1.8 5 1.1 

11 or more visits per year 15 3.4 20 4.5 

Total 446 100.0 446 100.0 

Deadwood 

Duration 

I did not gamble in Deadwood during the time 
period. 

56 12.6 78 17.5 

Less than 30 minutes 16 3.6 21 4.7 

30 minutes to 1 hour 76 17.0 71 15.9 

More than 1 hour but no more than 1 hour and 

30 minutes 
52 11.7 56 12.6 

More than 1 hour and 30 minutes but no more 

than 2 hours 
49 11.0 31 7.0 

More than 2 hours but no more than 3 hours 65 14.6 69 15.5 

More than 3 hours 132 29.6 120 26.9 

Total 446 100.0 446 100.0 

Deadwood 
Spending 

I gambled but did not lose money. 25 5.6 25 5.6 

$5 or less 4 .9 4 .9 

$6 to $10 2 .4 2 .4 

$11 to $15 3 .7 2 .4 

$16 to $20 19 4.3 13 2.9 

$21 to $30 14 3.1 20 4.5 

$31 to $40 19 4.3 16 3.6 

$41 to $60 36 8.1 38 8.5 

$61 to $100 70 15.7 68 15.2 

$101 to $200 84 18.8 68 15.2 

$201 to $300 60 13.5 53 11.9 

$301 to $500 29 6.5 28 6.3 

$501 or more 25 5.6 31 7.0 

I did not gamble in Deadwood during the time 

period. 
56 12.6 78 17.5 

Total 446 100.0 446 100.0 

Indian Tribal 

Casino 

Frequency 

0 visits per year 163 36.5 176 39.5 

1 visit per year 74 16.6 69 15.5 

2 visits per year 44 9.9 52 11.7 

3 visits per year 19 4.3 16 3.6 

4 visits per year 34 7.6 21 4.7 

5 visits per year 13 2.9 18 4.0 

6-7 visits per year 16 3.6 19 4.3 

8-9 visits per year 10 2.2 9 2.0 

10 visits per year 12 2.7 11 2.5 

11 or more visits per year 61 13.7 55 12.3 

Total 446 100.0 446 100.0 
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Table 7. Descriptive Results of Alternative and Online Gambling 

 
Pre-Ban Post Ban 

Items Statistics MIN MAX M SD MIN MAX M SD 

Alternative 

Gaming 

Charitable gaming 1 5 2.13 1.066 1 5 2.08 1.038 

Electronic gambling device 1 5 2.76 1.208 1 5 2.55 1.338 

Horse or Dog racing 1 5 1.39 .807 1 5 1.29 .696 

Live bingo 1 5 1.54 1.022 1 5 1.51 1.044 

Live sport betting 1 5 1.16 .563 1 5 1.16 .583 

Lottery ticket 1 5 3.55 1.302 1 5 3.32 1.371 

Poker at poker (card) rooms 1 5 1.37 .843 1 5 1.28 .760 

Pull Tabs 1 5 1.84 1.200 1 5 1.74 1.173 

Online 
Gambling 

Online Poker 1 8 1.29 1.038 1 8 1.31 1.125 

Online Casino 1 8 1.26 1.005 1 8 1.30 1.162 

Online Sport Betting 1 8 1.06 .470 1 5 1.02 .231 

Online Bingo 1 8 1.15 .790 1 8 1.16 .873 

Online Lottery 1 4 1.02 .236 1 4 1.02 .194 

Online Fantasy Sport 1 8 1.20 .936 1 8 1.21 .944 

Online Horse Racing Betting 1 8 1.06 .505 1 8 1.08 .606 

Detailed distributions of summated alternative/online gambling scores were presented in Appendix F 

 

 

Table 8. Gambling Behavior Change Scores 

Changes in Patronage 
Pre-Ban Post-Ban Change Scores 

M SD M SD MIN MAX M SD 

Deadwood Frequency 3.14 2.133 3.06 2.209 -8.00 8.00 -.0740 1.78417 

Deadwood Duration 3.69 2.054 3.42 2.196 -6.00 6.00 -.2758 3.15484 

Deadwood Spending 9.13 4.54 9.2 4.609 -12.00 12.00 -.1121 4.34118 

Indian Tribal Casinos 3.76 3.239 3.59 3.18 -9.00 9.00 -.1704 1.87536 

Online Gambling 8.0381 3.10937 8.1031 3.12124 -14.00 11.00 .0650 1.59853 

Alternative Gaming 15.7534 4.37841 14.9238 4.33315 -14.00 12.00 -.8296 2.39055 
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Table 9. T-test Results of Gambling Patronage Behaviors 

Patronage items 
Pre- vs. Post-

Ban 
Smokers (N=150) Former smokers (N=166) Nonsmokers (N=130) 

Deadwood Frequency 

Pre (Mean) 3.31 3.04 3.06 

Post (Mean) 2.27 (1.047↓) 3.20 3.80 (.738↑) 

Paired T-test t=6.793, df=149, p=.000* t=-1.664, df=165, p=.098 t=-4.991, df=129, p=.000* 

Deadwood Duration 

Pre 4.40 3.56 3.05 

Post 2.33 (2.073↓) 3.80 4.19 (1.146↑) 

Paired T-test t=7.644, df=149, p=.000* t=-1.063, df=165, p=.289 t=-5.794, df=129, p=.000* 

Deadwood Spending 

Pre 7.96 7.38 6.06 

Post 6.19 (1.767↓) 7.69 7.32 (1.262↑) 

Paired T-test t=4.548, df=149, p=.000* t=-1.013, df=165, p=.312 t=-3.839, df=129, p=.000* 

Indian Tribal Casinos 

Pre 4.83 3.19 3.25 

Post 4.10 (.733↓) 3.27 3.42 

Paired T-test t=3.404, df=149, p=.001* t=-.756, df=165, p=.451 t=-1.646, df=129, p=.102 

Online Gambling 

Pre 16.61 15.57 15.00 

Post 15.05 (1.56↓) 15.27 (.301↓) 14.34 (.054↓) 

Paired T-test t=6.244, df=149, p=.000* t=2.112, df=165, p=.036* t=3.990, df=129, p=.000* 

Alternative Gaming 

Pre 8.40 7.92 7.77 

Post 8.65 7.92 7.72 

Paired T-test t=-1.268, df=149, p=.207 t=.076, df=165, p=.090 t=.663, df=129, p=.509 

*P≤.05 

 

4.3. Reliability and Validity 

 The measurement model was tested by using Confirmatory Factor Analysis and 

the results (see Table 10) exhibit a good fit to the data (χ
2
= 539.491; df=264; ; χ

2
/df = 

2.044; GFI=0.911; CFI=0.970; NFI=0.944; RMSEA=0.048). All Composite Reliability 

(CR) values for the multi-item scales exceed the minimum standard for reliability of 0.7 

(Hair, Black, Babin, & Anderson, 2009) reconfirming reliability of the measures. 

Discriminant validity is the extent to which a construct is truly distinct from other 

constructs and it shows measurement item’s unidimensionality. Discriminant validity was 

assessed by comparing the shared variance (squared correlation) among three constructs 

against the average of the Average Variance Extracted (AVE) for the constructs. Greater 

value of AVEs than Maximum Shared Squared Variance (MSV) and Average Shared 

Squared Variance (ASV) are suggested to confirm discriminant validity of the 

measurement model (Fornell & Larcker, 1981). The results showed the AVEs for HPRS, 
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SHS, and IMP were greater than the MSVs and ASVs (see Table 11). Since each 

construct’s unidimensionality was confirmed in this result, summated item variables were 

calculated for each measurement and mean scores of them were 32.91 (HPRS, ranging 

from 11 to 55), 13.09 (Attitude importance, ranging from 5 to 25), and 32.81 (Attitude 

towards secondhand smoking, ranging from 9 to 45) respectively. The results from the 

path model approach are presented in the next section. 

 

Table 10. Results of Confirmatory Factor Analysis 

Constructs and Items 
Standardized 

coefficient 
t-value 

Psychological Reactance-HPRS (Summated M = 32.91, SD = 7.49838)     

Regulations trigger a sense of resistance in me. 0.82 17.206 

Advice and recommendations usually induce me to do just the opposite. 0.76 -  

When someone forces me to do something, I feel like doing the opposite. 0.71 14.642 

When something is prohibited, I usually think, “That’s exactly what I am going to do.” 0.67 13.824 

It makes me angry when another person is held up as a role model for me to follow. 0.63 12.883 

I consider advice from others to be an intrusion. 0.57 11.643 

I become frustrated when I am unable to make free and independent decisions. 0.57 11.646 

I become angry when my freedom of choice is restricted. 0.56 11.435 

I find contradicting others stimulating. 0.54 11.019 

It irritates me when someone points out things which are obvious to me. 0.53 10.824 

I resist the attempts of others to influence me. 0.45 9.115 

Sensitivity to Secondhand Smoke-SHS (Summated M = 32.81, SD = 10.19601)     

It upsets me to have to breathe the smoke from burning cigarettes. 0.99 15.201 

I think it is correct to object to smoking. 0.97 14.753 

Tobacco smoke hurts my ability to concentrate. 0.93 14.446 

Smoking should not be allowed in casinos. 0.91 14.735 

Smoking should not be permitted at work. 0.87 13.563 

I have the right to ask other people not to smoke in my presence. 0.87 - 

I don’t like to breathe the smoke from burning cigarettes. 0.86 14.837 

Consideration for others is good reason not to smoke. 0.83 15.529 

I get more work done in an environment where there is no smoking. 0.79 14.783 

Importance of Freedom to Smoke-IMP (Summated M = 13.09, SD = 7.03347)     

Importance of freedom to smoke in bars 0.87 44.307 

Importance of freedom to smoke in restaurants 0.86 30.473 

Importance of freedom to smoke 0.84 29.17 

Importance of freedom to smoke in casinos 0.77 47.356 

Importance of freedom to smoke in video lottery establishments 0.62 - 
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Table 11. Discriminant Validity Results 

Attitude measures CR AVE MSV ASV 

HPRS 0.880 0.405 0.214 0.175 

IMP 0.964 0.845 0.676 0.445 

SHS 0.951 0.686 0.676 0.405 
CR: Composite Reliability; AVE: Average Variance Extracted; 

MSA: Maximum Shared Squared Variance; ASV: Average Shared Squared Variance 

 

4.4. Testing the Gambling Reactance Model 

A path analysis was conducted by using AMOS 21. A Gambling Reactance Model 

including paths between individual profile and attitudes, and changes in Deadwood 

casino patronage, and between changes in Deadwood casino patronage and changes in 

substitute gambling was tested. The overall logic of the path model was based on the idea 

that the psychological reactance trait, attitude importance of smoking, and attitudes to 

secondhand smoking have statistically significant relationships with Deadwood patronage 

changes. In addition, substitute gaming behaviors have relationships with Deadwood 

gambling behaviors (see Figure 6). The Gambling Reactance Model fits the data well; fit 

statistics indicate that indices meet the generally acceptance cutoffs (χ
2
/df= 2.465; 

GFI=0.957; CFI=0.964; NFI=0.942; RMSEA=0.057). The significance of standardized 

regression weights between variables is presented in Table 12. Note standardized 

estimates (β) in path models correspond to effect-size estimates. Significant positive 

relationships were found (1) between SHS and all Deadwood patronage changes (βfrequency 

= .353; βduration = .337; βspending = .285), (2) between changes in the frequency to gamble at 

Deadwood casinos and Alternative gambling frequency changes (βalternative = .204), and (3) 

between changes in the amount of time for gambling in Deadwood and changes in the 
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frequency to gamble at Indian Tribal casinos (βIndian = .218). The results showed 

respondents with higher levels of concern about secondhand smoking were more likely to 

increase their frequency of gambling in Deadwood casinos than were respondents with 

lower levels of concern about secondhand smoking. Respondents who increase (reduce) 

the frequency to gamble at Deadwood casinos were likely to increase (reduce) the 

frequency to participate in alternative gambling which is not regulated by smoking bans. 

In addition, the results showed respondents who increase (reduce) the amount of time for 

gambling at Deadwood casinos were likely to increase (reduce) the frequency to gamble 

at Indian Tribal casinos where smoking is allowed. 

Significant negative relationships were found (1) between HPRS and changes in the 

frequency to gamble in Deadwood (βfrequency = -.086), (2) between HPRS and changes in 

the amount of money for gambling in Deadwood (βspending = -.122), (3) between IMP and 

changes in the frequency to gamble in Deadwood (βfrequency = -.134), (4) between IMP 

and changes in the amount of time for gambling in Deadwood (βduration = -.173), (5) 

between age and changes in the frequency to gamble in Deadwood (βfrequency = -.133), (6) 

(6) between age and changes in the amount of time for gambling in Deadwood (βduration = 

-.084), and (7) between age and changes in the amount of money for gambling in 

Deadwood (βspending = -.115).  

The results showed respondents with higher levels of trait reactance were more likely 

to reduce the amount of time spent for gambling at Deadwood casinos and reduce the 

amount of money spent for gambling at Deadwood casinos than respondents with lower 

level of trait reactance. Respondents with higher levels of attitude importance of freedom 

to smoke were more likely to reduce the frequency to gamble at Deadwood casinos and 
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the amount of time spent for gambling at Deadwood casinos than respondents with lower 

level of attitude importance of freedom to smoke. In addition, the results showed that 

older respondents were more likely to reduce their patronage to Deadwood casinos than 

younger respondents. Note there was no statistically significant correlation between age 

and any of attitude measures (HPRS, IMP, HPRS*IMP, and SHS) (See Appendix H). 

That is, age does not covary with any of the attitude variables. 

Interaction terms were included in the model to investigate the moderator effects of 

importance, distance, and availability. Unfortunately, none of interaction terms 

(IMP*HPRS, Distance*HPRS, and Availability*HPRS) included in the model was 

statistically significant. The hypothesized moderation effects have not been found from 

the path analysis. 

The results showed the effect sizes of the relationship between independent variables 

and dependent variables in the model were either moderate in size or relatively small 

according to the standardized coefficients in Table 12 (Cohen, 1988). Squared Multiple 

Correlations in the model showed ΔDWSPEND=0.174, ΔDWDURA=0.257, 

ΔDWFQ=0.273, ΔINDIAN=0.086, ΔONLINE=0.009, and ΔALTERNATIVE=0.045. A 

moderate amount of explained variance of the changes in Deadwood patronage was 

observed while a relatively low amount of variance in the changes in substitute gambling 

behaviors was explained by changes in Deadwood patronage. This showed that changes 

in the substitute gambling behavior do not seem to be directly driven by changes in 

Deadwood patronage. 
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Figure 6. Results of Gambling Reactance Model 
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Table 12. Results of Gambling Reactance Model 
Exogenous Variables Endogenous Variables Standardized Coefficients t-value p 

HPRS ΔDWFQ -0.086 -2.043 0.041 

HPRS ΔDWDURA -0.083 -1.943 0.052 

HPRS ΔDWSPEND -0.122 -2.713 0.007 

HPRS*IMP ΔDWFQ -0.075 -1.773 0.076 

HPRS*IMP ΔDWDURA 0.029 0.664 0.506 

HPRS*IMP ΔDWSPEND 0.047 1.042 0.297 

HPRS*Distance ΔDWFQ 0.288 1.466 0.143 

HPRS*Distance ΔDWDURA -0.147 -0.742 0.458 

HPRS*Distance ΔDWSPEND -0.081 -0.387 0.699 

HPRS*Availability ΔDWFQ 0.042 0.995 0.320 

HPRS*Availability ΔDWDURA 0.025 0.579 0.562 

HPRS*Availability ΔDWSPEND 0.029 0.64 0.522 

IMP ΔDWFQ -0.134 -2.053 0.040 

IMP ΔDWDURA -0.173 -2.618 0.009 

IMP ΔDWSPEND -0.1 -1.429 0.153 

SHS ΔDWFQ 0.353 5.48 0.000 

SHS ΔDWDURA 0.337 5.169 0.000 

SHS ΔDWSPEND 0.285 4.149 0.000 

Distance ΔDWFQ -0.206 -1.048 0.295 

Distance ΔDWDURA 0.19 0.959 0.337 

Distance ΔDWSPEND 0.137 0.655 0.513 

Availability ΔDWFQ 0.011 0.264 0.792 

Availability ΔDWDURA 0.071 1.653 0.098 

Availability ΔDWSPEND 0.026 0.578 0.563 

Age ΔDWFQ -0.133 -3.131 0.002 

Age ΔDWDURA -0.084 -1.96 0.050 

Age ΔDWSPEND -0.115 -2.536 0.011 

Income ΔDWFQ -0.064 -1.474 0.141 

Income ΔDWDURA 0.049 1.13 0.259 

Income ΔDWSPEND 0.045 0.982 0.326 

Education ΔDWFQ -0.033 -0.763 0.445 

Education ΔDWDURA -0.016 -0.37 0.712 

Education ΔDWSPEND 0.016 0.353 0.724 

ΔDWFQ ΔALTERNATIVE 0.204 3.357 0.000 

ΔDWFQ ΔONLINE -0.026 -0.427 0.670 

ΔDWFQ ΔINDIAN 0.049 0.823 0.410 

ΔDWDURA ΔALTERNATIVE 0.069 0.897 0.370 

ΔDWDURA ΔONLINE -0.112 -1.439 0.150 

ΔDWDURA ΔINDIAN 0.218 2.91 0.004 

ΔDWSPEND ΔALTERNATIVE -0.091 -1.355 0.175 

ΔDWSPEND ΔONLINE 0.07 1.027 0.305 

ΔDWSPEND ΔINDIAN 0.053 0.809 0.419 
 

Statistically significant (p≤.05) relationships are highlighted 

 

Squared Multiple Correlations (R)2: ΔDWSPEND=0.174; ΔDWDURA=0.257; ΔDWFQ=0.273; ΔINDIAN=0.086; ΔONLINE=0.009; ΔALTERNATIVE=0.045 

ΔDWFQ: Change score between Pre-ban and Post-ban frequency to visit Deadwood casinos; ΔDWSPEND: Change score between Pre-ban and Post-ban amount of money spent 

at Deadwood casinos; ΔDWDURA: Change score between Pre-ban and Post-ban amount of time spent at Deadwood casinos; ΔALTERNATIVE: Change score between Pre-ban 

and Post-ban frequency to participate in alternative gambling; ΔINDIAN: Change score between Pre-ban and Post-ban frequency to visit Indian Tribal casinos; ΔONLINE: 

Change score between Pre-ban and Post-ban frequency to participate in online gambling 
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4.5. Summary of Tested Hypotheses  

The five sets of hypotheses and their sub-hypotheses were tested using the results of 

the path analysis. The results are summarized in this section. For all hypotheses, a 

significance level of .05 was used.  

Hypothesis 1.  

The first hypothesis was that there are statistically significant negative relationships 

between Psychological Reactance Trait and Deadwood casino patronage changes. It 

contains three sub-hypotheses listed below and tested in this study. 

 

H1.1. Respondents with higher levels of trait reactance are more likely to reduce their 

frequency of gambling in Deadwood casinos with smoking bans than are respondents 

with lower level of trait reactance. 

The negative relationship between HPRS and ΔDWFQ (standardized coefficient=-0.086) 

(Table 12) was significant at p≤0.05. Thus, hypothesis 1.1 was supported. 

 

H1.2. Respondents with higher levels of trait reactance are more likely to reduce the time 

they spent at casinos in Deadwood with smoking bans than are respondents with lower 

level of trait reactance. 

The negative relationship between HPRS and ΔDWDURA (standardized coefficient=-

0.083) (Table 12) was not significant at p≤0.05. Thus, hypothesis 1.2 was not supported. 
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H1.3. Respondents with higher levels of trait reactance are more likely to reduce the 

amount of money for gambling spent at Deadwood casinos with smoking bans than are 

respondents with lower level of trait reactance. 

The negative relationship between HPRS and ΔDWSPEND (standardized coefficient=-

0.122) (Table 12) was significant at p≤0.05. Thus, hypothesis 1.3 was supported. 

 

Hypothesis 2. 

The second hypothesis was that attitude importance of freedom to smoke moderates the 

relationship between Psychological Reactance Trait and Deadwood casino patronage 

changes. It contains three sub-hypotheses listed below and tested in this study. 

 

H2.1. IMP moderates the strength of relationship between HPRS and change in the 

frequency of gambling in Deadwood casinos. 

The negative relationship between IMP and ΔDWFQ (standardized coefficient=-0.134) 

(Table 12) was significant at p≤0.05. However, the relationship between IMP*HPRS and 

ΔDWFQ (standardized coefficient=-0.075) (Table 12) was not significant at p≤0.05. The 

data indicate that IMP has a direct effect on ΔDWFQ rather than the hypothesized 

moderating effect. Thus, hypothesis 2.1 was not supported. 
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H2.2. IMP moderates the strength of relationship between HPRS and change in the time 

for spending at casinos in Deadwood casinos. 

The negative relationship between IMP and ΔDWDURA (standardized coefficient=-

0.173) (Table 12) was significant at p≤0.05. However, the relationship between 

IMP*HPRS and ΔDWDURA (standardized coefficient=0.029) (Table 12) was not 

significant at p≤0.05. The data indicate that IMP has a direct effect on ΔDWDURA 

rather than the hypothesized moderating effect. Thus, hypothesis 2.2 was not supported. 

 

H2.3. IMP moderates the strength of relationship between HPRS and change in the 

amount of money for gambling at Deadwood casinos. 

The negative relationship between IMP and ΔDWSPEND (standardized coefficient=-

0.100) (Table 12) was not significant at p≤0.05. The relationship between IMP*HPRS 

and ΔDWDURA (standardized coefficient=0.047) (Table 12) was not significant at 

p≤0.05. Thus, hypothesis 2.3 was not supported. 

 

Hypothesis 3. 

The third hypothesis was that there are significant relationships between attitude to 

secondhand smoking and Deadwood casino patronage changes. It contains three sub-

hypotheses listed below and tested in this study. 
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H3.1. Respondents with higher levels of concern about secondhand smoking are more 

likely to increase their frequency of gambling in Deadwood casinos than are respondents 

with lower levels of concern about secondhand smoking. 

The positive relationship between SHS and ΔDWFQ (standardized coefficient=0.353) 

(Table 12) was significant at p≤0.05. Thus, hypothesis 3.1 was supported. 

 

H3.2. Respondents with higher levels of concern about secondhand smoking are more 

likely to increase the time spent at Deadwood casinos with smoking bans than 

respondents with lower levels of concern about secondhand smoking. 

The positive relationship between SHS and ΔDWDURA (standardized 

coefficient=0.337) (Table 12) was significant at p≤0.05. Thus, hypothesis 3.2 was 

supported. 

 

H3.3. Respondents with higher levels of concern about secondhand smoking are more 

likely to increase the amount of money for gambling spent at Deadwood casinos with 

smoking bans than respondents with lower levels of concern about secondhand smoking. 

The positive relationship between SHS and ΔDWSPEND (standardized 

coefficient=0.285) (Table 12) was significant at p≤0.05. Thus, hypothesis 3.3 was 

supported. 
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Hypothesis 4. 

The fourth hypothesis was that Availability to gaming options/distance to Deadwood 

moderates the relationship between Psychological Reactance Trait (HPRS) and changes 

in Deadwood casino patronage. It contains six sub-hypotheses listed below and tested in 

this study. 

 

H4.1. Availability to gaming options moderates the relationship between HPRS and the 

frequency of gambling in Deadwood casinos with smoking bans. 

The relationship between Availability*HPRS and ΔDWFQ (standardized 

coefficient=0.042) (Table 12) was not significant at p≤0.05. Thus, hypothesis 4.1 was not 

supported. 

 

H4.2. Availability to gaming options moderates the relationship between HPRS and the 

time spent at Deadwood casinos with smoking bans. 

The relationship between Availability*HPRS and ΔDWDURA (standardized 

coefficient=0.025) (Table 12) was not significant at p≤0.05. Thus, hypothesis 4.2 was not 

supported. 

 

H4.3. Availability to gaming options moderates the relationship between HPRS and the 

amount of money for gambling spent at Deadwood casinos with smoking bans. 
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The relationship between Availability*HPRS and ΔDWSPEND (standardized 

coefficient=0.029) (Table 12) was not significant at p≤0.05. Thus, hypothesis 4.3 was not 

supported. 

 

H4.4. Distance to Deadwood moderates the relationship between HPRS and the 

frequency of gambling in Deadwood casinos with smoking bans. 

The relationship between Distance*HPRS and ΔDWFQ (standardized coefficient=0.288) 

(Table 12) was not significant at p≤0.05. Thus, hypothesis 4.4 was not supported. 

 

H4.5. Distance to Deadwood moderates the relationship between HPRS and the time 

spent at Deadwood casinos with smoking bans. 

The relationship between Distance*HPRS and ΔDWDURA (standardized coefficient=-

0.147) (Table 12) was not significant at p≤0.05. Thus, hypothesis 4.5 was not supported. 

 

H4.6. Distance to Deadwood moderates the relationship between HPRS and the amount 

of money for gambling spent at Deadwood casinos with smoking bans. 

The relationship between Distance*HPRS and ΔDWSPEND (standardized coefficient=-

0.081) (Table 12) was not significant at p≤0.05. Thus, hypothesis 4.6 was not supported. 
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Hypothesis 5. 

The fifth hypothesis was that there are negative relationships between Deadwood casino 

patronage change and substitute gambling behavior changes. 

H5.1. There is negative relationship between change in the frequency of gambling in 

Deadwood casinos with smoking bans and change in the frequency of gambling in Indian 

Tribal casinos. 

The relationship between ΔDWFQ and ΔINDIAN (standardized coefficient=0.049) 

(Table 12) was not significant at p≤0.05. Thus, hypothesis 5.1 was not supported. 

 

H5.2. There is negative relationship between change in the time spent at Deadwood 

casinos with smoking bans and change in the frequency of gambling in Indian Tribal 

casinos. 

The positive relationship between ΔDWDURA and ΔINDIAN (standardized 

coefficient=0.218) (Table 12) was significant at p≤0.05. Since a negative relationship was 

hypothesized, hypothesis 5.2 was not supported. 

 

H5.3. There is negative relationship between change in the amount of money for 

gambling spent at Deadwood casinos with smoking bans and change in the frequency of 

gambling in Indian Tribal casinos. 
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The relationship between ΔDWSPEND and ΔINDIAN (standardized coefficient=0.053) 

(Table 12) was not significant at p≤0.05. Thus, hypothesis 5.3 was not supported. 

 

H5.4. There is negative relationship between change in the frequency of gambling in 

Deadwood casinos with smoking bans and change in the frequency of playing alternative 

gaming. 

The positive relationship between ΔDWFQ and ΔALTERNATIVE (standardized 

coefficient=0.204) (Table 12) was significant at p≤0.05. Since the negative relationships 

were hypothesized, hypothesis 5.4 was not supported. 

 

H5.5. There is negative relationship between change in the time spent at Deadwood 

casinos with smoking bans and change in the frequency of playing alternative gaming. 

The relationship between ΔDWDURA and ΔALTERNATIVE (standardized 

coefficient=0.069) (Table 12) was not significant at p≤0.05. Thus, hypothesis 5.5 was not 

supported. 

 

H5.6. There is negative relationship between change in the amount of money for 

gambling spent at Deadwood casinos with smoking bans and change in the frequency of 

playing alternative gaming. 



91 

The relationship between ΔDWSPEND and ΔALTERNATIVE (standardized 

coefficient=-0.091) (Table 12) was not significant at p≤0.05. Thus, hypothesis 5.6 was 

not supported. 

 

H5.7. There is negative relationship between change in the frequency of gambling in 

Deadwood casinos with smoking bans and change in the frequency of playing online 

gambling. 

The relationship between ΔDWFQ and ΔONLINE (standardized coefficient=-0.026) 

(Table 12) was not significant at p≤0.05. Thus, hypothesis 5.7 was not supported. 

 

H5.8. There is negative relationship between change in the time spent at Deadwood 

casinos with smoking bans and change in the frequency of playing online gaming. 

The relationship between ΔDWDURA and ΔONLINE (standardized coefficient=-0.112) 

(Table 12) was not significant at p≤0.05. Thus, hypothesis 5.8 was not supported. 

 

H5.9. There is negative relationship between change in the amount of money for 

gambling spent at Deadwood casinos with smoking bans and change in the frequency of 

playing online gaming. 
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The relationship between ΔDWSPEND and ΔONLINE (standardized coefficient=0.070) 

(Table 12) was not significant at p≤0.05. Thus, hypothesis 5.9 was not supported. 

 

Hypothesis 6 

The fifth hypothesis was that there are relationships between demographic profiles and 

changes in Deadwood casino patronage. 

H6.1. There is a relationship between age and change in the frequency of gambling in 

Deadwood casinos with smoking bans. 

The negative relationship between age and ΔDWFQ (standardized coefficient=-0.133) 

(Table 12) was significant at p≤0.05. Thus, hypothesis 6.1 was supported. 

 

H6.2. There is a relationship between age and change in the time spent at Deadwood 

casinos with smoking bans. 

The negative relationship between age and ΔDWDURA (standardized coefficient=-

0.084) (Table 12) was significant at p≤0.05. Thus, hypothesis 6.2 was supported. 

 

H6.3. There is a relationship between age and change in the amount of money for 

gambling spent at Deadwood casinos with smoking bans. 
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The negative relationship between age and ΔDWSPEND (standardized coefficient=-

0.115) (Table 12) was significant at p≤0.05. Thus, hypothesis 6.3 was supported. 

 

H6.4. There is a relationship between income and change in the frequency of gambling in 

Deadwood casinos with smoking bans. 

The relationship between income and ΔDWFQ (standardized coefficient=-0.064) (Table 

12) was not significant at p≤0.05. Thus, hypothesis 6.4 was not supported. 

 

H6.5. There is a relationship between income and change in the time spent at Deadwood 

casinos with smoking bans. 

The relationship between income and ΔDWDURA (standardized coefficient=0.049) 

(Table 12) was not significant at p≤0.05. Thus, hypothesis 6.5 was not supported. 

 

H6.6. There is a relationship between income and change in the amount of money for 

gambling spent at Deadwood casinos with smoking bans. 

The relationship between income and ΔDWSPEND (standardized coefficient=0.045) 

(Table 12) was not significant at p≤0.05. Thus, hypothesis 6.6 was not supported. 

 



94 

H6.7. There is a relationship between education level and change in the frequency of 

gambling in Deadwood casinos with smoking bans. 

The relationship between education level and ΔDWFQ (standardized coefficient=-0.033) 

(Table 12) was not significant at p≤0.05. Thus, hypothesis 6.7 was not supported. 

 

H6.8. There is a relationship between education level and change in the time spent at 

Deadwood casinos with smoking bans. 

The relationship between education level and ΔDWDURA (standardized coefficient=-

0.016) (Table 12) was not significant at p≤0.05. Thus, hypothesis 6.8 was not supported. 

 

H6.9. There is a relationship between education level and change in the amount of money 

for gambling spent at Deadwood casinos with smoking bans. 

The relationship between education level and ΔDWSPEND (standardized 

coefficient=0.016) (Table 12) was not significant at p≤0.05. Thus, hypothesis 6.9 was not 

supported. 
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Supplemental Analyses 

Restaurant patronage 

Overall multivariate significance test indicateed that the multivariate effect of HPRS 

(Psychological Reactance Trait) (Wilks’ lambda = .978, F(1, 426) = 4.712, p = .009) and 

SHS (Sensitivity to Secondhand Smoking) (Wilks’ lambda = .963, F(1, 426) = 8.095, p 

= .000) were statistically significant (see Table I4 in Appendix I). The univariate analysis 

tests found statistically significant negative effect of HPRS on restaurant frequency and 

duration (t = -2.825, p = .005 and t = -2.600, p = .01, respectively). In addition, the 

positive effect of SHS on restaurant frequency and duration (t = 3.666, p = .000 and t = 

3.455, p = .001, respectively) was also statistically significant. Other effects were not 

statistically significant for either restaurant frequency or duration. 

 

Bar patronage 

Overall multivariate significance test indicated that the multivariate effect of IMP 

(Attitude Importance) (Wilks’ lambda = .973, F(1, 339) = 4.640, p = .01) and SHS 

(Sensitivity to Secondhand Smoking) (Wilks’ lambda = .911, F(1, 339) = 16.630, p 

= .000) were statistically significant (see Table I9 in Appendix I). The univariate analysis 

tests found statistically significant negative effect of IMP on bar duration (t = -2.934, p 

= .004). However, there was no statistical significance of the effect of IMP on bar 

frequency (t = -0.851, p = .396). In addition, the positive effect of SHS on bar frequency 

and duration (t = 3.793, p = .004 and t = 5.705, p = .000, respectively) was also 
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statistically significant. Other effects were not statistically significant for either bar 

frequency or duration. 

 

Video lottery terminal gaming 

Overall multivariate significance test indicated that the multivariate effect of IMP 

(Attitude Importance) (Wilks’ lambda = .938, F(1, 138) = 4.544, p = .012) was 

statistically significant (see Table I14 in Appendix I). The univariate analysis tests found 

statistically significant negative effect of IMP on VLTs duration (t = -2.998, p = .003). 

However, there was no statistical significance of the effect of IMP on VLTs frequency (t 

= -1.485, p = .14). Note that although multivariate significance test did not indicate the 

statistical significance, the univariate analysis tests find statistically significant negative 

effect of SHS on VLTs frequency (t = 2.158, p = .033). Other effects were not 

statistically significant for either VLTs frequency or duration. 
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CHAPTER 5 

SUMMARY AND CONCLUSIONS 

5.1. Introduction 

 This chapter summarizes and discusses the findings of this dissertation, and 

reviews the implications that stem from the findings. First, this chapter provides a 

summary of the study. A discussion of the specific results of the hypotheses testing from 

Chapter 4 will be followed. General implications will be discussed according to the study 

results. Limitations of the study are stated and this chapter concludes with suggestions for 

future research. 

 

5.2. Summary of the Study 

The objective of this dissertation was to obtain a better understanding of the 

dynamics in casino patronage after the smoke-free policies came into effect. This 

dissertation sought to better understand the dynamic relationships between the various 

factors (e.g., psychological reactance trait, attitude importance of smoking, attitude to 

secondhand smoking) and changes in gambling patronage elucidated by Psychological 

Reactance Theory. Specifically, individual differences in psychological reactance trait 

was measured to see if people with a higher tendency to become reactant (i.e., trait 

reactance) experience greater situational (i.e., state) reactance resulting in behavioral 

changes than those people who are lower in trait reactance. Further, this dissertation 

investigated the role of attitude importance, concern about secondhand smoking, and 
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distance to Deadwood casinos and availability of gambling options to understand 

dynamic patronage changes after the smoke-free policies coming into effect. The 

moderator effect of attitude importance on the strength of relationship between HPRS and 

Deadwood casino patronage changes was also tested. 

The Deadwood Chamber of Commerce and Visitors Bureau was the sponsor of 

the behavioral survey. The web-based survey was distributed to all respondents as an 

embedded link in an invitation email. The email invitation to this survey was distributed 

to a total of 18,500 tourists who requested information about Deadwood, South Dakota. 

Out of the 572 collected questionnaires, 41 of them were incomplete, and they were 

eliminated from the data analysis. In addition, 85 respondents indicated they have never 

gambled Deadwood casinos were eliminated from the analyses, since this dissertation 

focuses on Deadwood gamblers’ patronage change. The total of 446 responses was kept 

for the further analyses. 

A total of six sets of hypotheses and sub-hypotheses were empirically tested in 

this dissertation. Path analysis was employed to test hypotheses. In addition, 

supplemental models were tested in the area of restaurants, bars, and VLTs to see if there 

are any differences across the hospitality industry and the detailed results are reported in 

Appendix I. The next section discusses the findings from hypotheses testing. 
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5.3. Discussion of Findings 

This section discusses the specific hypothesis tests and their meaning in 

theoretical and practical aspects. It is followed by a review of the general implications 

from this research. 

Hypothesis 1. There are significant negative relationships between Psychological 

Reactance Trait and changes in Deadwood casino patronage. 

Two of the three paths testing this hypothesis were statistically significant and the third 

just missed the traditional p ≤ .05 significance level. The results showed people with a 

higher tendency to become reactant (i.e., trait reactance) were more likely to change their 

behavior in the face of the ban on smoking in Deadwood casinos. This is an example of 

higher trait reactance experiencing greater situational (i.e., state) reactance resulting in 

behavioral changes. This result confirms Psychological Reactance Theory and the role of 

the Psychological Reactance Trait (Dillard & Shen, 2005; Hong & Faedda, 1996; Hong 

& Page, 1989; Rains & Turner, 2007). This study shows how gamblers react when their 

freedom to smoke is restricted. Thus, when gamblers’ freedom to smoke is threatened, 

the arousal of reactance to the threat creates a motivation to find ways to smoke and 

gamble. Since an empirical approach on the relationship between trait reactance and 

behavioral reactance has not been widely explored in PRT research, this dissertation 

provides substantial theoretical contributions to the areas of Psychological Reactance. 

Replication of the Gambling Reactance Model is recommended in various geographical 

areas and diverse populations to generalize the results. Testing PRT with different 

regulations or constraints in varied hospitality and tourism business establishments is also 

recommended for research. 
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 People with higher reactance decreased the frequency of gambling in Deadwood 

and the amount of money spent in Deadwood casinos. Casino managements should 

understand that smoking bans changed their market. Traditional ways of marketing or 

providing services (e.g., increasing betting limit, providing free gambling dollars) may 

not be effective in developing new markets or persuading gamblers to come back to 

casinos. Casino managements may try to accommodate gamblers to increase visitation 

levels (e.g., designing an indoor smoking room) while both developing promotional 

messages stressing specific benefits from smoking bans and taking into account the 

sensitivity of various individual attitudes. Further scholarly investigation into different 

behavioral decision changes, as well as gambling behaviors under different constraints, is 

encouraged. 

 

Hypothesis 2. Attitude importance of freedom to smoke (IMP) moderates the relationship 

between Psychological Reactance Trait (HPRS) and changes in Deadwood casino 

patronage. 

The standardized coefficients for the relationships between the interaction term of 

HPRS*IMP and Deadwood casino patronage changes were not statistically significant at 

a five percent level. Thus, hypothesis 2 was not supported in this study. Brehm (1966) 

argued that people do not always act rebelliously when their behavioral freedom is 

threatened because the magnitude of reactance depends on the importance of the freedom 

that is threatened. That is, threats to freedoms of lower importance do not arouse much 

reactance, and people generally conform to the position being advocated. Conversely, 

threats to highly-valued freedoms elicit relatively higher levels of trait reactance and are 
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more likely to cause an individual to rebel against the threat. Thus, it was assumed that 

the strength of relationship between Psychological Reactance Trait and casino patronage 

changes is moderated by attitude importance of freedom to smoke. However, this study 

did not find any moderator role of attitude importance of freedom to smoke. This 

suggests that the attitude importance of the freedom to smoke can be considered as a 

separate construct which partially explains the changes in casino patronage. Attitude 

importance of the freedom to smoke had statistically significant negative relationships 

with Deadwood casino patronage changes. This means that people who place a higher 

importance on behavioral freedom experience greater behavioral changes than those 

people who rate lower on the importance of freedom. The study results will help casino 

managements to develop specific strategies to recover or preempt the potential/actual 

reduction in casino revenues by developing messages that stress the individual 

importance on freedom. For example, casinos can develop messages illuminating how 

gamblers have an increased right or freedom to gamble at smoke-free environment while 

incurring only a marginal cost on the freedom to smoke.  

 

Hypothesis 3. There are significant relationships between attitude to secondhand 

smoking and changes in Deadwood casino patronage. 

This hypothesis was supported by the path analysis. All three standardized coefficients 

for the relationships between attitude to secondhand smoking and changes in Deadwood 

casino patronage were statistically significant at the five percent level. This result 

provides an important theoretical contribution to PRT by incorporating an additional 

attitude measures in the behavioral model for helping researchers to better understand the 
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dynamic decision mechanism under certain constraints. It seems that casino 

managements should be able to target gamblers who have higher levels of concern about 

secondhand smoking with promotional messages that stress the improved air quality on 

the casino floor. Thus, they visit the smoke-free casinos more frequently and spend more 

time for gambling, which will eventually increase gamblers’ spending. The market that 

was reluctant to gamble at casinos due to the secondhand smoking can also be 

approached in a similar manner. In addition, the box and whisker plot results showed not 

only non-smokers have concern about secondhand smoking. That is, the results showed 

HPRS, IMP, and SHS convey information beyond smoking status. Thus, a smoker with 

low tolerance for second hand smoke might find smoke-free Deadwood more attractive 

than in the past. 

 

Hypothesis 4. Availability to gaming options/distance to Deadwood moderates the 

relationship between Psychological Reactance Trait (HPRS) and changes in Deadwood 

casino patronage. 

This hypothesis was not supported by the path analysis. This study hypothesized that 

accessibility to alternative gambling venues and distance to Deadwood casinos moderates 

on the relationship between reactance trait and changes in Deadwood casino patronage, 

but the standardized coefficients for the relationships between the interaction terms and 

changes in Deadwood casino patronage were not statistically significant at the five 

percent level on any of the six paths. In addition, all of the standardized coefficients for 

the relationships between distance to Deadwood casinos and availability to gaming 
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options, and changes in Deadwood casino patronage were not statistically significant at a 

five percent level. 

 

Hypothesis 5. There are negative relationships between changes in Deadwood casino 

patronage and changes in substitute gambling behavior. 

Although this hypothesis was not supported by the path analysis, the results provide 

meaningful practical implications. Specifically, although negative relationships were 

hypothesized, the positive relationship between changes in frequency of gambling at 

Deadwood casinos and alternative forms of gambling was significant at p≤0.05. In 

addition, the positive relationship between changes in the amount of time spent at 

Deadwood casinos and the frequency to gamble at Indian Tribal casinos was significant. 

With the study results, casino managements may have a better understanding of 

complimentary gambling behavior under a certain ordinance. In this study, changes in 

substitute gaming activities when smoke-free policies come into effect were partially 

explained by changes in Deadwood patronage. Thus, participation in various gaming 

opportunities and patronage of Indian Tribal casinos may not be substitute behaviors to 

casino gambling but may fall under a similar behavioral decision process. The results 

were unexpected, since Indian Tribal casinos and alternative gambling forms were not 

regulated or substantially affected by the statewide smoking ban. Note Indian Tribal 

casinos in South Dakota allowed smoking on the gambling floors regardless of the state 

wide smoking ban as of July 2012. This means that it is a complimentary relationship 

than a substitution. Thus, the study’s findings also provide a guideline for Indian Tribal 
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casinos looking to capture the displaced market share by emphasizing the smoke-friendly 

gambling floors. 

 

Hypothesis 6. There are relationships between demographic profiles and changes in 

Deadwood casino patronage. 

This hypothesis was partially supported by the path analysis. Only three standardized 

coefficients for the negative relationships between age and changes in Deadwood casino 

patronage were statistically significant at the five percent level. This result provides an 

important practical implication. It seems that casino managements should be able to 

target older gamblers with promotional messages that stress the healthier air condition for 

older gamblers on the casino floor. Thus, they visit the smoke-free casinos more 

frequently and spend more time for gambling, which will eventually increase gamblers’ 

spending. Special accommodation (e.g., accessible chairs) or free chips for older 

gamblers can also be considered to attract the market. 

 

Supplemental Analysis 

From the supplemental analyses for different hospitality sectors, significant 

positive relationships were found (1) between SHS and changes in the frequency and in 

the amount of time at restaurants in South Dakota, (2) between SHS and changes in the 

frequency and in the amount of time at bars in South Dakota, and (3) between SHS and 

changes in the frequency to participate in VLTs. The results showed respondents with 

higher levels of concern about secondhand smoking are more likely to increase their 
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frequency to dine out and the amount of time spent at restaurants than respondents with 

lower levels of concern about secondhand smoking. Respondents with higher levels of 

concern about secondhand smoking are more likely to increase their frequency to visit 

bars and the amount of time spent at bars than respondents with lower levels of concern 

about secondhand smoking. In addition, the results showed respondents with higher 

levels of concern about secondhand smoking are more likely to increase their frequency 

to participate in VLTs and the amount of time spent for participating in VLTs than 

respondents with lower levels of concern about secondhand smoking. Note that, although 

video lottery participation might be considered as an alternative to gambling in a 

Deadwood casino, since South Dakota requires that a licensed video lottery establishment 

must be a bar or lounge where currently smoking is prohibited it would not actually offer 

patrons a chance to smoke while gambling. 

Significant negative relationships were found (1) between HPRS and changes in 

the frequency to visit and in the amount of time at restaurants in South Dakota, (2) 

between IMP and changes in the frequency and in the amount of time for drinking at bars 

in South Dakota, and (3) between IMP and changes in the frequency and the amount of 

time to participate in VLTs. The results showed respondents with higher level of trait 

reactance are more likely to reduce the frequency to visit and the amount of time spent at 

restaurants in South Dakota than respondents with lower level of trait reactance. 

Respondents with higher attitude importance of freedom to smoke are more likely to 

reduce the frequency to visit and the amount of time spent at bars in South Dakota than 

respondents with lower attitude importance of freedom to smoke. In addition, the results 

showed respondents with higher attitude importance of freedom to smoke are more likely 
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to reduce the frequency to participate in and the amount of time spent for participating in 

VLTs in South Dakota than respondents with lower attitude importance of freedom to 

smoke. 

The results of the supplemental analysis showed HPRS and IMP were negatively 

related to patronage changes, while SHS was positively related to patronage changes. 

Although the direction of path coefficients seem similar with Gambling Reactance Model, 

portion of increased/reduced patronage and statistically significant factors on the changes 

vary across the different hospitality sectors. Although one must be cautious about making 

conclusions without a detailed investigation. The study results suggest that there is a 

differential effect of smoking bans across different sectors in the hospitality industry. 

Restaurant, bar, and VLT establishment managements may try to accommodate their 

customers to increase visitation levels while both developing promotional messages 

stressing specific benefits from smoking bans and taking into account the sensitivity to 

secondhand smoking. The study results help managements to develop specific strategies 

to recover or preempt the potential/actual reduction in revenues by developing messages 

that stress the individual importance on freedom. For example, bar and VLT 

establishment managements can develop messages illuminating how guests have an 

increased right or freedom to enjoy smoke-free environment while incurring only a 

marginal cost on the freedom to smoke. It seems that managements should be able to 

target customers who have higher levels of concern about secondhand smoking with 

promotional messages that stress the improved indoor air quality. Thus, they visit the 

smoke-free restaurant, bar, and VLT establishments more frequently and spend more 

time, which will eventually increase spending. 
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5.4. General Implications from the Study 

This dissertation aims to enhance insight into the individual level impact of 

smoke-free policy by focusing on the behavioral changes with respect to gamblers’ 

decisions to visit casinos when smoking bans are implemented. This dissertation 

proposed and tested a gambling-specific behavior model constructed under Psychological 

Reactance Theory to examine the antecedents of individual changes in gambling 

patronage. This dissertation makes theoretical contributions to the areas of casino 

gambling research. First, this study used the PRT for proposing and testing a gambling 

specific behavior model to examine the relationship between the trait reactance and 

behavioral changes. Since it has been suggested to develop a nomological network for the 

theory development and extension (Cronbach & Meehl, 1955), this study contributes to 

the PRT by developing the gambling specific nomological network among trait reactance, 

other attitude measurements, and changes in gambling. Specifically, the moderator role of 

attitude importance in the model was explored. Although Brehm (1966) stated that the 

magnitude of reactance depends on the importance of the free behavior that is under 

threat, little attention has been paid to developing a behavioral model to test the specific 

implication of the individual importance of restricted behavior. The results demonstrated 

that reactance trait and attitude importance explain the patronage changes, but moderator 

role of attitude importance was not found. It, thus, might be suggested to develop a 

psychological reactance measurement incorporating attitude importance of freedom. 

Rains and Turner (2007) suggested further investigations to fully understand 

psychological reactance. The PRT will be continuously evolved by examining the 

dynamic relationship between actual behavioral modification and reactance trait. Further, 
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the application of the theory may call for future research under various regulations. 

Various regulations are applied on casino gambling for protecting the public by making 

sure that games are honestly run and by minimizing chances to generate criminal 

activities or for mitigating problematic gambling behaviors. Since the regulatory changes 

have not been studied extensively, research on the modification of gaming regulations 

(e.g., allowing more casinos, increasing/decreasing betting limits, extending operation 

hours) has been encouraged (Repetti, 2011). The results will provide fruitful implication 

for casino managements by understanding how casino operations to be prepared for the 

potential effect when the policy changes occur. Since the literature has highlighted the 

need for more research into the effects of policies on individual behavior in tourism and 

hospitality venues (Hearns, 2005), this study contributes to the literature by contributing 

knowledge about gambling behavior under certain ordinances. This study hopes to bring 

more attention to this issue among hospitality and tourism scholars. Specifically, it is 

recommended to apply PRT in various hospitality restriction issues, such as, limits on the 

maximum size of sugary drinks served in restaurants, limits on portion sizes, 

requirements to post calorie counts, limit hours of operation, or ban outdoor music at a 

restaurant. 

In addition, this dissertation found some meaningful insight into the effect of 

demographic profiles in the changes in gambling behaviors. Demographic variables—

such as age, income, and education—were included as control variables in the Gambling 

Reactance Model. Although income and education did not have a statistically significant 

relationship with changes in Deadwood casino patronage, age showed a significant 

negative relationship with change in the frequency to gamble at Deadwood casinos 
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(standardized coefficient = -.133, p≤0.05), change in the amount of time spent at 

Deadwood casinos (standardized coefficient = -.084, p≤0.05), and change in the amount 

of money spent at Deadwood casinos (standardized coefficient = -.115, p≤0.05) (see 

Table 12). It seems that older gamblers are more likely to reduce their patronage to 

Deadwood casinos after the implementation of smoking ban. Accordingly, the 

managements of smoke-free casinos may consider developing specific marketing 

strategies for enticing older gamblers to come back to casinos. Health related benefits 

regarding the smoking ban might be stressed in the promotional messages for the elders. 

This dissertation also provides general managerial implications. The results shed 

light on how casino industry managements should effectively reach casino gamblers with 

different strategies based on individual differences under the smoke-free ordinances. 

First, different marketing approaches, depending on individual attitudes, are 

recommended for consideration. Although until now the debate has treated smokers and 

nonsmokers as two monolithic blocks, this dissertation provides a more nuanced 

approach since SHS, IMP, HPRS scores do not perfectly correlate with smoking status 

(see Figure 3, 4, and 5). The study results help casino managements to develop a number 

of specific strategies to recover or preempt the potential/actual reduction in casino 

revenues by better understanding gamblers’ behavior after the smoke-free policies come 

into effect. In fact, state tourism offices and local convention visitors’ bureaus are not yet 

certain how to direct their marketing efforts to gamblers. This study sheds light on this 

practical need. In addition, when total restrictions on smoking are introduced, strong 

arguments that contribute to the legitimization of such restrictions can be developed and 
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presented. The arguments may be for the protection of gamblers themselves from 

secondhand smoking and the protection of dealers’ right to breathe clean air. 

Although it can be hard to reduce individuals’ reactance level towards the 

smoking ban in a short time period, various efforts, which consider individuals’ personal 

characteristics and attitudes, can offset the possible negative changes in gambling 

behavior. The study results help discern how to develop persuasive messages and 

promotions to attract gamblers with different attitudes to smoke-free policies. 

Specifically, promotional strategies and messages that take into account behavioral 

change mechanisms may lead patrons to visit smoke-free casinos more frequently and to 

stay longer. However, note that since people with higher level of trait reactance may 

likely react to any suggestive promotional messages, thoughtful development of 

messages by balancing various attitudes and reactance level is suggested. 

 

5.5. Limitations and Recommendation for Future Research 

Although this dissertation provides important theoretical contributions and 

valuable insights on marketing implications, the limitations of the study should be noted. 

First, these data are based on the retrospective measures regarding patronage at two 

different time periods. Therefore, a certain degree of individual memory issue or 

under/over estimation might affect the study results (Jürges, 2007). Analyzing actual 

gambling data recorded in slot machines or casino operations is also recommended if the 

data are available. Note the gaming activity at the individual player level and 

demographic profile of the players can also be obtained from player tracking program 
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(e.g., player club card). The longitudinal approaches of actual patronage behaviors may 

also be considered for future studies. When implementation of smoking ban is debated in 

an area, the longitudinal study can be possible. It might also be worthwhile to use 

experimental design approaches to see if Psychological Reactance Trait may explain 

individual behavioral intension or incremental changes in decision process under various 

situations. Second, this study collected data only from Deadwood gamblers. In addition, 

the non-random sample drawn for this study precludes the generalization of the results to 

the broader spectrum of population. The results from investigation on different 

ordinances or different geographical locations might be different from this study’s results. 

More research with different approaches on various ordinances is recommended to better 

understand the individual reactance process in light of diverse constraints. Third, the 

respondents in this study primarily represent social/non-pathological gamblers. Social 

gambling has been considered to be an activity primarily for entertainment, for a limited 

time, and with predetermined acceptable losses (National Opinion Research Center, 

1999). Since both high rollers and pathological gamblers spend more money, visit casinos 

more often, spend more time at casinos (Perfetto & Woodside, 2009) and were probably 

unlikely to be part of the sample frame of this study, it is recommended to interview them 

to examine how smoking bans affected their gambling behavior. 

Fourth, this study found relatively low amount of variance in the changes in 

substitute gambling behaviors explained by changes in Deadwood patronage. This result 

seems that changes in the substitute gambling behavior may not be directly driven by 

changes in Deadwood patronage in the Gambling Reactance Model. Furthermore, 

changes in substitute gaming activities when smoke-free policies come into effect were 
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partially explained by changes in Deadwood patronage. Thus, participation in various 

gaming opportunities and patronage of Indian Tribal casinos may not be substitute 

behaviors to casino gambling but may fall under a similar behavioral decision process. 

Thus, further detailed investigation of substitute gambling behavior is recommended for 

casino managements to have a better understanding of complimentary gambling behavior 

under a certain ordinance. The future exploration may provide a guideline for substitute 

gambling venues looking to capture the displaced market share by emphasizing the 

smoke-friendly gambling floors. 

Last, this dissertation adopted HPRS to measure individual differences in 

Psychological Reactance Trait. However, researchers initially conceptualized reactance to 

be situational, and they primarily focused on aspects of the situation that gave rise to 

reactance (Brehm, 1966; Brehm & Brehm, 1981). That is, reactance was originally 

considered to be a situation-specific phenomenon. Later, some PRT scholars have tried to 

include the conceptualization of reactance as a personality trait representing one’s 

propensity for reactance, independent of the situation (Dowd et al., 1991). However, 

reliability and validity of trait measures are not yet conclusive and exploration in various 

conditions has been recommended (Brown et al., 2011; Jonason & Knowles, 2006). 

Further, the reactance trait is conceptualized and constructed at a high level of abstraction 

to explain specific phenomena. According to Lichtenstein (1988), when modeling with 

two different levels of abstraction measures (low and high), the strength of the 

relationship between them is likely to be weak or lacking validity. In the leisure literature, 

Snepenger and Crompton (1985) stated that studies using different levels of discourse in 

their leisure behavior models may fail to provide insights due to the gap between the 
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different levels of measures. In this regard, it may not be surprising that the behavioral 

changes using specific-item approach with a low level of abstraction may not be 

sufficiently explained by HPRS using general-item approach with a high level of 

abstraction. It can be recommended to develop a hospitality specific psychological 

reactance trait measurement with a low level of abstraction to better understand the 

decision process of hospitality consumers under certain constraints. 
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APPENDIX A. SMOKING BANS IN THE STATES CONTIGUOUS TO SOUTH 

DAKOTA 

Table 13. Smoking Bans in the States Contiguous to South Dakota 

State 
Date of ban in 

effect 
Area applied References 

Nebraska 01-Jun-09 

It banned smoking statewide in all enclosed workplaces in Nebraska, including all 

bars and restaurants. However, the Act exempts tobacco retail stores, designated 

hotel/motel smoking rooms, private residences, and places where scientific 
research about smoking is occurring. In April 2009, the Act was amended to further 

exempt cigar bars, as well. 

Nebraska 

Legislature, 
n.d. 

North 

Dakota 
01-Aug-05 

The ban exempted bars; private residences, except when operating as a childcare 
facility when children are present; designated hotel/motel smoking rooms; retail 

tobacco stores; outdoor areas except sports arenas; businesses not open to the 

public with no employees besides the owner; any place generally open to the public 
but under control of a private party renting it given that children are excluded from 

the function; separately enclosed areas in truckstops that are accessible only to 

adults; and Native American religious and cultural rituals. 

North 
Dakota 

Legislative 

Branch, n.d. 

Minnesota 01-Oct-07 

All enclosed workplaces in Minnesota, including public transportation, bars, and 
restaurants. The Act exempts designated rooms in nursing homes, designated areas 

in psychiatric facilities, places where scientific studies related to smoking occur, 

private homes and residences not in use as a place of employment, designated 
hotel/motel smoking rooms, retail tobacco shops, heavy commercial vehicles, farm 

vehicles and construction equipment, buildings on family farms, the Minnesota 

disabled veterans' rest camp, Native American traditional spiritual or cultural 
ceremonies, stage performances involving smoking, and outdoor areas. 

Minnesota 

Office of the 
Revisor of 

Statutes, n.d. 

Wyoming - No statewide smoking ban is in effect. - 

Montana 01-Oct-05 

The statewide policy banned in all enclosed workplaces in Montana including 
restaurants. Bars, however, were exempt until October 1, 2009. The word "bar" is 

defined in the Act as including taverns, night clubs, cocktail lounges, and casinos. 

The act exempts private residences not used as daycare or healthcare facilities, 

private motor vehicles, tobacco demonstrations in schools, designated hotel/motel 

smoking rooms, and Native American religious and cultural activities. 

Montana 
Clean Indoor 

Air Act, n.d. 

Iowa July 1, 2008 

All workplaces in Iowa, including restaurants and bars, as well as the outdoor areas 
of schools, stadia, public transit areas (including bus shelters), and parks owned by 

the state or local governments. The Act exempts private residences not being used 

as childcare or healthcare facilities, outdoor areas where smoking is not specifically 
prohibited, hotel/motel rooms designated as smoking rooms, retail tobacco stores, 

private and semiprivate rooms in nursing homes occupied by smokers, private 

clubs, limousines under private hire, private work vehicles where only one 
employee is located, places where a quit-smoking program is taking place, farm 

vehicles, casino gaming floors, the state-run veterans' home in Marshalltown, and 

designated areas of correctional facilities. 

Iowa 

Smokefree 
Air Act, n.d. 

Nevada 08-Dec-06 

All enclosed workplaces. The act passed by voters initially included all restaurants 

as well as bars that serve food. The Act permits smoking without limitation in areas 
within casinos where minors are already prohibited, stand-alone bars that do not 

serve food, strip clubs and brothels, retail tobacco stores, and private residences 

(including those that serve as an office workplace, unless used as a childcare, adult 
daycare, or healthcare facility). The ban was further amended in 2011 to allow 

smoking in taverns that serve alcohol and food as long as patrons under 21 are not 

admitted. Smoking is also now allowed in designated areas of family restaurants if 
the smoking area is physically enclosed and separated from the non-smoking area 

and minors are prohibited inside. 

Nevada 

Legislature, 

n.d. 
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APPENDIX C. SURVEY ITEMS 

 

[Consent form] 

Deadwood Gambling Survey 

 

This study is being conducted to understand gambling behavior in light of smoke-free policies. 

The goal is to better understand casino patronage after smoke-free policies come into effect.      

You are invited to participate in this study by filling out this online survey. Your contact 

information is provided by Deadwood Chamber of Commerce, South Dakota. A series of 

questions concerning your casino patronage will be asked. It should take you no more than fifteen 

minutes to complete this survey.      

The data you provide will be used exclusively for research purposes. The data will only be used 

in aggregate/collated form and at no time will any individual be able to be identified. Your full 

cooperation and prompt response are appreciated. Your participation in this survey is on a 

voluntary basis, and you may refuse to participate at any time without consequence or prejudice. 

Your answers are ENTIRELY CONFIDENTIAL and your name and address are NOT 

required.         

Contact Information:   

Kwangsoo Park, Instructor of Tourism and Hospitality  College of Business and Natural Science  

Black Hills State University  Email: kwangsoo.park@bhsu.edu  Tel.: 605-642-6876         

You understand that participation is voluntary, and you may stop to take this survey at any 

time.      

To participate in this survey, please check the option that indicates you have read the information 

provided in this consent form and that you agree to take part in this study. If you do not wish 

to participate in this study, please check the other option. Please note you need to be 21 or older 

to participate. 

 I have read the above statement and AGREE to take part in this study (1) 

 I have read the above statement and do NOT wish to participate (2) 
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PART I   

This part consists of a series of questions regarding individual behavior. There are no right or 

wrong answers. Please indicate which answer best represents your behavior by typing in an 

answer where appropriate or checking one choice on the scale. 

 

Please type the 5 digit Zip Code of your home address below. If you do not live in US, please 

type the name of country. 

 

Please type the name of your favorite casino destination. 

 

What is your favorite gambling game? Please check one answer. 

 Poker (1) 

 Blackjack (2) 

 Craps (3) 

 Roulette (4) 

 Baccarat (5) 

 Slot machines (6) 

 Charitable gaming (e.g., raffles, casino nights, small stakes games) (7) 

 Horse or Dog racing (8) 

 Video lottery games (9) 

 Lottery ticket (10) 

 Live bingo (11) 

 Internet online gambling (12) 

 Pull Tabs (13) 

 Live sport betting (14) 

 Electronic gambling device (16) 

 Something else (Please type) (15) ____________________ 
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During the last 12 months how many overnight or longer trips for gambling away from home did 

you take to any gaming destination? Please select an option on the drop-down menu. 

 0 trips (1) 

 1 trip (2) 

 2 trips (3) 

 3 or 4 trips (4) 

 5 to 9 trips (5) 

 10 or more trips (6) 

 

In 2002 a smoking ban was passed in South Dakota which included many indoor businesses, but 

bars, casinos, and restaurants were exempt from that ban. In 2010 an extended smoking ban was 

passed in South Dakota. With the ban in effect it means tobacco smoking is not allowed in bars, 

video lottery establishments, restaurants, and Deadwood casinos.      Please indicate 

how familiar you are with the smoke-free policy that came into effect on November 10, 2010 in 

South Dakota. Please locate the box on the bar reflecting your familiarity. Note that you will need 

to click and drag the box to the location reflecting your answer. Otherwise, your answer will not 

be recorded. 

Unfamiliar at all  Very familiar 

 

Deadwood’s single bet limit had been $100, but legislation approved by South Dakota lawmakers 

in February raised the limit to $1,000 as of July 1, 2012.      Please indicate how familiar you 

are with the increased bet limit in South Dakota. Please locate the box on the bar reflecting your 

familiarity. Note that you will need to click and drag the box to the location reflecting your 

answer. Otherwise, your answer will not be recorded. 

Unfamiliar at all  Very familiar 

 

What is the largest dollar amount you have ever placed on a single bet at any casino? Please type 

only a numeric value.  

$___________________ 

 

What is the largest dollar amount you have ever placed on any single bet, regardless of the type of 

gambling game you were playing? Please type only a numeric value. 

$ __________________ 
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If there were no limits on maximum bets in Deadwood casinos, based on your past behavior, the 

games you like to play, and your interest in playing at a Deadwood casino, what is the largest 

single bet you think you would ever make at a Deadwood casino? Please type only a numeric 

value.  

$__________________________ 
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Deadwood is located at the Northern Black Hills, South Dakota. 34 commercial casinos in 

Deadwood currently provide numerous gambling opportunities, such as, slot machines, blackjack, 

poker and texas hold’em tables. Please select an option on the drop-down menu reflecting your 

gambling behavior prior/after the smoking ban coming into effect on November 10, 2010. Please 

select an option on the drop-down menu. 

 

In a typical year, how many times did you visit Deadwood casinos for gambling? 

 0 visits 
per year 

(1) 

1 visit 
per year 

(2) 

2 visits 
per year 

(3) 

3 visits 
per year 

(4) 

4 visits 
per year 

(5) 

5 visits 
per year 

(6) 

6-7 
visits 

per year 

(7) 

8-9 
visits 

per year 

(8) 

10 visits 
per year 

(9) 

11 or 
more 

visits 

per year 
(10) 

Before the 

smoking 

ban came 

into effect 

on 

November 

10, 2010 

(3) 

                    

After the 

smoking 

ban came 

into effect 

on 

November 

10, 2010 

(4) 
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On average how long did you stay in a single property while gambling in Deadwood during a 

single day's visit? 

 I did not 

gamble in 
Deadwood 

during the 
time period. 

(0) 

Less than 

30 
minutes 

(1) 

30 minutes to 

1 hour (2) 

More than 1 

hour but no 
more than 1 

hour and 30 
minutes (3) 

More than 1 

hour and 30 
minutes but 

no more than 
2 hours (4) 

More than 2 

hours but no 
more than 3 

hours (5) 

More than 3 

hours (6) 

Before the 

smoking ban 

came into 

effect on 

November 10, 

2010 (1) 

              

After the 

smoking ban 

came into 

effect on 

November 10, 

2010 (2) 

              

 

 

In a typical year, how many times did you gamble at Indian Tribal casinos (gaming businesses 

operated on Indian reservations or tribal land), where smoking is allowed, to gamble? 

 0 visits 

per year 
(1) 

1 visit 

per year 
(2) 

2 visits 

per year 
(3) 

3 visits 

per year 
(4) 

4 visits 

per year 
(5) 

5 visits 

per year 
(6) 

8-9 

visits 
per year 

(9) 

10 visits 

per year 
(10) 

11 or 

more 
visits 

per year 

(7) 

6-7 

visits 
per year 

(8) 

Before the 

smoking 

ban came 

into effect 

on 

November 

10, 2010 

(1) 

                    

After the 

smoking 

ban came 

into effect 

on 

November 

10, 2010 

(2) 
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Before the smoking ban came into effect on November 10, 2010, how often did you participate in 

the following games and where did this participation occur? Show your answer by checking a 

button under the appropriate column. If you participated in a game, please report the state in 

where you played. Otherwise, please leave that column blank. 

 Frequency In which state? 

 
Never (1) Once a year (2) 

More than once 

a year but less 

than once a 

month (3) 

More than once 

a month but 

less than once a 

week (4) 

Once a week or 

more (5) 

If you 

participated in a 

game, please 

report the state 

in which you 

played. 

Otherwise, 

please leave this 

column blank. 

(1) 

Charitable 

gaming (e.g., 

raffles, casino 

nights, small 

stakes games) 

(1) 

          
 

Electronic 

gambling device 

(8) 
          

 

Horse or Dog 

racing (2)           
 

Live bingo (4) 
          

 

Live sport 

betting (6)           
 

Lottery ticket 

(3)           
 

Poker at poker 

(card) rooms (7)           
 

Pull Tabs (5) 
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After the smoking ban came into effect on November 10, 2010, how often did you participate in 

the following games and where did this participation occur? Please show your answer by 

checking a button under the appropriate column. If you participated in a game, please report the 

state in where you played. Otherwise, please leave that column blank. 

 Frequency In which state? 

 
Never (1) Once a year (2) 

More than once 

a year but less 

than once a 

month (3) 

More than once 

a month but 

less than once a 

week (4) 

Once a week or 

more (5) 

If you 

participated in a 

game, please 

report the state 

in which you 

played. 

Otherwise, 

please leave this 

column blank. 

(1) 

Charitable 

gaming (e.g., 

raffles, casino 

nights, small 

stakes games) 

(1) 

          
 

Electronic 

gambling device 

(8) 
          

 

Horse or Dog 

racing (2)           
 

Live bingo (4) 
          

 

Live sport 

betting (6)           
 

Lottery ticket 

(3)           
 

Poker at poker 

(card) rooms (7)           
 

Pull Tabs (5) 
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Before the smoking ban came into effect on November 10, 2010, on average how many times did 

you participate in…? Please show your answer by checking a button under the appropriate 

column. 

 Never (1) Once a 

year (2) 

More than 

once a year 
but less 

than once a 

month (3) 

More than 

once a 
month but 

less than 

once a 
week (4) 

Once a 

week (5) 

Twice a 

week (6) 

3 times a 

week (7) 

4 times or 

more a 
week (8) 

Online 

Poker (1)                 

Online 

Casino (2)                 

Online 

Sport 

Betting (3) 
                

Online 

Bingo (4)                 

Online 

Lottery (5)                 

Online 

Fantasy 

Sport (6) 
                

Online 

Horse 

Racing 

Betting (7) 
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After the smoking ban came into effect on November 10, 2010, on average how many times did 

you participate in…? Please show your answer by checking a button under the appropriate 

column. 

 Never (1) Once a 

year (2) 

More than 

once a year 
but less 

than once a 

month (3) 

More than 

once a 
month but 

less than 

once a 
week (4) 

Once a 

week (5) 

Twice a 

week (6) 

3 times a 

week (7) 

4 times or 

more a 
week (8) 

Online 

Poker (1)                 

Online 

Casino (2)                 

Online 

Sport 

Betting (3) 
                

Online 

Bingo (4)                 

Online 

Lottery (5)                 

Online 

Fantasy 

Sport (6) 
                

Online 

Horse 

Racing 

Betting (7) 
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On average, how long did you spend online gambling per each session, regardless of the type of 

online gambling game you were playing? Please select an option on the drop-down menu. 

 I did not 

play 
online 

gambling 
during 

the time 

period. 
(0) 

Less than 

30 minutes 
(1) 

30 

minutes to 
1 hour (2) 

More than 

1 hour but 
no more 

than 1 
hour and 

30 

minutes 
(3) 

More than 

1 hour and 
30 

minutes 
but no 

more than 

2 hours 
(4) 

More than 

2 hours 
but no 

more than 
3 hours 

(5) 

More 

than 3 
hours 

but no 
more 

than 4 

hours 
(6) 

More 

than 4 
hours 

but no 
more 

than 5 

hours 
(7) 

More 

than 
5 

hours 
(8) 

Before the 

smoking ban 

came into 

effect on 

November 

10, 2010 (1) 

                  

After the 

smoking ban 

came into 

effect on 

November 

10, 2010 (2) 
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Please select an option on the drop-down menu reflecting your restaurant visitation prior/after the 

smoking ban coming into effect on November 10, 2010 

 

On average how frequently did you dine out in South Dakota? 

 Never (1) Less than a 

once a month 
(2) 

Once or 

twice a 
month (3) 

Once a week 

(4) 

Twice a 

week (5) 

3 times a 

week (6) 

More than 3 

times a week 
(7) 

Before the 

smoking ban 

came into 

effect on 

November 10, 

2010 (1) 

              

After the 

smoking ban 

came into 

effect on 

November 10, 

2010 (2) 

              

 

 

On average how long did each visit to a restaurant in South Dakota take? 

 I did not 

dine out in 
South 

Dakota 

during the 
time 

period.. 

(0) 

Less than 30 

minutes (1) 

30 minutes to 

1 hour (2) 

More than 1 

hour but no 
more than 1 

hour and 30 

minutes (3) 

More than 1 

hour and 30 
minutes but 

no more than 

2 hours (4) 

More than 2 

hours but no 
more than 3 

hours (5) 

 

More than 3 

hours (6) 

Before the 

smoking ban 

came into 

effect on 

November 10, 

2010 (1) 

              

After the 

smoking ban 

came into 

effect on 

November 10, 

2010 (2) 
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Did you smoke in a South Dakota restaurant while dining out before the smoking ban came into 

effect on November 10, 2010? 

 Yes (1) 

 No (2) 

 

On average how long did you stay in the restaurant without a break for smoking when dining out 

in South Dakota after the smoking ban came into effect on November 10, 2010? 

 I did not dine out in South Dakota during the time period. (0) 

 I did not smoke during the time period. (0) 

 Less than 30 minutes (1) 

 30 minutes to 1 hour (2) 

 More than 1 hour but no more than 1 hour and 30 minutes (3) 

 More than 1 hour and 30 minutes but no more than 2 hours (4) 

 More than 2 hours but no more than 3 hours (5) 

 More than 3 hours (6) 

 I did not take a break for smoking while eating out (7) 
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Please select an option on the drop-down menu reflecting your bar visitation both before 

prior/after the smoking ban coming into effect on November 10, 2010. 

 

On average how frequently did you visit a bar in South Dakota? 

 Never (1) Less than a 

once a month 
(2) 

Once or 

twice a 
month (3) 

Once a week 

(4) 

Twice a 

week (5) 

3 times a 

week (6) 

More than 3 

times a week 
(7) 

Before the 

smoking ban 

came into 

effect on 

November 10, 

2010 (1) 

              

After the 

smoking ban 

came into 

effect on 

November 10, 

2010 (2) 

              

 

On average how long did each visit to a bar in South Dakota take? 

 I did not 

drink at 

bars in 

South 

Dakota 

during the 
time 

period. (0) 

Less than 30 

minutes (1) 

30 minutes to 

1 hour (2) 

More than 1 

hour but no 

more than 1 

hour and 30 

minutes (3) 

More than 1 

hour and 30 

minutes but 

no more than 

2 hours (4) 

More than 2 

hours but no 

more than 3 

hours (5) 

More than 3 

hours (6) 

Before the 

smoking ban 

came into 

effect on 

November 10, 

2010 (1) 

              

After the 

smoking ban 

came into 

effect on 

November 10, 

2010 (2) 
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Did you smoke while drinking at bars in South Dakota before the smoking ban came into effect 

on November 10, 2010? 

 Yes (1) 

 No (2) 

 

On average how long did you stay in a bar without a break for smoking when drinking at bars 

after the smoking ban came into effect on November 10, 2010? 

 I did not drink at bars in South Dakota during the time period. (0) 

 I did not smoke during the time period. (0) 

 Less than 30 minutes (1) 

 30 minutes to 1 hour (2) 

 More than 1 hour but no more than 1 hour and 30 minutes (3) 

 More than 1 hour and 30 minutes but no more than 2 hours (4) 

 More than 2 hours but no more than 3 hours (5) 

 More than 3 hours (6) 

 I did not take a break for smoking while drinking at bars (7) 
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South Dakota permits video lottery machines. South Dakota's video lottery terminals offer 

variations of poker, blackjack, keno, and bingo games. As of 2012, about 8,900 terminals in 1,470 

establishments are operated across the state. Please select an option on the drop-down menu 

reflecting your video lottery gaming behavior in South Dakota prior/after the smoking ban 

coming into effect on November 10, 2010. 

 

On average how frequently did you participate in video lottery games in South Dakota? 

 Never (1) Less than a 
once a month 

(2) 

Once or 
twice a 

month (3) 

Once a week 
(4) 

Twice a 
week (5) 

3 times a 
week (6) 

More than 3 
times a week 

(7) 

Before the 

smoking ban 

came into 

effect on 

November 10, 

2010 (1) 

              

After the 

smoking ban 

came into 

effect on 

November 10, 

2010 (2) 
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On average how long did you spend playing video lottery games in South Dakota during a single 

day's visit? 

 I did not 

participate 
in video 

lottery 
games in 

South 

Dakota 
during the 

time 

period. (0) 

Less than 30 

minutes (1) 

30 minutes to 

1 hour (2) 

More than 1 

hour but no 
more than 1 

hour and 30 
minutes (3) 

More than 1 

hour and 30 
minutes but 

no more than 
2 hours (4) 

More than 2 

hours but no 
more than 3 

hours (5) 

More than 3 

hours (6) 

Before the 

smoking ban 

came into 

effect on 

November 10, 

2010 (1) 

              

After the 

smoking ban 

came into 

effect on 

November 10, 

2010 (2) 

              

 

Did you smoke when playing video lottery games in South Dakota before the smoking ban came 

into effect on November 10, 2010? 

 Yes (1) 

 No (2) 

 

On average how long did you stay in the establishment without a break for smoking when playing 

video lottery games in South Dakota after the smoking ban came into effect on November 10, 

2010? 

 I did not participate in video lottery games in South Dakota during the time period. (0) 

 I did not smoke during the time period. (0) 

 Less than 30 minutes (1) 

 30 minutes to 1 hour (2) 

 More than 1 hour but no more than 1 hour and 30 minutes (3) 

 More than 1 hour and 30 minutes but no more than 2 hours (4) 

 More than 2 hours but no more than 3 hours (5) 

 More than 3 hours (6) 

 I did not take a break for smoking while playing video lottery games (7) 
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This next section asks some questions about tobacco products.  “A smokable tobacco product” 

here refers to cigarettes, cigars, pipes, and any smokable tobacco product. “A smokeless tobacco 

product” here refers to products that are not made to be inhaled, such as, dipping tobaccos, snuff, 

snus, and chewing tobaccos. 

 

Have you ever used a tobacco product? 

 Yes (1) 

 No (2) 

 

Please indicate your current smoking status. Please check one choice which best explains your 

status. “A tobacco product” here refers to cigarettes, cigars, pipes, and any smokable tobacco 

product. 

 I currently use a tobacco product (1) 

 I do NOT currently use any tobacco product (2) 

 

Do you currently use___________? Please check all that apply. 

 a smokeless tobacco product (1) 

 a smokable tobacco product (2) 

 

Do you smoke cigarettes? 

 Yes (1) 

 No (2) 
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How soon after you wake up do you smoke your first cigarette of the day? 

 Within 5 minutes (4) 

 6-30 minutes (3) 

 31-60 minutes (2) 

 After 60 minutes (1) 

 

Do you find it difficult to refrain from smoking in places where it is forbidden? 

 No (1) 

 Yes (2) 

 

Which cigarette would you hate most to give up? 

 The first in the morning (1) 

 Any other (2) 

 

How many cigarettes do you smoke per day? 

 10 or less (1) 

 11-20 (2) 

 21-30 (3) 

 31 or more (4) 

 

Do you smoke more frequently during the first hours after waking than during the rest of the day? 

 No (1) 

 Yes (2) 

 

Do you smoke even if you are so ill that you are in bed most of the day? 

 No (1) 

 Yes (2) 
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A smoke-free policy came into effect in South Dakota. With the ban in effect it means tobacco 

smoking is not allowed in Deadwood, SD casinos. Assuming you were visiting a Deadwood 

casino to what extent would you be willing to smoke in an indoor smoking lounge provided by 

the casino?       

Please locate the box on the bar reflecting your behavior/opinion. Note that you will need to click 

and drag the box to the location reflecting your answer. Otherwise, your answer will not be 

recorded. 

To little extent  To a great extent 
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For each statement listed below regarding secondhand smoking please indicate how much you 

disagree or agree with it. Secondhand smoking here refers to tobacco smoke from the burning end 

of a cigarette, cigar, or pipe that is inhaled by others. Remember there are no right or wrong 

answers.  We are only interested in your opinion. Please show your answer by checking a button 

under the appropriate column. 

 Strongly Disagree 
(1) 

Disagree (2) Neither Agree nor 
Disagree (3) 

Agree (4) Strongly Agree (5) 

I don’t like to 

breathe the smoke 

from burning 

cigarettes. (1) 

          

It upsets me to have 

to breathe the 

smoke from 

burning cigarettes. 

(2) 

          

Consideration for 

others is good 

reason not to 

smoke. (3) 

          

I think it is correct 

to object to 

smoking. (4) 
          

Tobacco smoke 

hurts my ability to 

concentrate. (5) 
          

Smoking should not 

be permitted at 

work. (6) 
          

Smoking should not 

be allowed in 

casinos. (7) 
          

I get more work 

done in an 

environment where 

there is no 

smoking. (8) 

          

I have the right to 

ask other people not 

to smoke in my 

presence (9) 
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For each behavior listed below regarding smoking please indicate how important is the listed 

behaviors to you. Please show your answer by checking a button under the appropriate 

column.       

How important is… 

 Not very 
Important (1) 

Unimportant (2) Neither Important 
nor Unimportant 

(3) 

Important (4) Very Important (5) 

My freedom to 

smoke (1)           

My freedom to 

smoke in casinos 

(2) 
          

My freedom to 

smoke in 

restaurants (3) 
          

My freedom to 

smoke in bars (4)           

My freedom to 

smoke in video 

lottery 

establishments (5) 
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Please indicate how your frequency of gambling at Deadwood casinos has been changed by the 

smoke-free policy. Please locate the box on the bar reflecting your behavior/opinion. Note that 

you will need to click and drag the box to the location reflecting your answer. Otherwise, your 

answer will not be recorded.     Compared to the past, I now visit Deadwood casinos... 

Much less frequently No change   
Much more 

frequently 
 

Please indicate how your average length of time gambling at Deadwood casinos for a single day 

of visit has been changed by the smoke-free policy. Please locate the box on the bar reflecting 

your behavior/opinion. Note that you will need to click and drag the box to the location reflecting 

your answer. Otherwise, your answer will not be recorded.     Compared to the past, I now 

spend... 

Much less time No change   
Much more 

time 
 

Please indicate how your average amount of spending on gambling at Deadwood casinos for a 

single day of visit has been changed by the smoke-free policy. Please locate the box on the bar 

reflecting your behavior/opinion. Note that you will need to click and drag the box to the location 

reflecting your answer. Otherwise, your answer will not be recorded.     Compared to the past, I 

now spend... 

Much less money No change   
Much more 

money 
 

How frequently do you plan to visit Deadwood casinos in the next 12 months? Please select an 

option on the drop-down menu. 

 0 visits are planned (1) 

 1 visit is planned (2) 

 2 visits are planned (3) 

 3 visits are planned (4) 

 4 visits are planned (5) 

 5 visits are planned (6) 

 6-7 visits are planned (8) 

 8-9 visits are planned (9) 

 10 visits are planned (10) 

 11 or more visits are planned (7) 
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How long do you plan to spend within a single casino without leaving for a break during each 

visit to Deadwood casinos in the next 12 months? Please select an option on the drop-down 

menu. 

 Less than 30 minutes (1) 

 30 minutes to 1 hour (2) 

 More than 1 hour but no more than 1 hour and 30 minutes (3) 

 More than 1 hour and 30 minutes but no more than 2 hours (4) 

 More than 2 hours but no more than 3 hours (5) 

 More than 3 hours (6) 

 

How much will you budget for gambling at Deadwood casinos in South Dakota during a single 

day’s visit in the next 12 months? Please select an option on the drop-down menu. 

 $5 or less (1) 

 $6 to $10 (2) 

 $11 to $15 (3) 

 $16 to $20 (4) 

 $21 to $30 (5) 

 $31 to $40 (6) 

 $41 to $60 (7) 

 $61 to $100 (8) 

 $101 to $200 (9) 

 $201 to $300 (10) 

 $301 to $500 (11) 

 $501 or more (12) 
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How frequently do you plan to visit Indian Tribal casinos in the next 12 months? Please select an 

option on the drop-down menu. 

 0 visits are planned (1) 

 1 visit are planned (2) 

 2 visits are planned (3) 

 3 visits are planned (4) 

 4 visits are planned (5) 

 5 visits are planned (6) 

 6-7 visits are planned (8) 

 8-9 visits are planned (9) 

 10 visits are planned (10) 

 11 or more visits are planned (7) 

How long do you plan to spend within a single casino without leaving for a break during each 

visit to Indian Tribal casinos in the next 12 months? Please select an option on the drop-down 

menu. 

 Less than 30 minutes (1) 

 30 minutes to 1 hour (2) 

 More than 1 hour but no more than 1 hour and 30 minutes (3) 

 More than 1 hour and 30 minutes but no more than 2 hours (4) 

 More than 2 hours but no more than 3 hours (5) 

 More than 3 hours (6) 

 

How much will you budget for gambling at Indian Tribal casinos during a single day’s visit in the 

next 12 months? Please select an option on the drop-down menu. 

 $5 or less (1) 

 $6 to $10 (2) 

 $11 to $15 (3) 

 $16 to $20 (4) 

 $21 to $30 (5) 

 $31 to $40 (6) 

 $41 to $60 (7) 

 $61 to $100 (8) 

 $101 to $200 (9) 

 $201 to $300 (10) 

 $301 to $500 (11) 

 $501 or more (12) 
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Please indicate how much you have budgeted for following gaming activities prior/after the 

smoking ban coming into effect on November 10, 2010. Please select an option on the drop-down 

menu. 

 

On average how much money did you Budget for gambling in Deadwood during a single day’s 

visit? 

 I did not 

gamble in 

Deadwood 
during the 

time 

period. (0) 

$5 

or 

less 
(1) 

$6 

to 

$10 
(2) 

$11 

to 

$15 
(3) 

$16 

to 

$20 
(4) 

$21 

to 

$30 
(5) 

$31 

to 

$40 
(6) 

$41 

to 

$60 
(7) 

$61 

to 

$100 
(8) 

$101 

to 

$200 
(9) 

$201 

to 

$300 
(10) 

$301 

to 

$500 
(11) 

$501 

or 

more 
(12) 

Before the 

smoking 

ban came 

into effect 

on 

November 

10, 2010 

(1) 

                          

After the 

smoking 

ban came 

into effect 

on 

November 

10, 2010 

(2) 
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On average how much money did you Budget for online gambling during each session? Please 

select an option on the drop-down menu.  

 I did not 

play 
online 

gambling 
during 

the time 

period. 
(0) 

$5 

or 
less 

(1) 

$6 

to 
$10 

(2) 

$11 

to 
$15 

(3) 

$16 

to 
$20 

(4) 

$21 

to 
$30 

(5) 

$31 

to 
$40 

(6) 

$41 

to 
$60 

(7) 

$61 

to 
$100 

(8) 

$101 

to 
$200 

(9) 

$201 

to 
$300 

(10) 

$301 

to 
$500 

(11) 

$501 

or 
more 

(12) 

Before the 

smoking 

ban came 

into effect 

on 

November 

10, 2010 

(1) 

                          

After the 

smoking 

ban came 

into effect 

on 

November 

10, 2010 

(2) 

                          

 

On average how much money did you Budget for playing video lottery games in South Dakota 

during a single day’s visit? 

 I did not 
participate 

in video 
lottery 

games in 

South 
Dakota 

during the 

time 
period. (0) 

$1 or 
less (1) 

$2 to 
$3 (2) 

$4 to 
$5 (3) 

$6 to 
$8 (4) 

$9 to 
$10 (5) 

$11 to 
$20 (6) 

$21 to 
$30 (7) 

$31 to 
$50 (8) 

 

$51 or 

more (9) 

Before the 

smoking ban 

came into 

effect on 

November 10, 

2010 (1) 

                    

After the 

smoking ban 

came into 

effect on 

November 10, 

2010 (2) 
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Please indicate how much you have spent for following gaming activities prior/after the smoking 

ban coming into effect on November 10, 2010. Please select an option on the drop-down menu. 

 

On average how much money did you Spend for gambling in Deadwood during a single day’s 

visit? 

 I did not 

gamble in 

Deadwood 
during the 

time 
period. 

(sort out) 

I 

gambled 

but did 
not lose 

money. 
(0) 

$5 

or 

less 
(1) 

$6 

to 

$10 
(2) 

$11 

to 

$15 
(3) 

$16 

to 

$20 
(4) 

$21 

to 

$30 
(5) 

$31 

to 

$40 
(6) 

$41 

to 

$60 
(7) 

$61 

to 

$100 
(8) 

$101 

to 

$200 
(9) 

$201 

to 

$300 
(10) 

$301 

to 

$500 
(11) 

$501 

or 

more 
(12) 

Before the 

smoking 

ban came 

into effect 

on 

November 

10, 2010 

(1) 

                            

After the 

smoking 

ban came 

into effect 

on 

November 

10, 2010 

(2) 
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On average how much money did you Spend for online gambling during each session? Please 

select an option on the drop-down menu. 

 I did not 

play 
online 

gambling 
during 

the time 

period. 
(sort out) 

I played 

online 
gambling 

but did 
not lose 

money. 

(0) 

$5 

or 
less 

(1) 

$6 

to 
$10 

(2) 

$11 

to 
$15 

(3) 

$16 

to 
$20 

(4) 

$21 

to 
$30 

(5) 

$31 

to 
$40 

(6) 

$41 

to 
$60 

(7) 

$61 

to 
$100 

(8) 

$101 

to 
$200 

(9) 

$201 

to 
$300 

(10) 

$301 

to 
$500 

(11) 

$501 

or 
more 

(12) 

Before the 

smoking 

ban came 

into effect 

on 

November 

10, 2010 

(1) 

                            

After the 

smoking 

ban came 

into effect 

on 

November 

10, 2010 

(2) 
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On average how much money did you Spend for playing video lottery games in South Dakota 

during a single day’s visit? 

 I did not 

participate in 
video lottery 

games in 
South Dakota 

during the 

time period. 
(sort out) 

I participated in 

video lottery 
games but did 

not lose money. 
(0) 

$1 

or 
less 

(1) 

$2 

to 
$3 

(2) 

$4 to 

$5 (3) 

$6 to 

$8 
(4) 

$9 to 

$10 
(5) 

$11 

to 
$20 

(6) 

$21 to 

$30 
(7) 

$31 to 

$50 
(8) 

 

$51 

or 

more 

(9) 

Before the 

smoking ban 

came into 

effect on 

November 10, 

2010 (1) 

                      

After the 

smoking ban 

came into 

effect on 

November 10, 

2010 (2) 
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For each statement listed below please indicate how much you disagree or agree with it. Show 

your answer by checking one choice under the appropriate column. Choose only one answer for 

each statement and do not skip any items. Please answer the questions honestly about what you 

are like most of the time. Note that this is the next to last section of the survey. 

 Strongly Disagree 

(1) 

Disagree (2) Neither Agree nor 

Disagree (3) 

Agree (4) Strongly Agree (5) 

Advice and 

recommendations 

usually induce me to 

do just the opposite. 

(1) 

          

I find contradicting 

others stimulating. 

(2) 
          

I become angry 

when my freedom 

of choice is 

restricted. (3) 

          

When someone 

forces me to do 

something, I feel 

like doing the 

opposite. (4) 

          

It irritates me when 

someone points out 

things which are 

obvious to me. (5) 

          

When something is 

prohibited, I usually 

think, “That’s 

exactly what I am 

going to do.” (6) 

          

I resist the attempts 

of others to 

influence me. (7) 
          

It makes me angry 

when another 

person is held up as 

a role model for me 

to follow. (8) 

          

Regulations trigger 

a sense of resistance 

in me. (9) 
          

I consider advice 

from others to be an 
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intrusion. (10) 

I become frustrated 

when I am unable to 

make free and 

independent 

decisions. (11) 
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This part will ask questions about you. This is the final section. 

 

What is your gender? 

 Male (1) 

 Female (2) 

 

What is your marital status? 

 Married (1) 

 Separated/divorced (2) 

 Single (3) 

 Living with a partner (4) 

 Widowed (5) 

 Other (Please specify) (6) ____________________ 

 

How many children under 18 years old are in your household? Please type only a numeric value. 

 

Are you of Hispanic, Latino, or Spanish origin? 

 Yes (1) 

 No (2) 

 

What is your race? 

 White (1) 

 American Indian/Alaska Native (2) 

 African American (3) 

 Asian (4) 

 Other (Please specify) (5) ____________________ 

 

In what year were you born? Please type the four-digit year below. 
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What is your highest level of education? Please select an option on the drop-down menu. 

 Some High School (1) 

 Completed High school (2) 

 Vocational School or Some College (3) 

 Completed College with an undergraduate degree (4) 

 Post Graduate Degree (5) 

 

Which of the following options best describes your total annual household income (from all 

sources)? Please select an option on the drop-down menu. 

 Less than $20,000 (1) 

 $20,000-$39,999 (2) 

 $40,000-$69,999 (3) 

 $70,000-$99,999 (4) 

 $100,000-$139,999 (5) 

 $140,000 and above (6) 

 

Thank you very much for completing this survey. Your answers and information will go on to 

help the Deadwood Chamber of Commerce provide better services for visitors. Please click the 

final "NEXT" button to complete the survey and exit. 

 

If you have any comments, please write them in the text box below. 
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APPENDIX D. CROSS-TAB AND CHI-SQUARE TEST RESULTS 

 

Table 14. Distribution of Age 

Age Never gambled Gambled Total 

22 1 0 1 

23 0 2 2 

24 0 2 2 

25 0 1 1 

26 0 2 2 

27 1 0 1 

28 0 7 7 

29 0 3 3 

30 0 1 1 

31 0 3 3 

32 0 2 2 

33 0 2 2 

34 1 8 9 

35 0 5 5 

36 0 4 4 

37 1 4 5 

38 1 3 4 

39 1 3 4 

40 3 4 7 

41 3 3 6 

42 2 5 7 

43 0 5 5 

44 1 7 8 

45 4 12 16 

46 2 9 11 

47 3 6 9 

48 0 17 17 

49 3 8 11 

50 3 17 20 

51 1 10 11 

52 2 17 19 

53 7 17 24 

54 5 23 28 

55 5 13 18 

56 1 15 16 

57 3 23 26 

58 0 16 16 

59 5 14 19 

60 3 35 38 

61 5 9 14 

62 1 17 18 

63 2 10 12 

64 2 13 15 

65 3 13 16 

66 2 12 14 

67 3 9 12 

68 1 10 11 

69 1 5 6 

70 0 4 4 

71 3 4 7 

72 0 3 3 

73 0 3 3 

74 0 1 1 

75 0 1 1 

76 0 2 2 

77 0 1 1 

80 0 1 1 

Total 85 446 531 
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Chi-Square Tests 

 
Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 63.128 56 .239 

Likelihood Ratio 69.179 56 .111 

Linear-by-Linear Association .076 1 .783 

N of Valid Cases 531 
  

 

 

Table 15. Distribution of Education 

Education Never gambled Gambled Total 

Some High School 1 6 7 

Completed High school 15 80 95 

Vocational School or Some College 39 188 227 

Completed College with an undergraduate degree 25 129 154 

Post Graduate Degree 5 43 48 

Total 85 446 531 

 

Chi-Square Tests 

 
Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 1.373 4 .849 

Likelihood Ratio 1.499 4 .827 

Linear-by-Linear Association .359 1 .549 

N of Valid Cases 531 
  

 

 

Table 16. Distribution of Income 

Income Never gambled Gambled Total 

Less than $20,000 2 14 16 

$20,000-$39,999 12 47 59 

$40,000-$69,999 23 150 173 

$70,000-$99,999 29 106 135 

$100,000-$139,999 11 89 100 

$140,000 and above 8 40 48 

Total 85 446 531 

 

Chi-Square Tests 

 
Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 6.806 5 .235 

Likelihood Ratio 6.763 5 .239 

Linear-by-Linear Association .089 1 .765 

N of Valid Cases 531 
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Table 17. Distribution of Gender 

Gender Never gambled Gambled Total 

Male 42 182 224 

Female 43 264 307 

Total 85 446 531 

 
Chi-Square Tests 

 
Value df Asymp. Sig. (2-sided) Exact Sig. (2-sided) Exact Sig. (1-sided) 

Pearson Chi-Square 2.167 1 .141 
  

Continuity Correctionb 1.829 1 .176 
  

Likelihood Ratio 2.147 1 .143 
  

Fisher's Exact Test 
   

.151 .089 

Linear-by-Linear Association 2.163 1 .141 
  

N of Valid Cases 531 
    

 

 

Table 18. Distribution of Marital status 

Marital status Never gambled Gambled Total 

Married 62 350 412 

Separated/divorced 5 27 32 

Single 8 38 46 

Living with a partner 6 22 28 

Widowed 4 7 11 

Other 0 2 2 

Total 85 446 531 

 
Chi-Square Tests 

 
Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 4.734 5 .449 

Likelihood Ratio 4.295 5 .508 

Linear-by-Linear Association 2.242 1 .134 

N of Valid Cases 531 
  

 

 

Table 19. Distribution of Number of Children at home 
Number of children at home Never gambled Gambled Total 

0 70 374 444 

1 9 35 44 

2 5 23 28 

3 1 10 11 

4 0 3 3 

5 0 1 1 

Total 85 446 531 

 

Chi-Square Tests 

 
Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 1.891 5 .864 

Likelihood Ratio 2.540 5 .770 

Linear-by-Linear Association .105 1 .746 

N of Valid Cases 531 
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Table 20. Distribution of Race 

Race Never gambled Gambled Total 

White 80 436 516 

American Indian/Alaska Native 2 3 5 

Asian 2 3 5 

Other 1 4 5 

Total 85 446 531 

 
Chi-Square Tests 

 
Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 4.438 3 .218 

Likelihood Ratio 3.444 3 .328 

Linear-by-Linear Association 1.831 1 .176 

N of Valid Cases 531 
  

 

 

Table 21. Distribution of Race (White vs. Other races) 

Race Never gambled Gambled Total 

White 80 436 516 

Other races 5 10 15 

Total 85 446 531 

 
Chi-Square Tests 

 
Value df Asymp. Sig. (2-sided) Exact Sig. (2-sided) Exact Sig. (1-sided) 

Pearson Chi-Square 3.446 1 .063 
  

Continuity Correction 2.248 1 .134 
  

Likelihood Ratio 2.813 1 .094 
  

Fisher's Exact Test 
   

.075 .075 

Linear-by-Linear Association 3.440 1 .064 
  

N of Valid Cases 531 
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Table 22. T-test for Age and Number of children at home (gambled vs. never gambled) 

 
Independent Samples Test 

 

Levene's Test for 
Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-tailed) 
Mean 

Difference 

Std. Error 

Difference 

95% Confidence 
Interval of the 

Difference 

Lower Upper 

Age 

Equal 

variances 

assumed 

.087 .768 -.517 529 .605 -.660 1.276 -3.167 1.847 

Equal 

variances not 
assumed   

-.531 121.205 .596 -.660 1.243 -3.120 1.800 

Number of 

children at 

home 

Equal 

variances 

assumed 

1.773 .184 .804 529 .422 .070 .087 -.101 .241 

Equal 

variances not 
assumed   

.778 114.933 .438 .070 .090 -.108 .248 
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APPENDIX E. T-TEST RESULTS OF HPRS, IMP, AND SHS (GAMBLED VS. 

NEVER GAMBLED 

 

Table 23. T-Test Results of HPRS, IMP and SHS 
Independent Samples Test 

  

Levene's Test for 

Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df 
Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 
Interval of the 

Difference 

Lower Upper 

IMP 

Equal 

variances 
assumed 

6.763 0.01 -1.074 529 0.283 -0.99715 0.92835 -2.82086 0.82656 

Equal 

variances 

not 

assumed 

  

-0.91 104.435 0.365 -0.99715 1.09602 -3.1705 1.17619 

HPRS 

Equal 

variances 
assumed 

0.045 0.832 -1.451 529 0.147 -1.2062 0.8312 -2.83907 0.42667 

Equal 

variances 
not 

assumed 

  

-1.469 119.58 0.144 -1.2062 0.82115 -2.83207 0.41968 

SHS 

Equal 
variances 

assumed 

0.402 0.527 1.683 529 0.093 2.03535 1.20954 -0.34074 4.41143 

Equal 

variances 
not 

assumed 

  

1.696 119.136 0.092 2.03535 1.19974 -0.34022 4.41092 

 

 

Table 24. Means and Standard Deviation of HPRS, IMP and SHS 
Groups IMP PRT SHS 

Never gambled 
Mean 11.8588 31.9176 34.9412 

Std. Deviation 6.91815 9.56334 10.11759 

Gambled 
Mean 13.0650 32.9148 32.9058 

Std. Deviation 7.04290 7.47532 10.23917 

Total 
Mean 12.8719 32.7552 33.2316 

Std. Deviation 7.03057 7.84522 10.23760 

 

  



180 

APPENDIX F. DISTRIBUTION OF SUMMATED SCORES OF 

ALTERNATIVE/ONLINE GAMBLING 

Table 25. Distribution of Summated Scores of Alternative / Online Gambling 

Summated Scores 
Pre-Ban Post-Ban 

Frequency Percentage (%) Frequency Percentage (%) 

Summated Scores 

of Alternative 

Gaming 

8.00 20 4.5 24 5.4 

9.00 9 2.0 10 2.2 

10.00 15 3.4 20 4.5 

11.00 22 4.9 39 8.7 

12.00 35 7.8 52 11.7 

13.00 35 7.8 37 8.3 

14.00 54 12.1 53 11.9 

15.00 39 8.7 34 7.6 

16.00 56 12.6 45 10.1 

17.00 32 7.2 30 6.7 

18.00 26 5.8 24 5.4 

19.00 19 4.3 17 3.8 

20.00 18 4.0 10 2.2 

21.00 14 3.1 13 2.9 

22.00 14 3.1 9 2.0 

23.00 12 2.7 9 2.0 

24.00 9 2.0 7 1.6 

25.00 5 1.1 3 .7 

26.00 5 1.1 2 .4 

27.00 2 .4 2 .4 

28.00 3 .7 2 .4 

29.00 1 .2 2 .4 

30.00 0 .0 1 .2 

32.00 1 .2 1 .2 

Total 446 100.0 446 100.0 

Summated Scores 

of Online 

Gambling 

7.00 372 83.4 366 82.1 

8.00 13 2.9 10 2.2 

9.00 11 2.5 11 2.5 

10.00 2 .4 4 .9 

11.00 11 2.5 13 2.9 

12.00 2 .4 4 .9 

13.00 7 1.6 8 1.8 

14.00 5 1.1 11 2.5 

15.00 3 .7 3 .7 

16.00 1 .2 4 .9 

17.00 3 .7 2 .4 

18.00 3 .7 3 .7 

19.00 3 .7 2 .4 

20.00 1 .2 1 .2 

21.00 5 1.1 1 .2 

22.00 1 .2 1 .2 

26.00 1 .2 1 .2 

28.00 2 .4 1 .2 

Total 446 100.0 446 100.0 
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APPENDIX G. DISTRIBUTION OF CHANGES IN GAMBLING PATRONAGE 

 

Table 26. Change Score in the frequency to gamble at Deadwood casinos 

Change score Frequency Percentage 

-8.00 1 .2 

-7.00 1 .2 

-6.00 1 .2 

-5.00 4 .9 

-4.00 11 2.5 

-3.00 12 2.7 

-2.00 37 8.3 

-1.00 65 14.6 

.00 191 42.8 

1.00 76 17.0 

2.00 22 4.9 

3.00 9 2.0 

4.00 8 1.8 

5.00 4 .9 

6.00 2 .4 

8.00 2 .4 

Total 446 100.0 

 

Table 27. Change Score in the amount of time spent at Deadwood casinos 

Change score Frequency Percentage 

-6.00 33 7.4 

-5.00 22 4.9 

-4.00 39 8.7 

-3.00 19 4.3 

-2.00 21 4.7 

-1.00 15 3.4 

.00 152 34.1 

1.00 28 6.3 

2.00 33 7.4 

3.00 30 6.7 

4.00 20 4.5 

5.00 13 2.9 

6.00 21 4.7 

Total 446 100.0 
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Table 28. Change Score in the amount of money spent at Deadwood casinos 

Change score Frequency Percentage 

-12.00 5 1.1 

-11.00 8 1.8 

-10.00 9 2.0 

-9.00 7 1.6 

-8.00 12 2.7 

-7.00 4 .9 

-6.00 1 .2 

-5.00 2 .4 

-4.00 14 3.1 

-3.00 11 2.5 

-2.00 21 4.7 

-1.00 27 6.1 

.00 189 42.4 

1.00 40 9.0 

2.00 27 6.1 

3.00 13 2.9 

4.00 15 3.4 

5.00 3 .7 

6.00 1 .2 

7.00 9 2.0 

8.00 7 1.6 

9.00 7 1.6 

10.00 5 1.1 

11.00 5 1.1 

12.00 4 .9 

Total 446 100.0 
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Table 29. Change score in the frequency to participate in alternative gaming 

Change score Frequency Percentage 

-14.00 2 .4 

-11.00 2 .4 

-10.00 1 .2 

-9.00 3 .7 

-8.00 2 .4 

-7.00 2 .4 

-6.00 5 1.1 

-5.00 7 1.6 

-4.00 20 4.5 

-3.00 25 5.6 

-2.00 43 9.6 

-1.00 84 18.8 

.00 185 41.5 

1.00 30 6.7 

2.00 20 4.5 

3.00 7 1.6 

4.00 4 .9 

5.00 1 .2 

6.00 1 .2 

7.00 1 .2 

12.00 1 .2 

Total 446 100.0 
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Table 30. Changes in the frequency to participate in online gambling 

Change score Frequency Percentage 

-14.00 1 .2 

-7.00 3 .7 

-4.00 3 .7 

-3.00 4 .9 

-2.00 4 .9 

-1.00 5 1.1 

.00 406 91.0 

1.00 3 .7 

2.00 2 .4 

3.00 2 .4 

4.00 3 .7 

5.00 1 .2 

6.00 3 .7 

7.00 2 .4 

9.00 2 .4 

10.00 1 .2 

11.00 1 .2 

Total 446 100.0 
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Table 31. Changes in the frequency to gamble at Indian Tribal casinos 

Change score Frequency Percentage 

-9.00 5 1.1 

-8.00 1 .2 

-7.00 5 1.1 

-6.00 3 .7 

-5.00 3 .7 

-4.00 5 1.1 

-3.00 8 1.8 

-2.00 12 2.7 

-1.00 25 5.6 

.00 316 70.9 

1.00 27 6.1 

2.00 17 3.8 

3.00 10 2.2 

4.00 5 1.1 

5.00 1 .2 

6.00 1 .2 

7.00 1 .2 

9.00 1 .2 

Total 446 100.0 
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APPENDIX H. CORRELATIONS BETWEEN ATTITUDES AND DEMOGRAPHICS 

 

Table 32. Correlations between Attitudes and Demographics 
 Items AGE EDUCATION INCOME IMP HPRS SHS HPRS*IMP 

AGE 

Pearson 

Correlation 
1 -.201* -0.072 0.024 -0.027 0.009 0.022 

Sig. (2-tailed)   0 0.131 0.613 0.564 0.845 0.65 

N 446 446 446 446 446 446 446 

EDUCATION 

Pearson 

Correlation 
-.201* 1 .281* -.134* -0.013 .159* -0.019 

Sig. (2-tailed) 0   0 0.005 0.782 0.001 0.683 

N 446 446 446 446 446 446 446 

INCOME 

Pearson 

Correlation 
-0.072 .281* 1 0.025 0.033 0.002 -0.023 

Sig. (2-tailed) 0.131 0   0.598 0.483 0.96 0.629 

N 446 446 446 446 446 446 446 

IMP 

Pearson 
Correlation 

0.024 -.134* 0.025 1 .425* -.789* .180* 

Sig. (2-tailed) 0.613 0.005 0.598   0 0 0 

N 446 446 446 446 446 446 446 

HPRS 

Pearson 
Correlation 

-0.027 -0.013 0.033 .425* 1 -.346* .119* 

Sig. (2-tailed) 0.564 0.782 0.483 0   0 0.012 

N 446 446 446 446 446 446 446 

SHS 

Pearson 

Correlation 
0.009 .159* 0.002 -.789* -.346* 1 -.171* 

Sig. (2-tailed) 0.845 0.001 0.96 0 0   0 

N 446 446 446 446 446 446 446 

HPRS*IMP 

Pearson 

Correlation 
0.022 -0.019 -0.023 .180* .119* -.171* 1 

Sig. (2-tailed) 0.65 0.683 0.629 0 0.012 0   

N 446 446 446 446 446 446 446 

* P≤.05 
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APPENDIX I. SUPPLEMENTAL ANALYSES: RESTAURANTS, BARS, AND VLTS 

 

Supplemental analyses for restaurant patronage, bar patronage, and VLT 

participation were conducted. Descriptive statistics of patronage are presented first. 

Changes scores of the frequency and the amount of time to visit/play were computed by 

subtracting Pre-ban behavior from Post-ban behavior. The two change scores were 

included as endogenous variables and HPRS, IMP, HPRS*IMP, SHS, AGE, INCOME, 

and EDUCATION were included as exogenous variables in each model. A General 

Linear Model (GLM) approach was used for the supplemental analyses because each 

regression model includes two dependent variables. The GLM is an extension of multiple 

regression and is also referred as the multivariate regression analysis (Hair et al., 2009). 

One way in which the general linear model differs from the multiple regression is in 

terms of the number of dependent variables in the model. The results of multivariate tests 

of significance will be presented and the results from a series of univariate tests of 

significance will also be followed. 

 

I1. Restaurant Reactance Model 

Pre- and Post-Ban restaurant patronage was investigated using the frequency to dine 

out at restaurants in South Dakota and the amount of time spent. Note that 96 out of 531 

responses indicated they have never visited restaurants in South Dakota and were 

eliminated from the analyses. The total of 435 responses was kept for the GLM analysis. 

Table I1 shows the distribution of Pre-Ban and Post-Ban restaurant patronage. The 

majority of respondents visited restaurants in South Dakota less than a once a month, or 
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once or twice a month either before or after smoking ban was implemented. Relatively 

large portion of respondents spent time of 30 minutes to 1 hour and 30 minutes at 

restaurants in South Dakota. Distribution of specific restaurant patronage change scores is 

described in Table I2. The descriptive results showed that about 40% of respondents 

changed (20% increased and 20% decreased) their frequency to dine out at restaurants in 

South Dakota after the smoking ban was implemented, while 60% did not change their 

patronage (see Table I3). In addition, 23% of respondents reduced the amount of time 

spent at restaurants in South Dakota while 27% of respondents increased. 

Overall multivariate significance test indicated that the multivariate effect of HPRS 

(Psychological Reactance Trait) (Wilks’ lambda = .978, F(1, 426) = 4.712, p = .009) and 

SHS (Sensitivity to Secondhand Smoking) (Wilks’ lambda = .963, F(1, 426) = 8.095, p 

= .000) were statistically significant (see I4). As Table I5 illustrates, the univariate 

analysis tests find statistically significant negative effect of HPRS on restaurant 

frequency and duration (t = -2.825, p = .005 and t = -2.600, p = .01, respectively). In 

addition, the positive effect of SHS on restaurant frequency and duration (t = 3.666, p 

= .000 and t = 3.455, p = .001, respectively) was also statistically significant. Other 

effects were not statistically significant for either restaurant frequency or duration. 
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Table 33. Restaurant Patronage 

Measurements 
Pre-Ban Post-Ban 

Frequency Percentage (%) Frequency Percentage (%) 

Restaurant 
Frequency 

Never 40 9.2 53 12.2 

Less than a once a month 240 55.2 214 49.2 

Once or twice a month 57 13.1 62 14.3 

Once a week 24 5.5 24 5.5 

Twice a week 13 3.0 14 3.2 

3 times a week 18 4.1 26 6.0 

More than 3 times a week 43 9.9 42 9.7 

Total 435 100.0 435 100.0 

Restaurant 

Duration 

I did not dine out in South Dakota 
during the time period. 

40 9.2 53 12.2 

Less than 30 minutes 32 7.4 30 6.9 

30 minutes to 1 hour 201 46.2 167 38.4 

More than 1 hour but no more than 
1 hour and 30 minutes 

108 24.8 119 27.4 

More than 1 hour and 30 minutes 

but no more than 2 hours 
40 9.2 47 10.8 

More than 2 hours but no more than 

3 hours 
12 2.8 16 3.7 

More than 3 hours 2 .5 3 .7 

Total 435 100.0 435 100.0 
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Table 34. Restaurant Patronage Change Scores 

Patronage Change Score Frequency Percentage (%) 

Change in Frequency 

-6.00 8 1.8 

-5.00 2 .5 

-4.00 6 1.4 

-3.00 8 1.8 

-2.00 12 2.8 

-1.00 45 10.3 

.00 266 61.1 

1.00 52 12.0 

2.00 11 2.5 

3.00 5 1.1 

4.00 2 .5 

5.00 8 1.8 

6.00 10 2.3 

Total 435 100.0 

Change in Duration 

-6.00 1 .2 

-5.00 4 .9 

-4.00 5 1.1 

-3.00 19 4.4 

-2.00 38 8.7 

-1.00 33 7.6 

.00 214 49.2 

1.00 55 12.6 

2.00 39 9.0 

3.00 18 4.1 

4.00 8 1.8 

5.00 1 .2 

Total 435 100.0 

 

Table 35. Descriptive Results of Restaurant Patronage 

 
Pre-Ban Post-Ban Change Scores 

 
M SD M SD MIN MAX M SD 

Restaurant Frequency 2.90 1.745 2.95 1.803 -6.00 6.00 .0506 1.75116 

Restaurant Duration 2.28 1.136 2.31 1.278 -6.00 5.00 .0276 1.59034 
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Table 36. Multivariate Significance Test for Restaurant Reactance Model 

Effect Tests  Value F 
Hypothesis 

df 
Error df Sig. 

Noncent. 

Parameter 

Observed 

Power 

Intercept 

Pillai's Trace 0.005 1.136 2 426 0.322 2.272 0.25 

Wilks' Lambda 0.995 1.136 2 426 0.322 2.272 0.25 

Hotelling's Trace 0.005 1.136 2 426 0.322 2.272 0.25 

Roy's Largest Root 0.005 1.136 2 426 0.322 2.272 0.25 

IMP 

Pillai's Trace 0.004 0.902 2 426 0.406 1.805 0.206 

Wilks' Lambda 0.996 0.902 2 426 0.406 1.805 0.206 

Hotelling's Trace 0.004 0.902 2 426 0.406 1.805 0.206 

Roy's Largest Root 0.004 0.902 2 426 0.406 1.805 0.206 

HPRS 

Pillai's Trace 0.022 4.712 2 426 0.009 9.424 0.788 

Wilks' Lambda 0.978 4.712 2 426 0.009 9.424 0.788 

Hotelling's Trace 0.022 4.712 2 426 0.009 9.424 0.788 

Roy's Largest Root 0.022 4.712 2 426 0.009 9.424 0.788 

SHS 

Pillai's Trace 0.037 8.095 2 426 0 16.19 0.958 

Wilks' Lambda 0.963 8.095 2 426 0 16.19 0.958 

Hotelling's Trace 0.038 8.095 2 426 0 16.19 0.958 

Roy's Largest Root 0.038 8.095 2 426 0 16.19 0.958 

HPRS*IMP 

Pillai's Trace 0.005 0.983 2 426 0.375 1.966 0.221 

Wilks' Lambda 0.995 0.983 2 426 0.375 1.966 0.221 

Hotelling's Trace 0.005 0.983 2 426 0.375 1.966 0.221 

Roy's Largest Root 0.005 0.983 2 426 0.375 1.966 0.221 

AGE 

Pillai's Trace 0.003 0.589 2 426 0.555 1.179 0.148 

Wilks' Lambda 0.997 0.589 2 426 0.555 1.179 0.148 

Hotelling's Trace 0.003 0.589 2 426 0.555 1.179 0.148 

Roy's Largest Root 0.003 0.589 2 426 0.555 1.179 0.148 

EDUCATION 

Pillai's Trace 0.007 1.542 2 426 0.215 3.084 0.327 

Wilks' Lambda 0.993 1.542 2 426 0.215 3.084 0.327 

Hotelling's Trace 0.007 1.542 2 426 0.215 3.084 0.327 

Roy's Largest Root 0.007 1.542 2 426 0.215 3.084 0.327 

INCOME 

Pillai's Trace 0.006 1.179 2 426 0.309 2.359 0.258 

Wilks' Lambda 0.994 1.179 2 426 0.309 2.359 0.258 

Hotelling's Trace 0.006 1.179 2 426 0.309 2.359 0.258 

Roy's Largest Root 0.006 1.179 2 426 0.309 2.359 0.258 
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Table 37. Parameter Estimates for Restaurant Reactance Model 

Dependent 

Variables 
Parameter B 

Std. 

Error 
t Sig. 

95% Confidence 

Interval  Noncent. 

Parameter 

 Observed 

Power Lower 
Bound 

Upper 
Bound 

Restaurant 

Frequency 

Intercept -0.994 0.848 -1.171 0.242 -2.661 0.674 1.171 0.215 

IMP -0.002 0.019 -0.101 0.92 -0.039 0.035 0.101 0.051 

HPRS -0.033 0.012 -2.825 0.005 -0.055 -0.01 2.825 0.805 

SHS 0.045 0.012 3.666 0 0.021 0.07 3.666 0.955 

HPRS*IMP -0.001 0.001 -0.831 0.406 -0.004 0.002 0.831 0.132 

AGE -0.003 0.007 -0.384 0.701 -0.017 0.011 0.384 0.067 

EDUCATION 0.134 0.093 1.449 0.148 -0.048 0.317 1.449 0.304 

INCOME 0.101 0.066 1.531 0.126 -0.029 0.231 1.531 0.333 

Restaurant 

Duration 

Intercept 0.09 0.76 0.118 0.906 -1.405 1.585 0.118 0.052 

IMP -0.019 0.017 -1.161 0.246 -0.052 0.013 1.161 0.212 

HPRS -0.027 0.01 -2.6 0.01 -0.047 -0.007 2.6 0.737 

SHS 0.038 0.011 3.455 0.001 0.017 0.06 3.455 0.932 

HPRS*IMP -0.002 0.001 -1.403 0.161 -0.004 0.001 1.403 0.288 

AGE -0.007 0.006 -1.055 0.292 -0.02 0.006 1.055 0.183 

EDUCATION 0 0.083 0.002 0.998 -0.163 0.164 0.002 0.05 

INCOME 0.058 0.059 0.985 0.325 -0.058 0.175 0.985 0.166 

R2: ΔFrequency=0.148; ΔDuration=0.170 

 

I2. Bar Reactance Model 

Pre- and Post-Ban bar patronage was investigated using the frequency to visit bars in 

South Dakota and the amount of time spent. Note that 183 out of 531 responses who 

indicated they have never visited bars in South Dakota were eliminated from the GLM 

analysis. The total of 348 responses was kept for the analyses. Table I6 shows the 

distribution of Pre-Ban and Post-Ban bar patronage. The majority of respondents visited 

bars in South Dakota less than a once a month, or once or twice a month either before or 

after smoking ban was implemented. A relatively large portion of respondents spent 30 

minutes to 1 hour and 30 minutes at bars in South Dakota. Distribution of specific bar 

patronage change scores is described in Table I7. The descriptive results showed that 46% 
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of respondents changed (23% increased and 23% decreased) their frequency to visit bars 

in South Dakota after the smoking ban was implemented, while 54% did not change their 

patronage (see Table I8). In addition, 30% of respondents reduced the amount of time 

spent at bars in South Dakota while 30% of respondents increased.  

Overall multivariate significance test indicated that the multivariate effect of IMP 

(Attitude Importance) (Wilks’ lambda = .973, F(1, 339) = 4.640, p = .01) and SHS 

(Sensitivity to Secondhand Smoking) (Wilks’ lambda = .911, F(1, 339) = 16.630, p 

= .000) were statistically significant (see Table I9). As Table I10 illustrates, the univariate 

analysis tests find statistically significant negative effect of IMP on bar duration (t = -

2.934, p = .004). However, there was no statistical significance of the effect of IMP on 

bar frequency (t = -0.851, p = .396). In addition, the positive effect of SHS on bar 

frequency and duration (t = 3.793, p = .004 and t = 5.705, p = .000, respectively) was also 

statistically significant. Other effects were not statistically significant for either bar 

frequency or duration. 
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Table 38. Bar Patronage 

Measurements 

Pre-Ban Post-Ban 

Frequency Percentage (%) Frequency Percentage (%) 

Bar 

Frequency 

Never 43 12.4 59 17.0 

Less than a once a month 210 60.3 187 53.7 

Once or twice a month 43 12.4 44 12.6 

Once a week 11 3.2 14 4.0 

Twice a week 4 1.1 10 2.9 

3 times a week 16 4.6 17 4.9 

More than 3 times a week 21 6.0 17 4.9 

Total 348 100.0 348 100.0 

Bar 

Duration 

I did not drink at bars in South 
Dakota during the time period. 

43 12.4 59 17.0 

Less than 30 minutes 49 14.1 30 8.6 

30 minutes to 1 hour 79 22.7 78 22.4 

More than 1 hour but no more than 

1 hour and 30 minutes 
60 17.2 74 21.3 

More than 1 hour and 30 minutes 

but no more than 2 hours 
39 11.2 41 11.8 

More than 2 hours but no more 

than 3 hours 
39 11.2 51 14.7 

More than 3 hours 39 11.2 15 4.3 

Total 348 100.0 348 100.0 
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Table 39. Bar Patronage Change Scores 

Patronage Change Score Frequency Percentage (%) 

Change in 

Frequency 

-6.00 4 1.1 

-5.00 6 1.7 

-4.00 6 1.7 

-3.00 5 1.4 

-2.00 11 3.2 

-1.00 48 13.8 

.00 188 54.0 

1.00 51 14.7 

2.00 11 3.2 

3.00 3 .9 

4.00 4 1.1 

5.00 8 2.3 

6.00 3 .9 

Total 348 100.0 

Change in 
Duration 

-6.00 7 2.0 

-5.00 12 3.4 

-4.00 20 5.7 

-3.00 18 5.2 

-2.00 22 6.3 

-1.00 24 6.9 

.00 138 39.7 

1.00 25 7.2 

2.00 40 11.5 

3.00 27 7.8 

4.00 9 2.6 

5.00 6 1.7 

Total 348 100.0 

 

Table 40. Descriptive Results of Bar Patronage 

Dependent Variables 

Pre-Ban Post-Ban Change Scores 

M SD M SD MIN MAX M SD 

Restaurant Frequency 2.58 1.545 2.56 1.552 -6.00 6.00 -.0201 1.71521 

Restaurant Duration 2.80 1.847 2.65 1.732 -6.00 5.00 -.1494 2.31536 
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Table 41. Multivariate Significance Test for Bar Reactance Model 

Effect Tests Value F 
Hypothesis 

df 

Error 

df 
Sig. 

Noncent. 

Parameter 

Observed 

Power 

Intercept 

Pillai's Trace 0.008 1.417 2 339 0.244 2.834 0.303 

Wilks' Lambda 0.992 1.417 2 339 0.244 2.834 0.303 

Hotelling's Trace 0.008 1.417 2 339 0.244 2.834 0.303 

Roy's Largest Root 0.008 1.417 2 339 0.244 2.834 0.303 

IMP 

Pillai's Trace 0.027 4.640 2 339 0.01 9.28 0.78 

Wilks' Lambda 0.973 4.640 2 339 0.01 9.28 0.78 

Hotelling's Trace 0.027 4.640 2 339 0.01 9.28 0.78 

Roy's Largest Root 0.027 4.640 2 339 0.01 9.28 0.78 

HPRS 

Pillai's Trace 0.011 1.969 2 339 0.141 3.938 0.407 

Wilks' Lambda 0.989 1.969 2 339 0.141 3.938 0.407 

Hotelling's Trace 0.012 1.969 2 339 0.141 3.938 0.407 

Roy's Largest Root 0.012 1.969 2 339 0.141 3.938 0.407 

SHS 

Pillai's Trace 0.089 16.630 2 339 0 33.261 1 

Wilks' Lambda 0.911 16.630 2 339 0 33.261 1 

Hotelling's Trace 0.098 16.630 2 339 0 33.261 1 

Roy's Largest Root 0.098 16.630 2 339 0 33.261 1 

HPRS*IMP 

Pillai's Trace 0 .002 2 339 0.998 0.003 0.05 

Wilks' Lambda 1 .002 2 339 0.998 0.003 0.05 

Hotelling's Trace 0 .002 2 339 0.998 0.003 0.05 

Roy's Largest Root 0 .002 2 339 0.998 0.003 0.05 

AGE 

Pillai's Trace 0.003 .548 2 339 0.579 1.096 0.14 

Wilks' Lambda 0.997 .548 2 339 0.579 1.096 0.14 

Hotelling's Trace 0.003 .548 2 339 0.579 1.096 0.14 

Roy's Largest Root 0.003 .548 2 339 0.579 1.096 0.14 

EDUCATION 

Pillai's Trace 0.012 2.111 2 339 0.123 4.222 0.432 

Wilks' Lambda 0.988 2.111 2 339 0.123 4.222 0.432 

Hotelling's Trace 0.012 2.111 2 339 0.123 4.222 0.432 

Roy's Largest Root 0.012 2.111 2 339 0.123 4.222 0.432 

INCOME 

Pillai's Trace 0.009 1.484 2 339 0.228 2.969 0.316 

Wilks' Lambda 0.991 1.484 2 339 0.228 2.969 0.316 

Hotelling's Trace 0.009 1.484 2 339 0.228 2.969 0.316 

Roy's Largest Root 0.009 1.484 2 339 0.228 2.969 0.316 
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Table 42. Parameter Estimates for Bar Reactance Model 

Dependent 

Variables 
Parameter   B 

 Std. 

Error 
 t  Sig. 

95% Confidence 

Interval 
  

 Noncent. 

Parameter 

 Observed 

Power 
Lower 

Bound 

Upper 

Bound 

Bar Frequency 

Intercept -1.544 0.921 -1.676 0.095 -3.356 0.268 1.676 0.387 

IMP -0.017 0.02 -0.851 0.396 -0.056 0.022 0.851 0.136 

HPRS -0.024 0.013 -1.881 0.061 -0.049 0.001 1.881 0.467 

SHS 0.051 0.013 3.793 0 0.024 0.077 3.793 0.966 

HPRS*IMP 0 0.002 -0.043 0.965 -0.003 0.003 0.043 0.05 

AGE 0.003 0.008 0.414 0.679 -0.012 0.018 0.414 0.07 

EDUCATION 0.18 0.097 1.857 0.064 -0.011 0.371 1.857 0.457 

INCOME 0.036 0.071 0.5 0.617 -0.104 0.175 0.5 0.079 

Bar Duration 

Intercept -0.799 1.085 -0.737 0.462 -2.933 1.334 0.737 0.114 

IMP -0.069 0.024 -2.934 0.004 -0.115 -0.023 2.934 0.833 

PRT -0.023 0.015 -1.542 0.124 -0.052 0.006 1.542 0.337 

SHS 0.09 0.016 5.705 0 0.059 0.121 5.705 1 

HPRS*IMP 0 0.002 -0.054 0.957 -0.004 0.004 0.054 0.05 

AGE -0.005 0.009 -0.597 0.551 -0.023 0.013 0.597 0.091 

EDUCATION 0.027 0.114 0.234 0.815 -0.198 0.251 0.234 0.056 

INCOME -0.095 0.084 -1.134 0.258 -0.259 0.07 1.134 0.205 

R2: ΔFrequency=0.197; ΔDuration=0.389 

 

I3. VLTs Reactance Model 

Pre- and Post-Ban VLTs participation was investigated using the frequency to 

participate VLTs in South Dakota and the amount of time spent. Note that 384 out of 531 

responses indicated they have never played VLTs in South Dakota and were eliminated 

from the GLM analysis. The total of 147 responses was kept for the analyses. Table I11 

shows the distribution of Pre-Ban and Post-Ban VLTs participation. The majority of 

respondents participated VLTs in South Dakota less than a once a month either before or 

after smoking ban was implemented. Relatively large portion of respondents spent time 

of less than 1 hour for playing VLTs in South Dakota. Distribution of specific for VLTs 
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participation change scores is described in Table I12. The descriptive results showed that 

43% of respondents changed (15% increased and 28% decreased) their frequency to play 

VLTs in South Dakota after the smoking ban was implemented, while 57% did not 

change their participation (see Table I13). In addition, 32% of respondents reduced the 

amount of time spent for playing VLTs in South Dakota while 26% of respondents 

increased.  

Overall multivariate significance test indicated that the multivariate effect of IMP 

(Attitude Importance) (Wilks’ lambda = .938, F(1, 138) = 4.544, p = .012) was 

statistically significant (see Table I14). As Table H15 illustrates, the univariate analysis 

tests find statistically significant negative effect of IMP on VLTs duration (t = -2.998, p 

= .003). However, there was no statistical significance of the effect of IMP on VLTs 

frequency (t = -1.485, p = .14). Note that although multivariate significance test does not 

indicate the statistical significance, the univariate analysis tests find statistically 

significant negative effect of SHS on VLTs frequency (t = 2.158, p = .033). Other effects 

were not statistically significant for either VLTs frequency or duration. 
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Table 43. VLTs Participation 

 Measurements  

Pre-Ban  Post-Ban  

Frequency 
Percentage 

(%) 
Frequency 

Percentage 

(%) 

VLTs 
Frequency 

Never 14 9.5 27 18.4 

Less than a once a month 92 62.6 91 61.9 

Once or twice a month 23 15.6 18 12.2 

Once a week 3 2.0 3 2.0 

Twice a week 5 3.4 3 2.0 

3 times a week 5 3.4 2 1.4 

More than 3 times a week 5 3.4 3 2.0 

Total 147 100.0 147 100.0 

VLTs 
Duration 

I did not participate in video lottery games in South 

Dakota during the time period. 
14 9.5 27 18.4 

Less than 30 minutes 46 31.3 34 23.1 

30 minutes to 1 hour 36 24.5 36 24.5 

More than 1 hour but no more than 1 hour and 30 minutes 12 8.2 13 8.8 

More than 1 hour and 30 minutes but no more than 2 

hours 
9 6.1 10 6.8 

More than 2 hours but no more than 3 hours 8 5.4 9 6.1 

More than 3 hours 22 15.0 18 12.2 

Total 147 100.0 147 100.0 
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Table 44. VLTs Participation Change Scores 

Participation Change Score Frequency Percentage (%) 

VLTs 

Frequency 

-5.00 3 2.0 

-4.00 4 2.7 

-3.00 2 1.4 

-2.00 14 9.5 

-1.00 18 12.2 

.00 84 57.1 

1.00 16 10.9 

2.00 3 2.0 

4.00 1 .7 

5.00 1 .7 

6.00 1 .7 

Total 147 100.0 

VLTs 

Duration 

-6.00 4 2.7 

-5.00 2 1.4 

-4.00 9 6.1 

-3.00 5 3.4 

-2.00 14 9.5 

-1.00 13 8.8 

.00 62 42.2 

1.00 12 8.2 

2.00 10 6.8 

3.00 4 2.7 

4.00 5 3.4 

5.00 4 2.7 

6.00 3 2.0 

Total 147 100.0 

 

Table 45. Descriptive Results of VLTs Participation 

Dependent Variables 

Pre-Ban Post-Ban Change Scores 

M SD M SD MIN MAX M SD 

VLTs Frequency 2.51 1.336 2.20 1.127 -5.00 6.00 -.3129 1.48418 

VLTs Duration 2.46 1.928 2.30 1.942 -6.00 6.00 -.1633 2.37579 
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Table 46. Multivariate Significance Test for VLTs Reactance Model 

Effect Tests  Value F 
Hypothesis 

df 
Error df Sig. 

Noncent. 

Parameter 

Observed 

Power 

Intercept 

Pillai's Trace 0.01 .711 2 138 0.493 1.422 0.168 

Wilks' Lambda 0.99 .711 2 138 0.493 1.422 0.168 

Hotelling's Trace 0.01 .711 2 138 0.493 1.422 0.168 

Roy's Largest Root 0.01 .711 2 138 0.493 1.422 0.168 

IMP 

Pillai's Trace 0.062 4.544 2 138 0.012 9.088 0.765 

Wilks' Lambda 0.938 4.544 2 138 0.012 9.088 0.765 

Hotelling's Trace 0.066 4.544 2 138 0.012 9.088 0.765 

Roy's Largest Root 0.066 4.544 2 138 0.012 9.088 0.765 

HPRS 

Pillai's Trace 0.015 1.066 2 138 0.347 2.131 0.234 

Wilks' Lambda 0.985 1.066 2 138 0.347 2.131 0.234 

Hotelling's Trace 0.015 1.066 2 138 0.347 2.131 0.234 

Roy's Largest Root 0.015 1.066 2 138 0.347 2.131 0.234 

SHS 

Pillai's Trace 0.036 2.555 2 138 0.081 5.11 0.504 

Wilks' Lambda 0.964 2.555 2 138 0.081 5.11 0.504 

Hotelling's Trace 0.037 2.555 2 138 0.081 5.11 0.504 

Roy's Largest Root 0.037 2.555 2 138 0.081 5.11 0.504 

HPRS*IMP 

Pillai's Trace 0.017 1.176 2 138 0.312 2.352 0.254 

Wilks' Lambda 0.983 1.176 2 138 0.312 2.352 0.254 

Hotelling's Trace 0.017 1.176 2 138 0.312 2.352 0.254 

Roy's Largest Root 0.017 1.176 2 138 0.312 2.352 0.254 

AGE 

Pillai's Trace 0 .011 2 138 0.989 0.021 0.052 

Wilks' Lambda 1 .011 2 138 0.989 0.021 0.052 

Hotelling's Trace 0 .011 2 138 0.989 0.021 0.052 

Roy's Largest Root 0 .011 2 138 0.989 0.021 0.052 

EDUCATION 

Pillai's Trace 0.01 .677 2 138 0.51 1.355 0.162 

Wilks' Lambda 0.99 .677 2 138 0.51 1.355 0.162 

Hotelling's Trace 0.01 .677 2 138 0.51 1.355 0.162 

Roy's Largest Root 0.01 .677 2 138 0.51 1.355 0.162 

INCOME 

Pillai's Trace 0.026 1.835 2 138 0.163 3.67 0.378 

Wilks' Lambda 0.974 1.835 2 138 0.163 3.67 0.378 

Hotelling's Trace 0.027 1.835 2 138 0.163 3.67 0.378 

Roy's Largest Root 0.027 1.835 2 138 0.163 3.67 0.378 
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Table 47. Parameter Estimates for VLTs Reactance Model 

Dependent 

Variables 
Parameter B 

 Std. 

Error 
 t  Sig. 

95% Confidence 

Interval  Noncent. 

Parameter 

 Observed 

Power Lower 
Bound 

Upper 
Bound 

VLTs 
Frequency 

Intercept -1.385 1.168 -1.186 0.238 -3.694 0.924 1.186 0.218 

IMP -0.037 0.025 -1.485 0.14 -0.087 0.012 1.485 0.314 

HPRS -0.021 0.016 -1.283 0.202 -0.053 0.011 1.283 0.247 

SHS 0.037 0.017 2.158 0.033 0.003 0.071 2.158 0.573 

HPRS*IMP -1.00E-03 0.002 -0.325 0.745 -0.005 0.003 0.325 0.062 

AGE 0.001 0.009 0.126 0.9 -0.018 0.02 0.126 0.052 

EDUCATION 0.137 0.122 1.12 0.264 -0.105 0.379 1.12 0.199 

INCOME 0.156 0.084 1.858 0.065 -0.01 0.322 1.858 0.454 

VLTs Duration 

Intercept -1.522 1.805 -0.843 0.401 -5.091 2.048 0.843 0.133 

IMP -0.116 0.039 -2.998 0.003 -0.193 -0.04 2.998 0.845 

PRT -0.005 0.025 -0.21 0.834 -0.055 0.044 0.21 0.055 

SHS 0.05 0.027 1.86 0.065 -0.003 0.102 1.86 0.455 

HPRS*IMP 0.003 0.003 1.003 0.318 -0.003 0.01 1.003 0.169 

AGE 0.002 0.015 0.135 0.893 -0.027 0.031 0.135 0.052 

EDUCATION 0.178 0.189 0.94 0.349 -0.196 0.551 0.94 0.154 

INCOME 0.197 0.13 1.516 0.132 -0.06 0.454 1.516 0.325 

R2: ΔFrequency=0.264; ΔDuration=0.314 

 


