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EXECUTIVE SUMMARY
The Massachusetts Gambling Impact Cohort (MAGIC) is a prospective study of gambling and problem
gambling conducted in Massachusetts from 2013 to 2019. A group of 3,139 adults, 18 and older, was
recruited via address-based sampling, with the sample over selected for factors that put them at higher
risk of future problem gambling. Otherwise, the sample was roughly representative of the demographic
profile of the Massachusetts population. The cohort had five assessment periods, with inter-assessment
intervals ranging from 11.5 to 24 months. The vast majority of assessments were self-administered with
most completed online and a minority completed on paper. The assessment collected comprehensive
information on gambling-related behavior, attitudes, motivations, context, fallacies; problem gambling;
physical health; mental health; substance use and abuse; social functioning; personality; and
demographics. A retention rate of 81.1% was achieved in Wave 4 and 69.9% of participants completed
all four waves.
MAGIC has three primary research goals. The first is to understand the stability and course of problem,
at-risk, and recreational gambling. The second is to develop an etiological model of problem gambling.
The third is to use the findings from the above research to optimize the treatment and prevention of
problem gambling in Massachusetts. The present report is a descriptive account of the stability and
transitions of problem, at-risk, and recreational gambling over four Waves. It follows the basic format
of the two prior reports in this series, the Wave 1 to 2 report (Volberg, Williams, Stanek, Zorn & Mazar,
2017), and the Wave 1 to 3 report (Mazar et al., 2019). A comprehensive Final Report on the MAGIC
study within the next 6 months will provide an interpretive account of the stability and transitions over
the full five waves as well as present an etiological model of problem gambling and the relevant policy
implications. The present report is primarily a methodological report of interest to researchers. That
said, the present findings provide some preliminary data pertaining to a) the potential impact of casino
introduction into Massachusetts on gambling and problem gambling (that will be explored in greater
detail in future SEIGMA reports); and b) the inherent instability and relapse rates of problem gambling
that is of relevance to public health interventions.
When restricting the analysis to individuals who completed all four waves, a significant difference across
waves was observed in the past year self-reported participation in most individual types of gambling
with the exception of horse/dog race betting and sports betting. In most cases this reflects self-reported
increases in Wave 3 or 4 participation rates relative to either Wave 1 or 2 or both. However, there was a
decrease in reported out-of-state casino patronization beginning in Wave 3. Statistically significant
differences are commonly obtained with large sample sizes (over 2,000 in the present case) and do not
necessarily denote meaningful differences. That said, the increases in participation rates for traditional
lottery, instant tickets, and raffles parallel actual revenue increases in these formats during those time
periods (likely driven by the unusually high Powerball jackpot in 2016). Changes in how the question was
asked may have been responsible for the reported increases in daily lottery games, bingo, and online
gambling participation.
When restricting the analysis to individuals who completed all four waves, there was also significant
variation over time in the relative prevalence of the four gambling categories (Non-Gambling,
Recreational Gambling, At-Risk Gambling, Problem Gambling). This reflected higher rates of Recreational
Gambling in Waves 3 and 4 relative to Waves 1 and 2, along with a corresponding decrease in NonGambling in Waves 3 and 4 relative to Waves 1 and 2. At-Risk Gambling also decreased in Wave 4
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relative to Wave 2. However, this was offset by an increase in problem gambling in Wave 4 relative to
Wave 1. Here again, large sample sizes facilitate statistically significant differences and do not always
indicate meaningful differences.
The individual stability of gambling categories varied as a function of category. Non-Gambling was a
fairly stable classification, with the majority of Non-Gamblers in one wave continuing to be NonGamblers at the next wave. That said, only a minority of Non-Gamblers (38.2%) were Non-Gamblers
throughout all four waves. Rather, the majority (61.4%) transitioned to Recreational Gambling in either
Wave 2, 3, or 4, with a minority of those transitioning back to Non-Gambling in the following wave.
Recreational Gamblers, who constitute the majority of the sample, had the most stable behavioral
pattern, with the large majority of Recreational Gamblers continuing to be Recreational Gamblers in the
next wave, and 64.7% continuing to be Recreational Gamblers throughout all four waves. A small
percentage eventually transitioned into Non-Gambling (13.5%) or At-Risk Gambling (19.4%), and an even
smaller percentage (2.3%) became Problem Gamblers at some point in the subsequent three waves.
In contrast, people with sub-clinical levels of problem gambling symptomatology (‘At-Risk Gamblers’)
had an unstable trajectory, with only a minority continuing to be in this category in the next wave and
only 10.4% continuing in this category for four consecutive waves. Although a significant percentage of
At-Risk Gamblers subsequently become Problem Gamblers (16.4%), a much more common route was
transitioning back to Recreational Gambling.
Problem gambling was somewhat more stable than At-Risk Gambling, but still fairly unstable, with the
majority of Problem Gamblers transitioning to At-Risk or Recreational Gambling in the next wave.
Indeed, one wave was the modal duration of Problem Gambling, occurring in 57.0% of problem
gamblers. A longer duration did occur for a significant minority, with 23.2% being in this category in all
four waves and many others being in this category for either two or three consecutive waves. Risk of
chronic problem gambling tended to increase with each consecutive year of problem gambling status.
The relatively short episode duration for most problem gamblers also meant that recovery rates tended
to be high. However, of those that recovered by Wave 2, 25.3% had relapsed in either Wave 3 or Wave
4. The longer-term relapse rate beyond this time frame is unknown, but is expected to be significantly
higher.
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INTRODUCTION
Major longitudinal studies of gambling and problem gambling have been undertaken in Canada (elGuebaly, Casey, Currie et al., 2015; Williams, Hann, Schopflocher et al, 2015), Australia (Billi, Stone,
Marden, & Yeung, 2014), Sweden (Romild, Volberg & Abbott, 2014), and New Zealand (Abbott,
Bellringer, & Garrett, 2018). Collectively, these studies have provided considerable information
pertaining to the incidence, stability, and etiology of problem gambling. There is no doubt the results of
these studies also apply to Massachusetts. However, there is also reason to suspect some differences as
these studies were conducted at earlier time period (2006-2014) and in jurisdictions: (1) with much
more pervasive availability of legal gambling than Massachusetts; (2) with a much more stable set of
legal gambling offerings (including casino availability) over the study period; (3) having a younger legal
age for casino gambling (i.e., 18) 1; (4) having some demographic differences with Massachusetts; and (5)
having a different set of harm minimization protocols and strategies.
Because of these potential differences, and because there had never been any longitudinal research
studies of gambling and problem gambling in Massachusetts (or the United States), a longitudinal study
of gambling was commissioned by the Massachusetts Gaming Commission in April 2014. This is known
as the Massachusetts Gambling Impact Cohort: MAGIC. MAGIC has an important relationship to the
other major gambling-related research initiative in Massachusetts, the Social and Economic Impacts of
Gambling in Massachusetts (SEIGMA) study, which began in March 2013 to evaluate the impacts of
casino introductions to the state between June 2015 and June 2019 2. The relationship between the two
projects is due to (1) MAGIC also being able to shed some light on the impact of casino introduction by
observed changes in the cohort in relation to casino openings; (2) both projects being conducted by the
same research team from the University of Massachusetts (Amherst); (3) the fact that the MAGIC cohort
originally derived from a Baseline General Population Survey (BGPS) of 9,578 Massachusetts adults (18+)
conducted between September 2013 and May 2014 as part of the SEIGMA project.
MAGIC has three primary research goals:
1. To understand the stability and course of problem, at-risk, and recreational gambling.
Periodic cross-sectional assessments of the population provide snapshots of prevalence rates but
provide no information on individual trajectories or the inherent stability of the entity being
assessed. A stable prevalence rate across time can either reflect continuity in the same group of
individuals, the rate of new cases being equivalent to the rate of remission, or something in
between. These scenarios have much different implications for prevention and treatment, and
which one is actually occurring can only be determined with a cohort study that tracks individual
trajectories.
2. Develop an etiological model of problem gambling.
Age 20 in New Zealand
Plainridge Park Casino on June 24, 2015, MGM Springfield casino on August 24, 2018, and Encore Boston Harbor
casino on June 24, 2019.

1
2
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This is also related to the question of stability and course, but the purpose here is to more
comprehensively identify the specific risk factors that lead to problem gambling onset, recovery, and
relapse, with a particular interest in the role of casino availability. Internationally, considerable
effort is currently going into the development of strategies to prevent problem gambling.
Unfortunately, the majority of these initiatives appear to be fairly ineffectual (Williams, West, &
Simpson, 2012). This is partly due to the fact that most of these educational and policy initiatives
have been put in place because they “seemed like good ideas” and/or were being used in other
jurisdictions, rather than having demonstrated scientific efficacy or being derived from a clear
understanding of effective prevention practices. However, it is also due to the fact that there is no
comprehensive and well-established etiological model of problem gambling to guide these efforts.
While there are many well established correlates of problem gambling (e.g., gambling fallacies,
mental health problems, etc.), their association with problem gambling may occur either because
they caused problem gambling, developed concurrently with problem gambling, or developed as a
consequence of problem gambling. From a prevention standpoint, knowing how and where to
effectively intervene hinges on having research that clearly identifies the variables that are
etiologically involved in problem gambling, their temporal sequence, and their causal connections.
Similarly, knowing the factors implicated in sustained recovery from problem gambling is very
important for the purposes of treatment. Longitudinal research is the best way of disentangling
these complex relationships and understanding the chronology and causal directions, potentially
allowing for the creation of a detailed etiological model of how gambling and problem gambling
develops, continues, and remits. Longitudinal research has been applied successfully many times in
the fields of health, mental health, and addiction to elucidate these connections. To date, however,
comprehensive longitudinal studies are relatively uncommon in the area of gambling and problem
gambling.
3. To operationalize the above findings to optimize the treatment and prevention of problem
gambling in Massachusetts.
The ultimate purpose of all of this research is to achieve a better understanding of gambling and
problem gambling so as to minimize its harm and maximize its benefits.
Originally, an additional research goal of MAGIC was to determine the annual incidence of problem
gambling in Massachusetts. However, this has become a problematic determination for several reasons.
For one, the MAGIC cohort established in Wave 2 consisted of a stratified unequal probability of
selection sample derived from the BGPS, which itself is a stratified unequal probability of selection
sample from the population. It was always uncertain whether weighting back to the population
sufficiently adjusted for all sample bias, especially considering that new weights had to continually be
created to account for the non-random loss of participants with each wave. One bias of particular
concern was that prospective participants became aware in Wave 2 that MAGIC was primarily a study of
gambling, rather than a survey of ‘health and recreation behavior’ as it was described in Wave 1 (which
tends to lead to loss of non-gamblers and retention of heavy gamblers, Williams & Volberg (2009)). A
final issue that makes the calculation of annual incidence untenable is that the inter-assessment interval
from Wave 3 to Wave 4 was 24 months, compared to 16.8 months from Wave 1 to Wave 2 and 12
months from Wave 2 to Wave 3.
The focus on the present report is on the stability and transitions of problem, at-risk, and recreational
gambling over four Waves. It follows the basic format of the two prior reports in this series, the Wave 1
to 2 report (Volberg, Williams, Stanek, Zorn & Mazar, 2017), and the Wave 1 to 3 report (Mazar et al.,
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2019). The present report is primarily a methodological report of interest to researchers. A
comprehensive Final Report on the MAGIC study in the next 6 months will more fully examine the
stability and transitions over the full five waves as well as present an etiological model of problem
gambling and their relevant policy implications.
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METHOD
Recruitment and Retention
BGPS/Wave 1
As mentioned, Wave 1 of MAGIC was derived from a Baseline General Population Survey (BGPS) of
9,578 Massachusetts adults (18+) that was conducted as part of the SEIGMA project (Volberg, Williams,
Stanek, Zorn & Rodriguez-Monguio, 2017). Survey administration began in September 2013 and was
undertaken by NORC at the University of Chicago on behalf of the University of Massachusetts (Amherst).
Address-based sampling was employed followed by multi-modal recruitment. The specific steps were as
follows:
1. A random sample of 33,368 residential mail delivery locations in Massachusetts were selected from
the universe of 2,731,168 known residential locations as compiled by the U.S. Postal Service (with a
degree of oversampling for western Massachusetts).
2. An attempt was made to match these addresses with landline telephone numbers, which was
successfully achieved for 78% of addresses.
3. Regardless of whether a landline match was made, all addresses were mailed an invitation to
participate in a 10-15 minute online survey of “health and recreation behavior in Massachusetts”, with
the website identified in the letter. [Note: a ‘health and recreation’ description was utilized to prevent
biasing the sample toward gamblers, which tends to occur when the survey is described as a ‘gambling
survey’ (Williams & Volberg, 2009, 2010)]. The letter also indicated the adult (18+) in the household
having the next birthday should be the person completing the survey. A $1 incentive was enclosed and
participants were informed they would receive a $10 Amazon gift-code if they completed the survey
within 14 days.
4. Postcards reminding participants of the survey and thanking them for completion if they had already
completed it were sent one and two weeks after the initial invitation letter.
5. Participants who had not completed the online survey within four weeks were mailed a package that
contained a paper version of the questionnaire, a postage-paid return envelope, a $5 incentive and a
letter that invited them to fill out either the online or paper versions of the questionnaire.
6. Two weeks later a reminder postcard was mailed out.
7. Two weeks later a second invitation letter was sent out along with a second paper copy of the
questionnaire.
8. Addresses that did not complete either the paper or online survey and whose household had been
matched to a landline were then contacted by phone and given the opportunity to complete the
survey over the phone (via a computer-assisted telephone interview) as well as reminded of the paper
and online options. All three of the BGPS data collection modalities (online, paper, phone) were
available in both Spanish and English, with 1.5% (n = 73) of respondents completing the survey in
Spanish.
9. People who could be contacted but did not wish to participate were contacted by phone at a later date by an
experienced refusal converter as long as the initial refusal was not adamant.
10. People who could not be contacted via any of the three modes were sent to NORC’s Locating personnel,
who checked for alternate phone numbers and additional contacts listed on the BGPS, as well as
conducting Internet and reverse telephone number searches.
11. The final obtained sample was 9,578 completed surveys, with 40% of these done online, 52% on
paper, and 7% by telephone interview. The first survey was completed on September 13, 2013 and the
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last survey on July 1, 2014, with 95% completed by April 2, 2014. Overall response rate was 36.6%
(AAPOR-RR3, 2015).

Wave 2
1. To formally establish the MAGIC cohort, a subsample of 4,860 from the BGPS was identified for
recruitment into ‘Wave 2’. The sample size of 4,860 was chosen to ensure it resulted in an ultimate
cohort size of at least 2,600 individuals. The sample composition was chosen to ensure it contained a
high portion of the individuals thought to be at most risk for future problem gambling. This included
a) everyone identified as a problem gambler; b) everyone identified as an at-risk gambler; c)
everyone who reported spending at least $1200 on gambling in the past 12 months; d) everyone who
reported gambling at least once a week or more in the past 12 months; e) everyone who had
provided military service after September 2001. A random selection of all other individuals
constituted the remainder of the cohort. (For further details see the Wave 1 – 2 report: Volberg,
Williams, Stanek, Zorn & Mazar, 2017).
2. Wave 2 began in March 2015. 3 The same multimodal recruitment procedure utilized in Wave 1 was
utilized in Wave 2 with the exception being that the Spanish language option was eliminated.
[Nonetheless, among the 73 individuals who completed Wave 1 in Spanish, 29 participated in Wave
2, 11 in Wave 3, and 14 in Wave 4]. The 4,860 selected individuals were first mailed an invitation
letter explaining that the University of Massachusetts Amherst was conducting a ‘longitudinal study
about gambling’ 4 and would like to have the individual who completed the Wave 1 questionnaire to
participate in an online Wave 2 survey. The letter contained a $5 incentive, a PIN, and offered a $20
Amazon gift code if they completed the survey within 14 days. To better ensure that the individual
who completed Wave 1 was also the individual who completed Wave 2, respondent demographic
information (name, age, and gender) collected during Wave 1 was preloaded into the screener
question 5 for the Wave 2 online questionnaire and telephone interviews.
3. In the end, of the 4,860 individuals selected for recruitment, 3,139 completed the Wave 2
questionnaire, which is a response rate of 65.1% (AAPOR-RR3, 2015). A total of 58% completed the
survey online, 36% by paper, and 5% by phone. The first survey was completed on March 20, 2015
and the last on October 13, 2015, with 95% completed by June 23, 2015. [Note that Plainridge Park
Casino opened on June 24, 2015]. Response rate by strata is detailed in Table 1.
Table 1. MAGIC Wave 2 Sampling Strategy and Achieved Response Rate

Strata from the BGPS
Problem Gamblers
At-Risk Gamblers
Spent $1200+ on gambling in past 12 months

Sampling
Fraction
100%
100%
100%

Eligible n
133
450
1088

Achieved
Sample
81
295
726

Response
Rate by
Strata
61.4%
65.7%
67.2%

Although the MGC agreed to contract with the University of Massachusetts Amherst for the MAGIC study in April
2014, the start of Wave 2 was delayed until after the November 2014 election which included a ballot question
regarding repeal of the Expanded Gaming Act permitting the introduction of casinos.
4
The more explicit description of the study as a ‘gambling study’ was necessitated by the fact that Wave 1
participants would now have been aware that the focus of the questionnaire was on gambling, which was made
even more evident by the project name “Massachusetts Gambling Impact Cohort”.
5
Online: “Please confirm that you are [NAME], the individual who completed the Massachusetts
Survey of Health and Recreation in [INTERVIEW MONTH AND YEAR]”. Telephone: “We would like to speak with
[NAME]. In [INTERVIEW MONTH AND YEAR], (he/she) participated in a survey on health and recreation in
Massachusetts. Is [NAME} available?”
3
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Gambled weekly or more in past 12 months
Military Service (Sept 2001 or later)
All Others
TOTAL

100%
100%
33%

792
49
7066
9578

534
37
1466
3139

67.6%
78.7%
63.1%
65.1%

Table 2 compares key demographic characteristics of the obtained Wave 2 cohort with the
Massachusetts adult population in 2015 from the American Community Survey. As seen, the cohort is
reasonably representative, albeit with a) proportionally fewer people <35 years old and proportionally
more >55 years old; b) proportionally fewer racial/ethnic minorities; and proportionally fewer
individuals with lower educational attainment and proportionally more with higher educational
attainment.
Table 2. Demographic Profile of the MAGIC Wave 2 Cohort relative to the MA Adult (18+) Population
MAGIC Wave 2
Gender

Age

Race/Ethnicity

Educational
Attainment

Household
Income

1.

Male
Female
18-20
21-24
25-34
35-54
55-64
65-79
80+
Hispanic
White
Black
Asian
Some other race
Two or more races
Less than high school
High School diploma or GED
Some college below Bachelor’s
Bachelor’s Degree
Graduate or professional degree
Doctoral degree
Less than $15,000
$15,000-<$30,000
$30,000-<$50,000
$50,000-<$100,000
$100,000-<$150,000
$150,000 and more

n
1,458
1,678
8
37
260
887
751
846
264
131
2,653
84
95
24
61
97
473
911
758
690
166
176
300
427
842
474
409

%
46.5
53.5
0.3
1.2
8.5
29.1
24.6
27.7
8.6
4.3
87.0
2.8
3.1
0.8
2.0
3.1
15.3
29.4
24.5
22.3
5.4
6.7
11.4
16.2
32.0
18.0
15.6

U.S. Census Bureau (2015). 2015 American Community Survey 1-year Public Use
Microdata Samples.

MA
20151
%
47.9
52.1
5.6
7.3
17.4
33.6
16.8
13.9
5.3
9.6
75.5
6.4
6.4
0.8
1.3
9.7
25.5
26.2
22.4
13.7
2.4
6.9
8.7
12.6
27.9
20.6
23.2
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Wave 3
1. Wave 3 recruitment began in April 2016.
2. The same multimodal recruitment procedure utilized in Wave 2 was utilized again in Wave 3 with
the exceptions being that a) telephone interviewing was eliminated and was replaced by telephone
prompting, that encouraged people to complete the survey either online or by paper; b) participants
were offered a $50 check for completing the survey as well as an additional $20 if they completed it
within 14 days; and c) there was no attempt at ‘refusal conversion’. There was also a significant
expansion of the questionnaire, as explained in the next section.
4. In the end, of the 3,139 eligible individuals, 2,450 completed the Wave 3 questionnaire, which is a
retention rate of 78.1%. A total of 76% completed the survey online and 24% by paper. The first
survey was completed on April 8, 2016 and the last on August 18, 2016, with 95% completing by July
8, 2016. (For further details see the Wave 1 – 3 report: Mazar et al., 2019).

Wave 4
1. Wave 4 was planned for April 2017 but was delayed a year due to budgetary constraints. Thus,
Wave 4 recruitment began in April 2018. The same multimodal recruitment procedure utilized in
Wave 3 was utilized in Wave 4.
2. In the end, of the 3,015 eligible individuals, 2,444 completed the Wave 4 questionnaire, which is a
retention rate of 81.1%. A total of 84% completed the survey online and 16% by paper. The first
survey was completed on April 12, 2018 and the last on November 12, 2018, with 95% completed by
June 27, 2018. [Note that MGM Springfield opened on August 24, 2018].
The table below provides basic details about each of the four waves of MAGIC.

Method | 7

Table 3.Details of the 4 Waves of MAGIC
Wave

Beginning and End Dates

1

Sep 13, 2013 – Jul 1, 2014

2

Mar 20, 2015 – Oct 13, 2015
(95.2% prior to PPC opening)

95%
Assessment
Window

InterAssessment
Interval

Eligible Sample

Completed
Surveys

Questionnaire
Length

Survey
Administration
Modality

Response
Rate

Retention
Rate

6.75 months

Not
applicable

Not
applicable

Not
applicable 6

Short

44% online,
50% paper, 6% phone

36.6%

Not
applicable

16.8 months

4860

3139

Short

58% online;
36% paper; 5% phone

65.1%

Not
applicable

Not
applicable

78.1%

Not
applicable

81.1%

(Apr 2, 2014)

3.0 months

(Jun 23, 2015)

June 24, 2015
3

Apr 8, 2016 – Aug 18, 2016

4

Apr 2017 – Jul 2017

4

Apr 12, 2018 – Nov 12, 2018
(99.7% prior to MGM opening)

August 24, 2018

Opening of Plainridge Park Casino (PPC)
3.0 months
(Jul 8, 2016)

12.0 months

3139

2450

Comprehensive

76% online;
24% paper

Postponed due to budgetary constraints
2.5 months

(Jun 27, 2018)

24.0 months

3015

2444

Comprehensive

84% online;
16% paper

Opening of MGM Springfield

Beginning and End Dates: date of the first completed assessment to the last completed assessment
95% Assessment Window: number of months from the first completed assessment to the last completed assessment for 95% of respondents
Inter-Assessment Interval: length of time between the median completion in previous wave to the median completion in current wave
Eligible Sample: members of the designated cohort (i.e., people who completed Wave 2) minus individuals unable to participate due to death or permanent medical
incapacitation
Completed Surveys: total number of surveys from the eligible sample deemed complete, defined as having completed at least 7 of the 10 primary questions on gambling
participation
Questionnaire Length: refers to whether it was a relatively short survey focused on gambling or a more comprehensive survey that included potential etiological predictors of
problem gambling
Survey Content: whether the survey was short, due to a focus on gambling behavior, or comprehensive due to a broader focus on the etiological predictors of problem gambling
Survey Modality: percent of surveys self-administered online; self-administered via a mailed paper survey; and administered via a telephone interview
Response Rate: completed surveys as a percentage of the sample eligible for recruitment
Retention Rate: completed surveys as a percentage of the eligible cohort membership

6

Of the 3139 participants in Wave 2, 3096 could be matched to the same survey participant and his/her survey in Wave 1.
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Questionnaire
The purpose of the BGPS (Wave 1) was more circumscribed than the purpose of MAGIC in that the focus
of the BGPS was to establish base rates of gambling and problem gambling prior to casino introduction,
whereas MAGIC intended to also broadly examine the range of potential etiological contributors to
problem gambling (Volberg, Williams, Stanek et al., 2017). The BGPS survey had three main sections,
Comorbidities, Gambling, and Demographics.
The Wave 2 survey questionnaire was virtually the same as the Wave 1 questionnaire.
A significant expansion and reworking of the questionnaire occurred in Wave 3 primarily to more
comprehensively capture the potential etiological contributors to problem gambling. Another major
change was a more fine-grained assessment of gambling participation (e.g., specific questions about electronic
gambling machines and casino table games now that they were available in Massachusetts; patronage of the new
Plainridge Park Casino; more detailed questions about online gambling; more detailed questions about daily fantasy
sports betting; more detailed questions about player card and ATM use). With the expansion of the questionnaire
there was also a need to remove or reduce questions that were less essential and/or pertained more to the
socioeconomic impact of casinos.
The Wave 4 questionnaire was virtually identical to the Wave 3 questionnaire. A copy of the Wave 4
questionnaire is contained in Appendix A.

Data Cleaning
Throughout data collection, SAS programs were run by NORC to identify any errors that occurred in the
online or CATI systems. This allowed inconsistencies to be reconciled and to fix system or questionnaire
errors as they occurred. Once data collection was complete, NORC reviewed verbatim responses for
several questions that offered an “Other” response category. The verbatim responses were back-coded
into existing response categories where appropriate.
After the dataset was received by UMass, skip patterns and outliers were reviewed and a cleaned
dataset was created. Using the cleaned data, several additional summative and/or composite variables
were created and added to the final dataset.
There were discrepancies in gender and/or year of birth for a small number of respondents (n=87, 3.0%)
from Wave 1 to Wave 2, from Wave 2 to Wave 3 (n=16, 0.6 %), and from Wave 2 to Wave 4 (n=31,
1.3%). Upon further investigation, 51% of the Wave 2 discrepancies were deemed to be the same
individual who completed the Wave 1 questionnaire, 69% of Wave 3 discrepancies were deemed to be
the same Wave 2 respondent and 65% of Wave 4 discrepancies were deemed to be the same Wave 2
respondent. The 43 respondents whose gender and/or year of birth could not be matched to Wave 1
data are included in the cohort beginning in Wave 2 but are deemed to have missing data for Wave 1.
For Wave 3 five surveys were excluded as we suspect the survey was not completed by the right person.
For Wave 4 a total of 11 surveys were excluded for the same reason.
Item non-response was similar for each of the data collection modes. Respondents were allowed to
refuse to answer any question or to give a “don’t know” response. The percentage of complete
responses was extremely high for nearly all of the individual questions. The non-response rate was
greater than 10% for only one question in Wave 1 and Wave 2: household income. In Wave 3 and Wave
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4, several additional variables had non-response rates of greater than 10%: life events; symptoms of
post-traumatic stress; symptoms of substance use disorder; percentage of electronic gambling machine
(EGM) and/or casino table spending at each location; and amount of money spent per out-of-state
casino visit.

Retention
As reported earlier, MAGIC has achieved fairly high retention, with 81.1% of eligible participants
completing Wave 4. Table 4 shows the completion patterns as a function of number of assessments
completed up to Wave 4. Poor retention can compromise the validity of a longitudinal study, as attrition
is not usually random. Rather, males, young people, ethnic minorities, substance users, and individuals
with mental health problems are known to have higher attrition (Claus, Kindelberger & Dugan, 2002; de
Graaf et al., 2000; Eaton et al., 1992). This is less of a concern in the present study as the analysis is
restricted to a) changes within the cohort; b) the 2195 individuals who completed all four surveys; and c)
the cohort contains a reasonably diverse array of individuals having a range of scores/values on the
variables of etiological interest. Fuller examination of attrition patterns will be contained in our MAGIC
Final Report later this year.
Table 4. MAGIC Completion Patterns among Eligible Participants
n

%

Completed 4/4 Waves

2195

69.9

Completed 3/4 Waves

477

15.2

Completed 2/4 Waves

451

14.4

Completed 1/4 Waves

16

0.5
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RESULTS
Prevalence of Gambling Participation across Waves
Table 5 shows the prevalence of past year gambling and individual types of gambling in each wave
among individuals who completed all four waves. A Cochran Q test tested for significant variation across
waves. There was significant variation between years on all types of gambling except horse/dog race
betting and sports betting, which is not surprising considering the large sample sizes involved (over
2,000 in the present case). 7 Pairwise McNemar comparisons (p < .01, 2-tail) established that this
primarily reflected higher prevalence rates in later waves relative to earlier waves. Most specifically,
prevalence rates were higher in Waves 3 relative to Waves 1 and 2 for traditional lottery, daily lottery,
any lottery product, bingo, online gambling; higher in Wave 3 relative to Wave 2 for instant tickets;
higher in Wave 4 relative to Waves 1 and 2 for daily lottery, any lottery product, bingo, and online
gambling; and higher in Wave 4 relative to just Wave 2 for raffles. There were some exceptions to this
pattern. Wave 4 rates were significantly lower than Wave 3 rates for traditional lottery and any lottery
product, and out-of-state casino gambling also decreased in Waves 3 and 4 relative to Waves 1 and 2. It
will be instructive to see whether out-of-state casino patronage declines further in Wave 5 as this survey
was administered after the second casino opened. 8
Some of these increases in participation rates are corroborated by parallel increases in actual revenue,
as detailed in Table 6, whereas others are likely artifactual, due to changes in question wording.
• For example, an unusually large Powerball jackpot in 2016 (Wave 3) resulted in a 27.7% increase in
traditional lottery revenue in fiscal 2016 relative to fiscal 2015. (This Powerball jackpot likely also
contributed to the increases described below for instant tickets and raffles).
• Similarly, instant tickets had a small increase in sales in fiscal 2016 (2.6%) and a small decline (2.7%)
in fiscal 2017.
• Daily lottery games (particularly Keno) also experienced a revenue increase in fiscal 2016 (5.2%).
However, a change in the question wording in Wave 3 is likely responsible for part of the increase in
reported participation rates, as the names of all four of the daily lotteries were listed as examples in
Wave 3 and beyond (only Keno and Jackpot Poker were given as examples in Waves 1 and 2).
• There was a 9.1% increase in raffle ticket revenue in 2016 and a 9.4% increase in 2018, which
provides some corroboration of the self-reported participation increases.
• In contrast, bingo revenue has continued to decline over time and yet self-reported participation
rates have increased. It is quite possible that a question rewording in Wave 3 might be responsible

The effect size associated with a statistically significant difference usually provides a better indication of the
meaningfulness of a statistically significant change. Unfortunately, in the present case, the effect sizes that can be
utilized with Cochran’s Q do not have a reference scale to guide interpretation. Thus, we have not presented them.
8
The decline in out-of-state casinos is almost certainly real. However, one caution is that there was only a single
question about out-of-state casino patronage in Wave 2 (as MA-based EGMs and casino table games were not yet
available), whereas in Wave 3 questions were asked about EGM participation, casino table game participation, and
then out-of-state patronage of EGMs and/or table games (if they indicated they had played EGMs or table games).
It is unclear whether the different question wordings could or would have any impact on obtained prevalence
rates.
7
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•

for the reported increase in participation, as beginning in Wave 3 it was explicitly indicated that
bingo participation included online bingo.
The increase in reported online gambling participation is likely partly real and partly artifactual. It is
partly real due to the fact that online gambling prevalence continues to increase in most western
countries and, b) because fantasy sports betting (which is online) was legalized in Massachusetts in
August 2016, as the first type of legal online gambling in the state. It is partly artifactual as online
gambling was asked as a single question in Wave 2, whereas it was asked as a supplemental
question for most individual types of gambling in Wave 3 (i.e., if the person indicated they
participated in a particular type of gambling they were asked whether it was online or land-based
participation). Obtained prevalence rates tend to increase when questions about involvement are
asked in a repeated and more specific fashion such as this (Wood & Williams, 2007b).
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Table 5. Changes in Past Year Gambling Participation within the Cohort from Wave 1 to 4 among those who completed all four waves (unweighted)
Wave 1: 2013/14

Wave 3: 2016

Wave 4: 2018

%

%

95% CI

p-value

%

95% CI

Traditional Lottery 2,192

70.5

(68.5, 72.4)

70.3

(68.4, 72.2)

74.8 (73.0, 76.6)

71.7

(69.7, 73.5)

<0.0001

Instant Tickets 2,169

47.8

(45.7, 49.9)

47.1

(45.0, 49.2)

50.4 (48.3, 52.5)

48.0

(45.9, 50.1)

0.0074

Daily Lottery Games 2,165

18.2

(16.6, 19.8)

20.0

(18.4, 21.8)

35.5 (33.5, 37.5)

33.5

(31.5, 35.5)

<0.0001

2,178

73.4

(71.5, 75.2)

73.3

(71.4, 75.1)

78.5 (76.7, 80.2)

75.6

(73.8, 77.4)

<0.0001

Raffle Tickets 2,161

45.9

(43.8, 48.0)

44.1

(42.0, 46.2)

46.6 (44.5, 48.8)

48.0

(45.9, 50.1)

Bingo 2,156

4.5

(3.7, 5.4)

5.1

(4.2, 6.1)

7.6

(6.5, 8.8)

21.5

(19.8, 23.4)

13.2

(11.9, 14.7)

19.2

(17.4, 21.1)

6.3

(5.4, 7.4)

17.4

(15.8, 19.0)

Any Lottery Product

EGMs 1,969

Not asked

Not asked

Table Games 2,172

Not asked

Not asked

7.0

95% CI

(6.0, 8.2)

22.3 (20.5, 24.2)
12.2 (10.9, 13.6)

Out of State Casinos 1,722

32.2

(30.1, 34.5)

32.2

(30.1, 34.5)

Horse/Dog Racing 2,167

6.4

(5.5, 7.5)

7.0

(6.0, 8.1)

Sports Betting 2,163

16.6

(15.1, 18.3)

18.8

(17.2, 20.5)

17.2 (15.7, 18.8)

Private Betting 2,177

13.4

(12.0, 14.9)

14.7

(13.2, 16.2)

Not asked

Online Gambling 1,662

1.6

(1.1, 2.3)

2.2

(1.6, 3.1)

Other Gambling 2,172
Any Past Year Gambling

2,189

Not asked
85.7

(84.1, 87.1)

Not asked
85.1

(83.6, 86.5)

21.5 (19.7, 23.6)
5.7

(4.8, 6.8)

0.0066
<0.0001

<0.0001
0.1012
0.0678

Not asked

7.3

(6.1, 8.6)

8.4

(7.1, 9.8)

4.5

(3.7, 5.5)

5.0

(4.2, 6.0)

87.3

(85.9, 88.7)

87.1 (85.6, 88.4)

MGM Springfield Opening

95% CI

One Year Postponement

%

Plainridge Park Casino Opening

n

Wave 2: 2015

<0.0001

0.0024
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Table 6. Lottery and Charitable Gaming Gross Revenue
Fiscal 2014

Fiscal 2015

Powerball

$113,075,000

$101,861,000

$169,091,000

$119,334,000

$130,832,000

MegaMillions

$82,819,000

$78,646,000

$69,148,000

$60,985,000

$92,552,000

Lucky for Life

$32,112,000

$27,524,000

$27,317,000

$25,614,000

$25,028,000

TRADITIONAL LOTTERY TOTAL

$228,006,000

$208,031,000

Fiscal 2014

Fiscal 2015

INSTANT TICKET TOTAL

% change

91.2%

% change

Fiscal 2016

% change

Fiscal 2017

$265,556,000 127.7%

$205,933,000

Fiscal 2016

Fiscal 2017

% change

$3,382,841 $3,522,390,000 104.1% $3,615,138,000 102.6% $3,517,783,000

% change

Fiscal 2016

% change

Fiscal 2017

% change

77.5%

% change
97.3%

% change

Fiscal 2018

% change

$248,412,000 120.6%

Fiscal 2018

% change

$3,592,661,000 102.3%

Fiscal 2014

Fiscal 2015

Fiscal 2018

Keno

$814,158,000

$850,487,000

$904,967,000

$914,787,000

$966,794,000

Numbers Game

$322,649,000

$322,813,000

$329,372,000

$324,506,000

$325,158,000

Mass Cash

$73,027,000

$75,052,000

$79,626,000

$78,861,000

$81,808,000

Jackpot Poker

$6,550,000

$2,780,000

$2,170,000

$2,000

$0

All or Nothing

$0

$0

$0

$18,814,000

$9,679,000

% change

DAILY LOTTERY TOTAL $1,216,384,000 $1,251,132,000 102.9% $1,316,135,000 105.2% $1,336,970,000 101.6% $1,383,439,000 103.5%

Calendar 2014 Calendar 2015 % change Calendar 2016 % change Calendar 2017 % change Calendar 2018 % change
RAFFLE TICKETS

$18,542,537

$17,595,734

94.9%

$19,199,979 109.1%

$19,015,374

99.0%

$20,806,087 109.4%

BINGO

$29,825,143

$27,581,036

92.5%

$26,987,266

$25,380,941

94.0%

$23,685,765

97.8%

93.3%

Sources: Massachusetts Lottery Commission (2019); Massachusetts Lottery Commission Charitable Gaming Division (2014,2015,2016,2017,2018)
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Prevalence of Gambling Categorizations across Waves
Table 7 shows the change in the prevalence of Non-Gambling, Recreational, At-Risk, and Problem
Gambling across the waves among individuals who completed all four waves. A Cochran Q test tested for
significant variation across waves.
Significant variation over time is observed in all four categories. Pairwise McNemar comparisons (p < .01,
2-tail) established that this reflected higher rates of Recreational Gambling in Waves 3 and 4 relative to
Waves 1 and 2, along with a corresponding decrease in Non-Gambling in Waves 3 and 4 relative to Waves
1 and 2. At-Risk Gambling also decreased in Wave 4 relative to Wave 2. However, this was offset by an
increase in problem gambling in Wave 4 relative to Wave 1. The increase in problem gambling is of
greatest concern. Further light will be shed on this issue in the next section.

%

95% CI

%

95% CI

Non-Gambler 2184 14.1 (12.7, 15.7) 14.7 (13.3, 16.2)
Recreational
2184 70.5 (68.5, 72.3) 68.7 (66.7, 70.6)
Gambler
At-Risk
Gambler

2184 12.8 (11.5, 14.3) 13.5 (12.1, 15.0)

Problem
Gambler

2184 2.6

(2.0, 3.3)

3.1

(2.5, 3.9)

Wave 3:
2016
%

95% CI

12.9 (11.5, 14.3)
72.3 (70.3, 74.1)
11.8 (10.5, 13.2)
3.1

(2.4, 3.9)

Wave 4:
2018
%

95% CI

12.5 (11.2, 14.0)
72.9 (71.0, 74.7)
10.8 (9.5, 12.1)
3.8

(3.1, 4.7)

MGM Springfield Opening

N

Wave 2:
2015

One Year Postponement

Wave 1:
2013/14

Plainridge Park Casino Opening

Table 7. Changes in Gambling Categorization within the Cohort from Wave 1 to 4 among those who completed all four
waves (unweighted)

p-value
.0042
.0002
.0060
.0153

Individual Stability of Non-Gambling, Recreational Gambling, At-Risk
Gambling, and Problem Gambling across Waves
Figure 1 depicts the stability of the PPGM Non-Gambling classification over the four waves for the 309
Non-Gamblers at Wave 1 who subsequently completed all assessments (i.e., had no missing assessments).
Each row represents an individual, with white designating Non-Gambling, green designating Recreational
Gambling, yellow designating At-Risk Gambling, and red designating Problem or Pathological Gambling. As
can be seen, Non-Gambling is a reasonably stable category, with the majority of Non-Gamblers also being
Non-Gamblers in the next wave (e.g., 63.4% of Non-Gamblers at Wave 1 were also Non-Gamblers at Wave
2). However, only a minority (38.2%) were Non-Gamblers throughout all four waves. Rather, it was
common for Non-Gamblers to transition into Recreational Gambling at some point (altogether, 61.2% of
Non-Gamblers at Wave 1 became Recreational Gamblers in either Wave 2, 3, or 4). However, it is also the
case that among the Non-Gamblers who made a transition to Recreational Gambling, a minority
transitioned back into Non-Gambling in the next wave. The movement back and forth from Non-Gambling
to Recreational Gambling is to be expected considering that the single purchase of a lottery or raffle ticket
is sufficient to be designated as a Recreational Gambler. Of final note, it was very uncommon for NonGamblers to directly transition into At-Risk or Problem Gambling in the next wave (occurring in 1.9% of the
sample). Non-Gamblers at Wave 1 also had the lowest risk of ever becoming Problem Gamblers, occurring
in just 3/309 (1.0%) of individuals.
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Figure 2 depicts the stability of the PPGM Recreational Gambling classification over the four waves for the
1539 Recreational Gamblers at Wave 1 who subsequently completed all assessments. Each row represents
50 individuals, with green designating Recreational Gambling, white designating Non-Gambling, yellow
designating At-Risk Gambling, and red designating Problem or Pathological Gambling. This figure illustrates
that Recreational Gambling is a very stable category with the large majority of Recreational Gamblers also
being Recreational Gamblers in the next wave (80.6% of people who were Recreational Gamblers in Wave
1 were also Recreational Gamblers in Wave 2). Furthermore, most (64.7%) Recreational Gamblers at Wave
1 continued to be Recreational Gamblers throughout all four waves, although a small percentage
eventually transitioned into Non-Gambling (14.3%) or At-Risk Gambling (19.4%). (Thus, while it is common
for Non-Gamblers to transition to Recreational Gambling, it is much less common for Recreational
Gamblers to transition to Non-Gambling). Of final note, only 3.3% of Recreational Gamblers in Wave 1
became Problem Gamblers at some point in the subsequent three waves.
Figure 3 depicts the stability of the PPGM At-Risk Gambling classification over the four waves for the 280
At-Risk individuals at Wave 1 who completed all subsequent assessments. Each row represents an
individual, with yellow designating At-Risk Gambling. As can be seen, this category displays considerably
more instability compared to the Non-Gambling and Recreational Gambling categories. Only a minority of
At-Risk individuals continued in this category in the next assessment period (only 38.9% from Wave 1
remained in this category in Wave 2) and only 10.4% of individuals remained in the At-Risk category in all
four waves. It is also important to note that although a small but significant percentage of At-Risk
Gamblers subsequently become Problem Gamblers (46/280 = 16.4%), a much more common route was for
At-Risk gamblers to transition back to Recreational Gambling.
Figure 4 depicts the stability of Problem Gambling in the four waves using a problem or pathological
designation on the PPGM to designate problem gambling, The figure is restricted to the 156 individuals
who were problem or pathological gamblers on the PPGM at any point during the MAGIC study and
completed all four assessments. Each row represents an individual, with red designating
Problem/Pathological Gambling, yellow designating At-Risk Gambling, green designating Recreational
Gambling, and white designating Non-Problem Gambling. Problem Gambling was somewhat more stable
than At-Risk Gambling, but still fairly unstable, with the majority of Problem Gamblers transitioning to AtRisk or Recreational Gambling in the next wave. Indeed, one wave was the modal duration of Problem
Gambling, occurring in 56.4% of problem gamblers. A longer duration did occur for a significant minority,
with 8.3% being in this category in all four waves and many others being in this category for either two or
three consecutive waves. Risk of chronic problem gambling tended to increase with each consecutive year
of problem gambling status. The relatively short episode duration for most problem gamblers also meant
that recovery rates tended to be high, with the majority having at least one year of recovery over the four
waves. However, of the 28 that had recovered by Wave 2, 32.1% (9/28) had relapsed either by Wave 3 or
4. The longer-term relapse rate beyond this time frame is unknown, but is expected to be significantly
higher. It is instructive to note that almost no individuals transitioned to non-gambling in the following
wave, which might account for the high rate of relapse. Our forthcoming Final Report will examine
predictors of relapse, including treatment access and qualitative accounts of reasons for recovery. Of final
note, although only 16.4% of At-Risk Gamblers subsequently became Problem Gamblers, the onset of
Problem Gambling was preceded by being in the At-Risk category in the previous wave 56.9% of the time.
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Figure 1. Individual Stability of Non-Gambling across Waves (n = 309)

Wave 1

Wave 2

Wave 3

Wave 4

White=Non-Gambling; Green=Recreational Gambling; Yellow=At-Risk Gambling; Red=Problem Gambling
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Figure 2. Individual Stability of Recreational Gambling across Waves (n = 1539)

Wave 1

Wave 2

Wave 3

Wave 4

White=Non-Gambling; Green=Recreational Gambling; Yellow=At-Risk Gambling; Red=Problem Gambling
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Figure 3. Individual Stability of At-Risk Gambling across Waves (n = 280)

Wave 1

Wave 2

Wave 3

Wave 4

White=Non-Gambling; Green=Recreational Gambling; Yellow=At-Risk Gambling; Red=Problem Gambling
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Figure 4. Individual Stability of Problem Gambling across Waves (n = 156)

Wave 1

Wave 2

Wave 3

Wave 4

White=Non-Gambling; Green=Recreational Gambling; Yellow=At-Risk Gambling; Red=Problem Gambling
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DISCUSSION
As mentioned, the primary purpose of the present report is to provide a descriptive account of the
stability and transitions of problem, at-risk, and recreational gambling over four Waves. A
comprehensive Final Report on the MAGIC study within the next 6 months will provide an in-depth
interpretive account of the stability and transitions over the full five waves as well as present an
etiological model of problem gambling and the relevant policy implications. That said, the present
findings provide some preliminary data pertaining to a) the potential impact of casino introduction into
Massachusetts on gambling and problem gambling (that will be explored in greater detail in future
SEIGMA reports); and b) the inherent instability and relapse rates of problem gambling that is of
relevance to public health interventions.
At this stage it suffices to restate the main findings thus far:
• Within the cohort there was a significant variation over time in the past year self-reported
participation in most individual forms of gambling with the exception of horse race betting and
sports betting. In most cases this reflects self-reported increases in Wave 3 or 4 participation rates
relative to either Wave 1 or 2 or both. However, there was a decrease in report of out-of-state
casino patronization beginning in Wave 3. These increases are coincident with objective evidence of
revenue increases (in the case of traditional lottery, instant tickets, raffles). However, changes in
how the question was asked likely contributed to the increase in daily lottery games, bingo, and
online gambling.
• Within the cohort there was also significant changes in the relative prevalence of the four gambling
categories. An increase in Recreational Gambling is evident beginning in Wave 3 along with a
corresponding decrease in Non-Gambling. There was a decrease in the prevalence of At-Risk
Gambling in Wave 4 that is offset somewhat by an increase in problem gambling in this wave.
• In both of the above situations, statistically significant differences are commonly obtained when
utilizing large sample sizes (over 2,000 in the present case), and do not necessarily denote large
meaningful differences between waves.
• The individual stability of PPGM gambling categories varied as a function of category.
•
Non-Gambling was a fairly stable classification, with the majority of Non-Gamblers in one
wave continuing to be Non-Gamblers at the next wave. That said, transitioning to
Recreational Gambling was not uncommon.
•
Recreational Gambling had the most stable behavioral patterns, with the large majority of
Recreational Gamblers continuing to be Recreational Gamblers in the next wave, and 64.7%
continuing to be Recreational Gamblers throughout all four waves.
•
At-Risk Gamblers had the most unstable pattern, with only a minority continuing to be in
this category in the next wave and only 10.4% continuing in this category for four
consecutive waves. Although a significant percentage of At-Risk Gamblers subsequently
become Problem Gamblers (16.4%), a much more common route was transitioning back to
Recreational Gambling.
•
Problem gambling was somewhat more stable than At-Risk Gambling, but still fairly
unstable. One wave was the modal duration of Problem Gambling, occurring in 56.4% of
problem gamblers. A longer duration did occur for a significant minority, with 28.3% being in
this category in all four waves and a several others being in this category for either two or
three consecutive waves. Risk of chronic problem gambling tended to increase with each
consecutive year of problem gambling status. The relatively short episode duration for most
problem gamblers also meant that recovery rates tended to be high. However, of those that
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recovered by Wave 2, 32.1% relapsed in either Wave 3 or Wave 4. The longer-term relapse
rate beyond this time frame is unknown, but is expected to be significantly higher.
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