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Abstract

Pathological gambling (PG) is a common and costly public health problem associated with 

impaired quality of life and high suicide rates. Despite its frequency in the general population, PG 

course is poorly understood in older adults who are especially vulnerable to its devastating 

consequences. We enrolled 175 subjects in a longitudinal study of gambling behavior: our case 

group of 53 older adults with PG (≥ 60 years), and two comparison groups including 72 younger 

adults with PG (< 40 years) and 50 older adults without PG (≥ 60 years). Subjects with PG met 

lifetime criteria for DSM-IV PG and had a South Oaks Gambling Screen (SOGS) and National 

Opinion Research Center DSM Screen for Gambling Problems (NODS) scores ≥5. Subjects were 

evaluated at intake and reassessed every 6 months and drop outs were replaced. Follow-up lasted a 

mean (SD) of 2.6 (1.4) years. At intake older PGs were more likely to be female, Caucasian, 

divorced, and to have a lower level of education. Older and younger PGs were similar in gambling 

severity, but older PGs were more likely to have sought PG treatment. Older PGs had lower rates 

of lifetime drug use disorders, attention deficit/hyperactivity disorder, and obsessive-compulsive 

disorder. They preferred slots, were more likely to receive PG treatment, and were less likely to 

discontinue participation in the study. Week by week gambling activity levels showed a significant 

general downward movement for older and younger PGs, although there were no differences 

between the groups. Elders without PG had no change in their level of gambling activity. We 

conclude that younger and older PGs moved toward a reduced level of gambling activity during 

follow-up. Our data challenge the notion that PG is chronic and progressive.
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1. Introduction

Pathological gambling (PG) is characterized by the presence of persistent and recurrent 

maladaptive gambling behavior the person is unable to adequately control (American 
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Psychiatric Association, 1994). First recognized in DSM-III (American Psychiatric 

Association, 1980), PG was classified as a disorder of impulse control. In DSM-5 (American 

Psychiatric Association, 2013), the disorder was moved to the chapter on substance-related 

and addictive disorders. The reclassification recognized the growing recognition of clinical, 

genetic and neurobiological overlap between traditional alcohol and drug use disorders and 

PG (Black and Grant, 2014). The name also was changed to gambling disorder to reduce the 

stigma attached to the word “pathological.” The term pathological gambling (and the term 

pathological gamblers, or PGs) is used herein, rather than gambling disorder, because our 

research was based on the DSM-IV definition (American Psychiatric Association, 1994).

PG prevalence is estimated at 1% – 2% of the general population, but the prevalence of 

subclinical PG (“at-risk” gambling) is higher (Kessler et al., 2007). Surprisingly, prevalence 

rates are still higher in adolescent (3%–8%) and college populations 4%–14%) (NORC, 

1999; Welte et al., 2001; Clark, 2012). PG has a mean onset at 34 years, but can occur at any 

age including senescence (Black et al., 2015). Prevalence rates are higher in men than 

women in whom the disorder starts later and progresses more rapidly (Taveres et al., 2003). 

PG is usually accompanied by the presence of co-occurring disorders, including substance 

use disorders, mood and anxiety disorders, and personality disorders (Kessler et al., 2008; 

Lorains et al; 2011; Black et al., 2014).

PG is especially problematic in older adults (or “elders”) because its rate in this subgroup 

has increased more rapidly than in any other segment of the US population (NORC, 1999). 

The lifestyle of many elders combined with the availability of time and financial resources 

(e.g., Social Security income, pensions) contributes to their vulnerability (Goskar, 1999; 

McNeilly and Burke, 2001; Grant et al., 2001; Pavalko, 2002). Casinos have been known to 

entice seniors with transportation, free drinks, free rooms, meal tokens, and medication 

discounts (Goskar, 1999). Older adult gamblers are also at greater risk for physical/

emotional problems than their non-problem gambling peers, as well as atherosclerotic 

disease and heart conditions (Erickson et al., 2005; Pilver and Potenza, 2013).

Despite its public health significance, little is known about the course of PG in older adults. 

Questions remain including whether PG in elders fluctuates in severity and intensity and if 

gambling behavior spontaneously remits. While DSM-5 promotes the view that PG is 

chronic and deteriorating, these views have been challenged (Slutske, 2006; Sartor et al., 

2007; LaPlante et al., 2008; Edgerton et al., 2015). Research suggests that PG has a natural 

ebb and flow with many PGs moving toward reduced gambling involvement or experiencing 

spontaneous (Slutske et al., 2003; Slutske, 2006; LaPlante et al., 2008). Because none of 

these reports stratify by age, it is unclear if the course of older adults with PG differs from 

course experienced in younger adults.

We recently conducted a follow-up study of individuals with PG (Black et al., 2015). While 

the main focus was gambling behavior in older adults, data were collected on a younger PG 

comparison group and a group of older adults without PG. Important differences have been 

identified between younger and older-onset persons with PG. Earlier-onset PGs are more 

often male, have greater psychiatric comorbidity, and are more interested in strategic (or 
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“action”) games such as card games and sports betting (Grant et al., 2009; Black et al., 

2015).

We hypothesized that PG would become less symptomatic or remit during follow-up. We 

based this hypothesis on our own experience, and the literature. For example, Sartor et al. 

(2007) assessed gambling symptoms retrospectively in participants in the Vietnam Era Twin 

Registry study and found that 17% of subjects with PG had periods of abstinence and 43% 

reported ≥ 5 symptom-free gambling phases. In a review of five follow-up studies, LaPlante 

et al. (2008) concluded that most persons with PG improved and moved toward a lower 

gambling level. We also hypothesized that elders with PG would show greater improvement 

than younger PGs, based in part on work showing that persons with older-onset PG have 

lower levels of trait impulsiveness (Black et al., 2015).

2. Methods

2.1 Participants and Procedure

We recruited PGs who had participated in our family study (Black et al., 2014), but also 

recruited subjects through our PG registry, university-wide emails, physician referral, word-

of-mouth, and Gamblers Anonymous (GA) meetings. All had South Oaks Gambling Scores 

(SOGS; Lesieur and Blume, 1987) and National Opinion Research Center DSM Screen for 

Gambling Problems (NODS; NORC, 1999) scores ≥ 5. All met lifetime DSM-IV PG criteria 

(American Psychiatric Assocation, 1994). PGs were ≥ 18 and < 40 years or were ≥ 60 years. 

Subjects had to speak English and could not have a psychotic, cognitive, or chronic 

neurological disorder. Persons taking dopamine agonists were excluded because the drugs 

have been linked to the onset/worsening of PG (Lader, 2008). Subjects were classified using 

the Shaffer and Hall (1996) multi-level scheme (level 0, no gambling; level 1, recreational 

gambling; level 2, “at-risk” gambling; level 3, PG). Subjects could not have been adopted 

because family history information would be unavailable. All were asked to provide contact 

information for two relatives/friends likely to know his/her whereabouts to facilitate follow-

up.

Older adults without PG were recruited with the assistance of the Center for Social and 

Behavioral Research at the University of Northern Iowa (Cedar Falls, IA) using random digit 

dialing. They were required to be ≥ 60 years and to have a SOGS score of ≤ 2 and a NODS 

score of 0. The criteria used for their selection were otherwise identical to those used for 

subjects with PG.

Written informed consent was obtained from all subjects according to procedures approved 

by the University of Iowa Institutional Review Board. Intake interviews were in-person with 

follow-up interviews occurring via telephone. We replaced subjects who dropped out (or 

were lost to follow-up) in their first 24 months of follow-up. This procedure helped to ensure 

that sample size and statistical power was not compromised because attrition has been 

acknowledged as a significant problem in PG research (Black et al., 2007; Wohl and 

Sztainert, 2011). Enrollment began in March 2011 and follow-up visits began approximately 

6 months after a subject’s intake interview and continued at 6 month intervals. The last 

follow-up visits occurred December 31, 2015.
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2.2 Study Assessments

Diagnostic instruments included the Structured Clinical Interview for DSM-IV (SCID; 

Spitzer et al., 1994) and the Family History Research Diagnostic Criteria, adapted to include 

criteria for PG (Andreasen et al., 1977). The Minnesota Impulsive Disorders Interview 

(MIDI; Christenson et al., 1994) was used to collect data on impulse control disorders 

(kleptomania, pyromania, intermittent explosive disorder, and trichotillomania) and several 

non-DSM conditions (compulsive buying, compulsive sexual behavior, and Internet 

addiction). Attention deficit/hyperactivity disorder (ADHD) was assessed using a module 

from the Mini International Neuropsychiatric Interview (MINI; Sheehan et al., 1998). The 

Structured Interview for DSM-IV Personality (SIPD-IV; Pfohl et al., 1997) was used to 

assess the presence of personality disorders. The Beck Depression Inventory (BDI; Beck et 

al., 1996) was used to assess depressive symptoms. The Barratt Impulsiveness Scale-Version 

11a (BIS; Barratt, 1959) was used to assess motor, cognitive, and non-planning 

impulsiveness. The Medical Outcome Study Short Form-36 (MOS; Ware et al., 1993) was 

used to measure physical and mental dimensions of health. The Gambling Symptom 

Assessment Scale (GSAS; Kim et al., 2001) was used to assess gambling severity/

symptoms. We modified the Time Line Follow Back (TLFB; Sobell and Sobell, 1995) to 

track time spent, amount wagered, and number of gambling episodes.

The Longitudinal Interval Follow-up Evaluation (LIFE; Warshaw et al., 1994) was modified 

to assess the weekly course of PG, co-occurring disorders, and addictions. Severity ratings 

were made for each week of the follow-up for each disorder. PG was rated using the 

gambling levels of Shaffer and Hall: 1) level 0: no gambling; 2) level 1: gambling present, 

but not problematic; 3) level 2: gambling present; gambling problems are sub-clinical (“at-

risk”); and 4) level 3: gambling present, and achieves PG threshold (Shaffer and Hall, 1996). 

Psychotropic medication usage and psychotherapy participation was recorded, as was clinic 

visits and hospitalizations. Attendance at Gamblers Anonymous meetings was also recorded. 

Psychosocial functioning was rated for each month of follow-up. The Global Assessment 

Scale (GAS; Endicott et al., 1976) is embedded in the LIFE and rated for each month, 

assessing global functioning (0–100 scale). The following assessments were repeated at each 

6-month follow-up visit: the NODS, the GSAS, the MOS, the LES, and the TLFB.

Remission was defined as no gambling for 8-weeks; partial remission was defined as no 

problematic gambling for 8-weeks; chronic problematic gambling (i.e., continuous, without 

letup) as problematic gambling or PG for the length of the follow-up. Relapse was defined 

as ≥ 1 week of problematic gambling or PG following an 8-week remission. Group 

differences in change in gambling activity level were also examined, where change was 

defined as any change (upward or downward) in weekly gambling activity classification, 

relative to the previous week. This allowed the examination of weekly variation in gambling 

activity levels for older and younger PGs.

2.3 Statistical Analysis

Younger PGs, older PGs, and elders without PG were compared on sociodemographic and 

clinical characteristics collected at intake. For categorical variables (gender, race/ethnicity, 

being divorced, educational attainment, gambling preference, mental health treatment and 
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hospitalization, gambling treatment and hospitalization, childhood maltreatment, psychiatric 

comorbidity, and history of attempted suicide), Pearson’s Chi-Square test (or Fisher’s Exact 

test, when appropriate) was used to test for differences by group. Comparisons of interest 

included older PGs vs. younger and older PGs vs. elders without PG. For dimensional 

variables (e.g., age, age at PG onset), the Mann-Whitney U test was used.

The Cox Proportional Hazards model was used to test for group differences in time to study 

discontinuation. For each group, PG levels were summarized by the percentage of 

individuals at each gambling level for each week of the follow-up. Generalized estimating 

equations (GEE) models were used to compare younger to older PGs over the follow-up on 

PG course outcomes. Remission, partial remission, and chronic PG outcomes were defined 

for individuals with 8 or more weeks of follow-up. GEE models assumed the logit link 

function and first-order autoregressive correlation structure. The Cox Proportional Hazards 

model is used to test for group differences in time to relapse.

Using the same PG outcomes, younger and older PGs were compared on slopes over time. 

GEE models were used with effects for time (week of follow-up), group (younger vs. older 

PGs), and group by time interaction. This analysis tests whether a positive or negative trend 

in PG course exists in each group, and compares the two groups on trend. Statistical tests 

were 2-tailed with α = 0.05.

3. Results

The analysis included 175 subjects including older PGs (n = 53), younger PGs (n = 72), and 

elders without PG (n = 50). Follow-up lasted a mean (SD) of 2.6 (1.4) years but ranged from 

0 to 4.6 years. Among the 175 study participants, 53 (30%) discontinued participation. 

Discontinuation rates were highest for younger PGs (44%), followed by older PGs (25%), 

and then elders without PG (16%). Nine individuals (4 older PGs, 4 younger PGs, 1 control) 

chose to withdraw from the study for personal reasons (i.e., did not want further contact, 

found the interviews inconvenient/time consuming, etc.), 2 controls withdrew because of 

health concerns, 3 individuals (an older PG and 2 controls) died during follow-up, and 1 

control was later removed due to violating the study protocol. Reasons for study 

discontinuation were unknown for 38 individuals lost to follow-up (8 older PGs, 28 younger 

PGs, 2 controls). Time to study discontinuation varied across the three groups (Cox 

Proportional Hazards Chi-Square = 15.0, df = 2, p < 0.001). The hazard ratio for younger 

PGs (relative to elders without PG) was 3.99 (95% CI, 1.82, 8.73). The hazard ratio for older 

PGs (relative to elders without PG) was 1.71 (95% CI, 0.71, 4.13). The hazard ratio for 

younger PGs (relative to older PGs) was 2.34 (95% CI, 1.22, 4.47).

Table 1 shows the comparison of the three groups. Older PGs were younger than older adults 

without PG (mean 66.5 vs. 71.2 years), were more likely to be divorced (57% vs. 24%), and 

were less likely to have a college degree (45% vs. 70%). Older PGs also had higher ratings 

of impulsiveness (BIS) and depressive symptoms (BDI) than older adults without PG; they 

were more likely to have had a prior psychiatric hospitalizations (25% vs. 4%), to have 

experienced some form of childhood maltreatment (61% vs. 34%), and to have attempted 

suicide (19% vs. 4%). Lifetime comorbid mental health disorders were more common in 
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older PGs than older adults without PG, including an alcohol use disorder (53% vs. 18%), 

any anxiety disorder (42% vs. 20%), any mood disorder (58% vs. 34%), any eating disorder 

(13% vs. 1%), and any impulse control disorder (ICD; 19% vs. 2%).

Mean (SD) age at intake was 27.4 (7.7) years for younger PGs and 66.5 (6.8) years for older 

PGs. Mean (SD) age at PG onset was 22.1 (7.3) years for younger PGs and 50.0 (13.2) years 

for older PGs. Relative to younger PGs, older PGs were more likely to be female (64% vs. 

19%), Caucasian (94% vs. 76%), and divorced (57% vs. 11%). Younger PGs preferred 

strategic (“action”) action games (74%), while older PGs preferred slots (66%). Older and 

younger PGs had similar rates of receiving mental health services in the past year and having 

a prior psychiatric hospitalization. Older PGs were more likely than younger PGs to have 

received PG treatment (53% vs. 32%) or to have been hospitalized for PG-related problems 

(17% vs. 3%). There were no significant differences between the groups on PG severity 

variables. Older PGs were more likely to report childhood sexual and emotional abuse. 

Several lifetime disorders were more common among younger than older PGs including 

drug use disorders (42% vs. 6%), obsessive-compulsive disorder (17% vs. 4%), and attention 

deficit/hyperactivity disorder (24% vs. 8%).

Gambling levels were assessed for 57 of the younger PGs, 48 of the older PGs, and all 50 of 

the elders without PG. Weekly measures of gambling activity are summarized in Figure 1 

(younger PGs) and Figure 2 (older PGs). The relative frequency of gambling levels show 

greater variability over time because of decreasing sample size (Figures 1 and 2). For older 

PGs, the percentage achieving level 2 or 3 gambling peaked at 77% between baseline and 

week 14, and then decreased. The highest level of gambling activity for older PGs was level 

3 for 38%, level 2 for 35%, level 1 for 4%, and level 0 for 13%. For younger PGs, the 

percentage with level 2 or 3 gambling peaked at 65% between baseline and week 16, and 

then decreased. The highest level of gambling activity was level 3 for 32% of the younger 

PGs, level 2 for 39%, level 1 for 7%, and level 0 (no gambling) for 12%.

No older adult without PG developed PG (level 3) over the course of the follow-up. At-risk 

gambling (level 2) was not observed until week 82 for this group. At-risk gambling was 

observed intermittently between weeks 135 and 178; at week 160, two individuals (of 43) 

had at-risk gambling. The highest level of gambling activity was level 2 for 4%, level 1 for 

40%, and level 0 for 56%.

There were no significant differences in PG outcomes between younger and older PGs 

(Table 2). On average, younger PGs spent 28.5% of the follow-up in remission, 16.6% in 

partial remission, and 45.3% in chronic PG. On average, older PGs spent 21.9% of the 

follow-up in remission, 19.9% in partial remission, and 49.3% in chronic PG. The 

percentage of weeks showing a change in gambling activity (from the previous week) was 

similar for younger (4.4%) and older PGs (5.0%). On average, elders without PG spent 

78.5% of the follow-up with no gambling activity and 20.7% of the follow-up engaged in 

recreational gambling. Among the 105 PGs with follow-up data, 52 (49.5%) had periods of 

remission. Among these individuals, time to relapse was similar for older and younger PGs 

(Cox Proportional Hazards Chi-Square < 0.1, df = 1, P = 0.833).
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Decreased gambling activity during follow-up was observed in younger and older PGs 

(Table 3). The odds of problem gambling (levels 2 and 3 combined) decreased by a factor of 

0.65 per year of follow-up for both groups. Similarly, the odds of remission or partial 

remission increased by a factor of 2.26 for younger PGs (95% CI, 1.70, 3.02), and by a 

factor of 1.99 for older PGs (95% CI, 1.64, 2.41). The odds of chronic PG decreased 

significantly over time for both groups, and the odds of any change in gambling activity 

level increased for younger PGs (OR = 1.23, 95% CI, 1.05, 1.44). None of the slopes 

measuring change in the PG course outcomes varied significantly for younger and older 

PGs.

4. Discussion

Results showed that gambling activity oscillates with those at level 2 and 3 moving toward 

an overall reduction of gambling activity. We confirmed our hypothesis that PGs become 

less symptomatic or remit during follow-up, but were unable to show that older adults with 

PG had greater improvement than younger PGs. In fact, both groups experienced similar 

levels of improvement. The data challenge the notion that PG is intractable

Data shown in Figures 1 and 2 are largely consistent with research findings that suggest PGs 

experience a gradual diminution of gambling severity over time (Shaffer and Hall, 2002; 

Winters et al., 2002; Slutske et al., 2003; Abbott et al., 2004; DeFuentes-Merillas et al., 

2004; LaPlante et al., 2008; Edgerton et al., 2015). The findings were true for younger and 

older PGs, though a substantial percentage of PGs remained at level 3 gambling during 

follow-up. For these individuals, PG is chronic but not necessarily progressive. Nearly 40% 

in each group experienced a partial of full remission during follow-up. Importantly, the data 

suggest that lifetime PGs already in remission or who gamble recreationally will maintain 

these gains and not worsen.

The view that PG is chronic and progressive was promoted by Custer (1985) who described 

PG as a multi-stage illness that began with a winning phase, followed by a losing phase, and 

ending in a desperation phase. Custer’s views were primarily informed by his clinical 

experience and gained wide acceptance despite the lack of supporting data. A review by 

LaPlante et al. (2008), and other work (Sartor et al., 2008; Edgerton et al., 2015), have 

gradually contributed to a more nuanced view of PG course. LaPlante et al. reviewed five 

studies that met their criteria of reporting follow-up data pertaining to gambling that did not 

involve a treatment sample (Shaffer and Hall, 2002; Winters et al., 2002; Slutske et al., 2003; 

Abbott et al., 2004; DeFuentes-Merillas et al., 2004). Briefly, level 3 gamblers improved 

with most moving to a lower gambling level, with similar results for level 2 gamblers. Level 

0–1 gamblers at baseline were unlikely to progress to a higher (i.e., more severe) level of 

gambling behavior. Thus, most PGs and at-risk gamblers moved to lower levels of gambling 

involvement over time, while those who gamble recreationally (or did not gamble) were 

unlikely to move to a more severe level of gambling activity.

More recently, several population-based studies have examined the trajectory of problem and 

pathological gambling. Edgerton et al. (2015) followed 679 young adults over four years and 

found a pattern of lessening, and not worsening gambling severity scores. In the Quinte 

Black et al. Page 7

Psychiatry Res. Author manuscript; available in PMC 2018 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Study of Gambling and Problem Gambling, Williams et al. (2015) followed 4,121 adults to 

assess problem behaviors and found that problem gamblers and PGs moved toward lower 

levels of gambling involvement over 5 years. Finally, in a 5-year longitudinal study of 1808 

children and adults (Leisure, Lifestyle and Lifecycle Project), el-Guebaly et al. (2015) 

reported that there was a considerable amount of transition at the individual level, with 80% 

of adults with problem gambling having at least one year of remission with only a third 

relapsing.

Our data also confirm important differences between the study groups. PG groups were 

more symptomatic than older adults without PG in terms of trait impulsiveness, depressive 

symptoms, and co-occurring disorders. These differences were expected and not surprising. 

Of note, there were no differences between the two PG groups in overall gambling severity 

or trait impulsiveness. We had expected that trait impulsiveness would be higher in younger 

subjects. We based this expectation in part on the observation that they were significantly 

more likely to drop out or become lost to follow-up, and because of our earlier work 

comparing younger- and older-onset PGs found that younger PGs scored significantly higher 

on impulsiveness (Black et al., 2015).

The comparison between younger and older PGs showed many differences. Older PGs were 

more likely to be women, Caucasian, divorced, and to have a lower level of education. Older 

PGs were more likely to have sought mental health treatment, to have been psychiatrically 

hospitalized, and to have sought PG treatment. Some of these findings may have resulted 

from the fact that older PGs simply had more time to seek treatment and to have failed at 

marriage, leading to divorce. Likewise, older PGs may have been more likely to seek 

treatment because women tend to seek mental health treatment at higher rates than men 

(Kessler et al., 1981). Older PGs were also more likely to report a history of childhood 

maltreatment (e.g., sexual abuse, emotional abuse). Several of the findings were close to 

achieving significance (P < 0.05), such as total BDI score (older PGs had higher scores) and 

“any impulse control disorder” (younger PGs had more ICDs), but the results were not 

significant possibly due to low statistical power.

Older PGs had lower rates of many lifetime comorbid disorders than younger PGs including 

drug use disorders, attention deficit/hyperactivity disorder, and obsessive-compulsive 

disorder. We had expected younger PGs to have higher rates of substance misuse and 

attention deficit/hyperactivity disorder based on prior work by our group (Black et al., 2013; 

2014), and the fact that these disorders tend to be more common in younger persons in the 

general population. The finding of higher rates of obsessive-compulsive disorder in younger 

PGs was unexpected and its importance is not immediately clear. That older PGs preferred 

slots and the younger PGs preferred action games were findings also consistent with earlier 

work by our group and others (Vizcaino et al., 2013; Black et al., 2015).

The differences we observed between older and younger PGs appear to partially validate two 

classification schemes that have been proposed. The most widely held scheme is the 

“escape-seeking” vs. “sensation-seeking” gamblers. Escape-seeking persons gamble to 

relieve emotional tension, anxiety, or depression (Blasczcynski and McConaghy, 1989). For 

such people, gambling may provide an escape from unpleasant affects. In contrast, 
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sensation-seeking persons seek stimulation and arousal to relieve boredom or hyperarousal. 

Considering their “pathways” model (Blaszczynski and Nower, 2002), our younger PGs 

have many similarities with their “antisocial, impulsive gambler.” These individuals are 

mostly male, and tend to start gambling early in life, rapidly developing problematic 

gambling. They appear to respond to the excitement and stimulation that gambling often 

provides. Our older PGs better fit their description of the “emotionally vulnerable gambler.” 

These individuals tend to be women with depression or anxiety, have difficulty coping, and 

are more likely to experience childhood maltreatment. For them, gambling serves to 

modulate mood states or meet other psychological needs.

There are several methodologic limitations to acknowledge. First, PG subjects recruited 

through an epidemiological sampling method may have been desirable, but this was not 

feasible. Second, older adult controls were identified through a random digit dialing method, 

and it is possible that they may not be representative because many people no longer use 

land lines. Third, follow-up interviews were conducted by telephone, and it is possible that 

in-person interviews could provide more information. Fourth, the low rate of participation of 

minority subjects reduces the generalizability of our findings in these populations. Fifth, a 

larger sample with longer follow-up would have been preferred, but budgetary constraints 

precluded those options. Sixth, because our sample sizes were relatively small, statistical 

power may have been compromised. For example, several comparisons in Table 1 appeared 

clinically meaningful (e.g., total BDI score) and might have been significant with larger 

numbers of subjects, Also, because of the potential for Type II errors, and the study is 

exploratory, we chose not to control for the many comparisons. We concluded that a 

Bonferroni correction would have been overly conservative. Seventh, nearly 30% of subjects 

discontinued participation, and while we replaced those who dropped out, attrition could 

have led to a systematic bias because those who dropped out were more likely to be younger. 

Last, it is possible that the “Hawthorn effect” may have contributed to improvement in those 

with PG (McCambridge et al., 2014). The Hawthorn effect posits that subjects who are 

aware of being observed will alter their behavior. Despite these limitations, the fact that our 

findings are consistent with work by other investigators suggests they are valid (Slutske et 

al., 2003; LaPlante et al., 2008).

Additional follow-up studies with careful tracking of gambling behavior are warranted to 

better understand the course of PG. Follow-up interviews at frequent intervals may improve 

participation, reduce attrition, and minimize “memory problems” inherent in longitudinal 

studies thereby leading to more accurate reporting.

5. Conclusion

In a longitudinal study of older and younger persons with PG, week by week gambling 

activity levels showed a significant general downward movement for all subjects, and there 

were no significant differences between the groups. Older adults without PG had no change 

in their level of gambling activity. We conclude that PGs move toward a reduced level of 

gambling activity during follow-up. Our data challenge the notion that PG is chronic and 

progressive.
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Highlights

1. Seventy-two younger (<40 years) and 50 older (≥ 60 years) subjects with 

pathological gambling (PG), and 53 older adults without PG were 

systematically interviewed every 6 months to assess gambling behavior and 

other variables. Mean follow-up was 2.6 years.

2. Older PGs were more likely to be female, Caucasian, divorced, and to have a 

lower level of education. Older and younger PGs were similar in severity, but 

older PGs were more likely to have sought PG treatment.

3. Older PGs had lower rates of lifetime drug use disorders, attention deficit/

hyperactivity disorder, and obsessive-compulsive disorder. They preferred 

slots, had worse physical health ratings, and were less likely to discontinue 

participation.

4. Week by week gambling activity levels showed a significant general 

downward movement for older and younger PGs, although there were no 

differences between the groups. Older adults without PG had no change in 

their level of gambling activity.

5. Younger and older PGs moved toward a reduced level of gambling activity 

during the follow-up. Our data challenge the notion that PG is chronic and 

progressive.
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Figure 1. 
Weekly relative frequency of gambling activity levels for Younger PGs
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Figure 2. 
Weekly relative frequency of gambling activity levels for Older PGs
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Table 3

Changes in PG course outcomes for younger PGs and older PGs

PG course outcome
Odds Ratio per one year of follow-up (95% C.I.) Test of slope difference

Younger PGs (n=57) Older PGs (n=48) Z P-value

Level 2 or 3 0.65 (0.49, 0.86) 0.65 (0.53, 0.79) −0.07 0.944

Level 3 0.60 (0.37, 0.99) 0.68 (0.54, 0.86) 0.44 0.660

Remission 1.21 (0.97, 1.51) 1.33 (1.11, 1.59) 0.67 0.500

Partial remission 1.42 (1.04, 1.94) 1.41 (1.16, 1.71) −0.04 0.968

Remission or partial remission 2.26 (1.70, 3.02) 1.99 (1.64, 2.41) −0.73 0.463

Chronic PG 0.57 (0.42, 0.76) 0.63 (0.51, 0.77) 0.53 0.597

Change in gambling activity level 1.23 (1.05, 1.44) 1.22 (0.90, 1.65) −0.04 0.971
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