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Abstract 

Background: Brief, accurate, and context-sensitive screening tools are 

essential for detecting gambling-related problems, but most existing instruments 

are not validated for on-site gambling. 

Objectives: This study aimed to estimate the prevalence and patterns of 

Gambling Disorder (GD) and problem gambling among Brazilian lottery players 

and to develop and test a concise screening tool optimized for this on-site 

context. 

Methods: A multistage, stratified sampling design recruited 5,407 adult 

gamblers at 494 lottery kiosks. Participants completed a version of the NODS 

adapted to DSM-5 criteria. Using an exhaustive combinatorial approach, all 2–

4-item subsets from the NODS were tested for sensitivity and specificity. 
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Results: Three combinations emerged as optimal. A three-item version (control, 

coping, chasing) showed the best balance for detecting problematic gambling 

(sensitivity = 96.5%), while a four-item version reached high specificity for GD 

(96.2%). All combinations outperformed the widely used NODS-CLiP. 

Conclusions: The study introduces the “3-Cs screener,” a novel, ultra-brief tool 

for on-site lottery players. Its high diagnostic accuracy makes it a promising 

candidate for prevention and intervention strategies, though further validation in 

clinical and digital settings is warranted. 

 

Introduction 

Gambling is a widespread and culturally ingrained activity, with most 

people gambling at least once in their lifetime¹. Beyond those who meet clinical 

criteria for Gambling Disorder (GD), a larger group experiences persistent 

gambling-related harms that do not reach the GD threshold, commonly referred 

to as problem gambling. This subthreshold group is more prevalent and 

represents a key target for prevention and early intervention². Therefore, early 

identification of individuals at risk is crucial, which makes brief screening tools 

essential in real-world settings. Nonetheless, most existing instruments were 

developed for general population surveys and have not been validated for on-

site use among active gamblers. Moreover, some of these instruments fail to 

adequately differentiate between problem gambling and GD, underscoring the 

need for brief, accurate, and context-sensitive screening³. For the sake of 

conceptual clarity, this report will use the terms "problem gambling" and 

"problem gamblers" to refer to individuals who experience persistent gambling 

issues but do not meet the criteria for GD. The term "problematic gambling" will 

be used to address a broader category that includes both individuals who meet 

some or all the criteria for GD, encompassing both problem gamblers and those 

with GD4.  

Since 2018, Brazil has permitted fixed-odds betting, defined by 

predetermined returns on real or virtual events. In 2023, the regulatory 

framework was expanded to explicitly include online games (“online casinos”), 

producing the peculiar legal configuration in which online casino betting is 

permitted, whereas land-based gambling remains prohibited, with the exception 

of state lotteries. Poker tournaments and poker houses have operated under an 
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ambiguous legal framework that neither explicitly criminalizes nor regulates the 

activity. Consequently, lottery products remain the predominant form of land-

based gambling in Brazil, both in terms of user engagement and revenue 5 

Legal lotteries are operated primarily by the federal bank CAIXA, which holds 

nearly 95% of the national lottery market, estimated at approximately US$5.1 

billion in revenue in 2024. CAIXA’s portfolio includes large-scale jackpot draws 

(e.g., Mega-Sena, drawn twice weekly), daily draws (e.g., Quina), and instant-

win scratch tickets, which had been out of operation for nearly a decade due to 

legal and administrative challenges but have only recently returned to the 

market 6. With ticket prices starting as low as US$ 1.00, these games are highly 

accessible to all socioeconomic groups. These products are sold through an 

expansive network of retail kiosks known as “CAIXA’s Lottery Kiosks” (CLKs) 

located in nearly all municipalities. Since these kiosks are operated as 

correspondents for the federal bank, they offer not only gambling products but 

also a wide array of essential banking and payment services. This dual function 

results in a ubiquitous, high-traffic environment that is deeply integrated into 

Brazilian daily life, making these units a strategic setting for prevention and 

screening initiatives. However, little is known about the prevalence and profile of 

GD and problem gambling specifically among Brazilian lottery players. A survey 

in the general population estimated lifetime prevalence of GD and problem 

gambling at 1.0% and 1.3%7. Yet, studies indicate that even when lotteries are 

not the preferred gambling form, they remain common among individuals 

seeking treatment for GD in Brazil8. Moreover, international data confirm that 

lotteries are the most favored form of gambling worldwide, with participation 

rates of 7.8% among adults and 10.3% among adolescents9. Within the 

Brazilian context, the federal lottery network represents a unique convergence 

point through which frequent gamblers can be reached for both preventive 

interventions and the assessment and referral of individuals with gambling-

related problems. 

The first widely used screening instrument for problem gambling was the 

South Oaks Gambling Screen (SOGS), originally developed to assess gambling 

problems among treatment-seeking individuals with substance use disorders. 

However, SOGS lacks the brevity required for rapid screening and has been 

shown to overestimate the prevalence of GD when applied to general 
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population samples10. In response to these limitations, more recent screening 

tools have been developed, typically consisting of two to four items and 

designed for use in population-based settings3. However, a remaining challenge 

in this context is that the prevalence of gambling-related problems among 

regular lottery bettors is likely higher than in the general population, which may 

require recalibration of screening thresholds to accurately identify both GD and 

subsyndromal presentations11. 

Aiming to address this gap, the present study pursued two main 

objectives: first, to develop a brief screening tool specifically optimized for the 

on-site identification of both problematic gambling and GD within this unique 

context; and second, to estimate the prevalence of gambling-related problems 

in a large, nationally representative sample of adult lottery customers recruited 

at CLKs. 

 

Methods 

The study was a cross-sectional population based multi-stage interview of 

a representative sample of visitors to CLKs in Brazil. There are approximately 

13,500 CLKs throughout the country6. Prior to initiating the fieldwork, we first 

conducted four pilot tests consisting of 149 interviews to estimate the average 

length and to identify potential concerns regarding the phrasing of the 

questions. After each pilot test, the survey was revised to make it as succinct 

and clear as possible in order to increase participation and minimize participant 

drop-out. All interviews were conducted by third party company specializing in 

large scale surveys. To ensure inter-rater consistency across the 494 locations, 

we employed a tiered training model in which a core group trained the rest of 

the field team using a standardized protocol. Furthermore, as a quality control 

measure, a random subsample of 100 interviews was audited via telephone 

follow-up, demonstrating an acceptable concordance index with the original on-

site reports. Participant flow is summarized in Figure 1.  
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Figure 1 Study design and participant flow. CLK = CAIXA’s lottery kiosk. 

 

Sampling Design 

The sampling strategy was designed to ensure a representative sample of 

the Brazilian population, 18 years old or older, both men and women who 

normally gamble on lotteries from all regions of Brazil. The sample was 

structured by stratified conglomerates and was selected in three stages, 

following the pattern of probabilistic selection12. The first stage consisted of a 

stratified selection of municipalities with at least one CLK. These municipalities 

were then explicitly segmented by state, population size, and implicitly by 

income, before a systematic selection was conducted, where the first 

municipality was selected randomly. The implicit stratification was achieved by 

sorting municipalities by income within the explicit strata, resulting in the 

selection of 189 municipalities. Within the 189 municipalities, CLKs were then 

selected systematically, with random selection of the first CLK, which was 

implicitly stratified by the revenue related to the most popular lottery game in the 

previous month. By using the revenue from a standard month as a proxy, the 

sampling design ensured that the selection reflected the typical operational flow 

of the kiosks, effectively capturing regular gamblers and minimizing the 

influence of seasonal outliers or atypical lottery events. Data collection was 

deliberately conducted on weekdays preceding lottery draws without jackpot 

rollovers, in order to minimize the inclusion of occasional or atypical bettors. 

Within each municipality, which were the primary sampling units (PSU), 

the number of CLKs selected was proportional to the number of CLKs in the 

municipality with a minimum of two CLKs per municipality to allow for variance 
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estimations. In cases where the municipality only had one CLK, the PSU for 

analysis was considered to be a grouping of two municipalities closest in the 

sampling frame (i.e., similar region and size). 

 

Sample Size and Selection of Gamblers 

The sample size target was calculated with the goal of representing all 

lottery players who purchased at least one lottery ticket at CLKs during the 

period of data collection. Furthermore, the sample size was calculated to 

achieve +/-2% error on estimating the prevalence of GD, using a 95% 

confidence interval. To this end, a prevalence of 10% of GD was assumed 

based on the only epidemiological study of gambling in Brazil that was available 

when the study was being conducted7. This resulted in a targeted sample of 

1,000 individuals. However, an adjustment to the sample size was necessary to 

account for the inflation in the variance caused by the sample clustering, known 

as design effect. In a previous unpublished household survey of lottery players, 

using a three-stage sample (municipalities, neighborhoods and respondents), 

the effect of the sample design over binary variables with frequencies around 

10% was estimated to be around 4. That said, we considered a sample design 

effect of 5 as the present study used CLKs instead of neighborhoods as the 

intermediary stage. This resulted in an increase in sample size target from 

1,000 to 5,000 participants. 

Based on the above sample size calculation, 500 CLKs were selected with 

the goal of 10 completed responses per CLK. Generally, the selection of 

interviewees in this type of scenario occurs in a systematic way with a defined 

skip. However, this was not possible for the present research as the total 

number of gamblers who visit CLKs was not known. Therefore, we chose to 

conduct the interviews at pre-defined times of the day. Specifically, the first 

lottery player to enter the CLKs after a predetermined time (i.e., 8:10, 8:40, 

9:10, 9:40 etc.) were interviewed. These schedules were pre-defined according 

to the hours of operation of each CLK. In order to ensure 10 completed 

responses,15 lottery players were selected per CLK, based on a non-response 

rate of 30%, which was estimated from our pilot interviews. If the individual was 

not eligible, the next lottery customer was interviewed. Exclusion criteria were 

difficulty in understanding the questionnaire, difficulties with communication 
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(individuals with speech and/or hearing problems), or unwilling to be part of the 

research by not signing the informed consent form. As the sample was 

probabilistic, cases of refusal were considered as a valid selection with no 

response and there was no substitution. To obtain a precise demographic profile 

of eligible participants, the interviewers were instructed to complete a 

nonresponse questionnaire for individuals who refused, recording perceived 

gender, estimated age, ethnicity, time and date of refusal and CLKs for post-hoc 

adjustments. 

 

Procedure 

Since the lottery kiosks are owned by the Federal Bank, they offer not only 

betting services, but also a variety of banking services. Thus, in approaching 

potential participants, the interviewer made sure that the person waiting in line 

was there to purchase a lottery ticket using the following standardized script: 

"Good morning / Good afternoon, if you are here today to buy a lottery ticket, we 

would like to invite you to be part of a research conducted by the University of 

São Paulo in partnership with CAIXA, assessing gambling behaviors. If you 

agree to participate, you will not have to stand in line. We will take you directly 

to the register after the interview. The duration of the interview is 15 minutes on 

average. You do not have to identify yourself and your answers are 

confidential”. Lottery players who agreed to participate in the present study 

were taken to a private area to complete the interview. Importantly, no financial 

or material incentives were offered to respondents, and participation was 

entirely voluntary, with no impact on their ability to place bets or on their 

relationship with the lottery unit. 

 

Ethics 

The present research was funded by CAIXAs responsible gambling 

initiative to the senior author (H.T.). CAIXA had no role in the development of 

the survey and the University of São Paulo is the sole owner of the data and 

holds unrestrained reporting rights without previous consultation or interference 

from CAIXA. Ethical approval was obtained from the Faculty of Medicine 

University of São Paulo Research Ethics Board. 
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Measures 

Demographics 

Data were collected regarding participants’ demographic characteristics, 

including, gender, age, marital status, education, and employment status. 

 

Gambling assessment 

The Brazilian adaptation of the National Opinion Research Center 

Diagnostic Screen for Gambling Problems (NODS) was used to classify 

participants using the DSM-5 criteria. The original NODS was developed by 

Gerstein et al.13 as a screening tool to identify GD according to the DSM-IV 

criteria, with the aim of being used in clinical and population research. The 

NODS includes 17 items that are used to score the DSM-IV criteria and was 

selected in this study due to its specific methodological advantages. Other 

widely used alternatives, such as the SOGS, were developed prior to the DSM-

IV and do not align with current diagnostic thresholds. Similarly, while the 

Problem Gambling Severity Index (PGSI) is a common choice for population 

surveys, it does not translate as automatically into the specific DSM-5 

symptomatic criteria for GD as the NODS does. 

Moreover, using the full item pool of the NODS, Toce-Gerstein and 

colleagues (2009) developed the Control, Lying, and Preoccupation gambling 

screen (NODS-CLiP)14. The authors evaluated combinations of two, three, and 

four NODS items in a community sample. A three-item combination assessing 

loss of control, lying, and preoccupation demonstrated the highest sensitivity 

(0.99) and specificity (0.88) for identifying pathological gambling, as defined by 

DSM-IV criteria, when compared with the full NODS. Accordingly, by adopting 

the NODS as the reference instrument, we were able to directly compare the 

performance of the newly developed screening tool with that of the NODS-CLiP. 

In the present research lottery players were classified in the following 

categories based on the number of DSM-5 symptoms reported for each period: 

social (0), at risk (1), problem (2-3), and disordered (4+) gamblers. The 

prevalence for these categories were then estimated by calculating the 

weighted proportion of individuals who met the criteria for these categories 

within two time-frames: lifetime and past-year (based upon GD symptoms 

experienced in the last 12 months)¹. 
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Data Analytic Plan 

Prior to analysis, the data were weighted with the inverse of the selection 

probability for each respondent. The selection probability of an individual in a 

CLK is given by the number of individuals selected divided by the total number 

of individuals that entered the CLK to buy a lottery ticket during the day of the 

field work. The total number of individuals was estimated by the number of 

tickets sold in the CLK divided by the estimate of average number of tickets per 

individual, where, to decrease variability, we estimated the average number of 

tickets over the region where the CLK was located. The selection probability of 

the individual within the CLK was then multiplied by the probability of the 

selection of the CLKs within the municipality, and of the municipality within the 

strata. A post-hoc sensitivity analysis confirmed that the number of tickets 

purchased was not significantly associated with gambling severity, supporting 

the validity of the weighting proxy used. In another post-hoc sensitivity analysis, 

we did not find a statistically significant association between gambling status 

(i.e. social, at-risk, problem and disordered gambling according to the NODS) 

and time of arrival at the CLKs. Thus, we did not apply a specific weight to 

adjust for the time of day for completed interviews. An additional non-response 

post-stratification layer of weights were considered to determine whether 

demographic differences existed between lottery players who refused to 

participate in the study compared to those participated. The analyses found that 

the two groups did not differ, and thus a decision was made not to apply post 

stratification weights to adjust for interview refusal. Missing data for the NODS 

items were negligible, and only complete cases were included in the final 

analysis. 

Weighted prevalence estimates for at-risk, problem, and disordered 

gambling were calculated as the proportion of participants meeting the 

respective DSM-5 criteria thresholds within both the past-year and lifetime 

timeframes. 

The data analysis for the development of a brief screener was based on 

the same methodology used to develop the NODS-CLiP¹4, using the full 17-item 

NODS (DSM-5 version). We evaluated all unique 2–4-item subsets from the 

NODS and, across outcomes/timeframes/decision rules, conducted 19,176 

screening-rule evaluations to compare sensitivity, specificity, and the Youden 
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Index. While multivariate techniques such as linear discriminant analysis or 

logistic regression can identify informative items, we prioritized an exhaustive 

combinatorial approach to ensure the final tool maintained the binary (yes/no) 

scoring format essential for rapid on-site screening, while directly optimizing for 

the highest possible sensitivity to identify problematic gambling. The analytic 

procedure used for screener development is summarized in Figure 2. 

 

 

Figure 2 Analytic procedure for screener development. GD = gaming disorder; NODS-

CLiP = Control, Lying, and Preoccupation scale. 

 

We also tested problematic gambling as sub-threshold levels of GD (i.e., 

problem gambling) given its importance to researchers and clinicians15. As the 

aim of the screening instrument was to identify people who may be currently 

experiencing problematic gambling, we selected combinations of two, three and 

four items with the highest sensitivity for identifying GD diagnosis in the past-

year. Next, we selected the item combinations with the highest specificity for GD 

in past-year. If a tie remained, then we would choose the combination that 

performed better on the identification of lifetime GD. Finally, we calculated the 

Youden Index (sensitivity+specificity-1) of all the selected combinations to 

compare the balance between sensitivity and specificity and the general 

performance of the item combinations¹6,¹7. As a further investigation into the 

gambling classification from the DSM-IV to the DSM-5, we checked the 

frequency of endorsement to NODS item addressing the illegal acts criterion.  

For weighted prevalence estimates, we used the R statistical environment, 

which calculates variances through Taylor series linearization under the 
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assumption of sampling with replacement18. For the remaining unweighted 

analyses, we used GNU PSPP, a free and open-source alternative to IBM 

SPSS Statistics19. 

 

Results 

In total, 23,123 individuals were approached, of whom 7,226 were eligible 

(i.e., they were at CLKs primarily to gamble on lotteries). Of the 7,226 eligible 

individuals, 5,619 agreed to participate and 5,407 completed the interview, 

resulting in a refusal rate of 25.2%. Of the 500 CLKs initially chosen, data were 

collected from 494. The six CLKs in which interviews were not completed were 

temporarily unavailable (e.g., closed on the interview day), yielding an average 

of 11 completed interviews per CLK (see Figure 1 for the participant flow and 

sampling/recruitment overview). 

 

Gambling rates among Brazilian lottery players 

The past-year prevalence of at-risk gambling, problem gambling, and GD 

were 17.7% (SE = 0.9%), 10.7% (SE = 0.8%), and 4.1% (SE = 0.5%), 

respectively. Lifetime prevalence rates were 19.4% (SE = 1.0%) for at-risk 

gambling, 13.1% (SE = 0.8%) for problem gambling, and 6.8% (SE = 0.7%) for 

GD. Ninety-five percent confidence intervals (95% CIs) for all prevalence 

estimates and symptom frequencies are provided in Table 1. Additionally, 39.2% 

(SE = 1.6%) of lottery players reported at least one DSM-5 diagnostic criterion 

in their lifetime, and 32.6% (SE = 1.6%) in the past-year. The most frequently 

endorsed symptom of GD was preoccupation with gambling (18.8%), followed 

by gambling to cope with negative emotions (12.2%) and chasing (8.4%). The 

least endorsed symptoms were interpersonal harms (0.7%), financial 

consequences (1.5%), and tolerance (3.7%). Among players meeting criteria for 

GD, the most endorsed symptoms were gambling to escape negative emotions 

(85.7%), followed by preoccupation (79.9%) and chasing (75.3%) (see Table 1). 
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Table 1. Weighted prevalence of at-risk gambling, problem gambling, and gambling 

disorder (GD), and endorsement of DSM-5 symptoms among Brazilian lottery players 

(n = 5,407). Values are weighted % (SE) with 95% confidence intervals (CIs) in 

brackets. 

DSM-5 criteria 

% of endorsement by gambling category (SE) 

At Risk 

Gambler 
Problem Gambler Gambling Disorder 

Total 

Sample 

Tolerance 10.0% (1.6) 13.6% (2.8%) 11.4% (3.5%) 3.7% (0.5%) 

Withdrawal 7.7% (2.1) 26.4% (4.1%) 69.1% (5.2%) 7.0% (1.0%) 

Loss control over gambling 4.9% (1.2) 24.2% (3.3%) 63.7% (5.8%) 6.10% (0.8%) 

Preoccupation 46.9% (3.1) 66.8% (2.7%) 79.9% (3.9%) 18.8% (1.3%) 

Gambling to escape negative emotions 17.7% (3.0) 51.2% (3.3%) 85.7% (3.5%) 12.2% (1.1%) 

Chasing losses while gambling 8.2% (1.4) 36.3% (2.9%) 75.3% (3.9%) 8.4% (0.7%) 

Lying to conceal gambling 4.0% (0.8) 13.9% (1.9%) 43.3% (6.3%) 4.0% (0.5%) 

Relationships jeopardized by gambling  0.3% (0.2) 1.5% (0.6%) 12.8% (2.7%) 0.7% (0.2%) 

Indebtedness caused by gambling  0.4% (0.2) 3.5% (1.00%) 26.1% (3.8%) 1.5% (0.2%) 

Note. Estimates account for the complex multistage sample design using Taylor series linearization 

(Complex Samples). DSM-5 categories: social (0), at-risk (1), problem (2–3), disordered (≥4) symptoms. 

Abbreviations: GD = Gambling Disorder; SE = standard error; CI = confidence interval. 

 

Regarding illegal acts, 0.9% (SE = 0.5%) of lottery players with problem 

gambling and 4.0% (SE = 1.5%) of those with GD endorsed the illegal-acts 

criterion in their lifetime, while 0.4% (SE = 0.4%) of players with problem 

gambling and 2.1% (SE = 0.8%) of those with GD endorsed it in the past-year. 

Corresponding 95% CIs are reported in Table 1. 

 

Development of a brief screening instrument 

Three combinations consisting of two, three, and four items were identified 

as best for identifying lottery players with current GD. The analytic workflow 

leading to the selection of these combinations is summarized in Figure 2. The 

two-item set included lack of control (#4) and chasing (#10), while the three-

item set added coping (#8). The four-item set comprised withdrawal (#5); 

control (item #7, contingent upon #4); coping (#9); and chasing (#10). Full 

operating characteristics (sensitivity, specificity, and Youden Index) are shown in 

Table 2.
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Table 2. Operating characteristics of brief screening combinations versus NODS-CLiP for identifying GD and problematic gambling (problem 
gambling + GD), past-year and lifetime frames. 

Items from NODS 
 

NODS-CLiPa,b 
Youden 
Index 

Best 4-item 
combinationc 

Youden 
Index 

Best 3-item 
combinationd 

Youden 
Index 

Best 2-item 
combinatione 

Youden 
Index 

Sens. Spec. Sens. Spec. 
 

Sens. Spec. Sens. Spec. 

Past-year 

Gambling 
Disorder 

97.3% 70.6% 0.68 100% 88.9% 0.89 100% 72.9% 0.73 99.0% 77.0% 0.76 

Problematic 
Gambling 
(problem + 
disordered 
gambling) 

90.2% 77.9% 0.68 77.7% 96.2% 0.74 96.5% 73.9 0.70 83.0% 83.8% 0.67 

Lifetime 

Gambling 
Disorder  

100% 63.3% 0.63 100% 84.8% 0.85 100% 66.1% 0.66 99.1% 70.3% 0.69 

Problematic 
Gambling  
(problem + 
disordered 
gambling) 

95.2% 70.5% 0.66 80.7% 92.1% 0.73 95.2% 70.5% 0.74 87.0% 77.0% 0.64 

a Control, Lying & Preoccupation scale 
b NODS Items: #1, #4 and #11 
c NODS Items: #5, #7, #9, #10 

d NODS Items: #4, #8, #10 
e NODS Items: #4, #10 

Preoccupation: #1 – “Have there ever been periods lasting two weeks, or longer, when 

you spent a lot of time thinking about your gambling experiences or 

planning out future gambling ventures or bets?” 

Loss of Control: #4 – “Have you ever tried to stop, cut-down, or control your gambling?” 

                #7 – “If so, have this happened three or more times?” 

Withdrawal: #5 – “On one or more of the times when you tried to stop, cut down, 

or control your gambling, were you restless or irritable?” 

Coping: #8 – “Have you ever gambled to relieve uncomfortable feelings such as 

guilt, anxiety, helplessness, or depression?” 

              #9 – “Have you ever gambled as a way to escape from personal 

problems?” 

Chasing: #10 – “Has there ever been a period when, if you lost money gambling 

one day, you would often return another day to get even?” 

Lying: #11 – “Have you ever lied to family members, friends, or others about how 

much you gamble or how much money you lost on gambling?
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Given that the combinations identified here differed from the original 

NODS-CLiP, we conducted additional analyses comparing our selected items 

with the NODS-CLiP to identify problem gambling and GD. Within the past-year 

timeframe, the two-, three-, and four-item sets exceeded the NODS-CLiP for GD 

screening. Within the lifetime timeframe, the NODS-CLiP was exceeded by the 

four- and three-item sets, while the two-item set performed similarly, all with 

higher Youden indices (see Table 2). For screening problematic gambling 

(problem gambling + GD), the three-item set had higher sensitivity for the past-

year (96.5%) than all selected combinations, including the NODS-CLiP (90%). 

Lifetime performance of the three-item set was also high and similar to the 

NODS-CLiP (95.2%). Hence, the three-item set (control, coping, chasing) 

showed the best overall performance across combinations and outperformed 

the NODS-CLiP. 

 

Discussion 

The main objective of this study was to develop a brief, context-sensitive 

screening tool and to estimate the prevalence of GD and problem gambling 

among Brazilian lottery players. Our results revealed prevalence rates of 4.1% 

for GD and 10.7% for problem gambling in the past-year. These figures are 

higher than those typically observed in household surveys but align more 

closely with studies conducted in gambling venues and online 

environments20,21. This discrepancy is largely explained by sampling 

differences; by approaching gamblers directly at lottery kiosks, we captured a 

population with significantly higher gambling involvement than the general 

public.  

However, the 4.1% prevalence of GD is notably high when compared to 

other studies specifically involving lottery players, a group often characterized in 

the literature as being at lower risk for gambling-related harm. This suggests 

that the strategic location of lottery kiosks in Brazil, often doubling as banking 

service centers, may capture a unique profile of high-frequency players whose 

level of harm has been previously underestimated.  

International research has shown that prevalence estimates vary 

substantially according to recruitment method and gambling type. Studies 

conducted in general population surveys usually report low prevalence, while 
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samples drawn from gambling sites tend to detect higher proportions of 

problematic gamblers¹5. Our findings therefore highlight the importance of 

sampling location when interpreting prevalence data, and suggest that lottery 

kiosks may represent a strategic venue for identifying vulnerable individuals. 

An additional cultural factor that may contribute to the higher prevalence of 

gambling-related problems in our sample is the widespread presence of jogo do 

bicho, an illegal but socially normalized gambling activity in Brazil. Unlike state 

lotteries, jogo do bicho offers multiple daily draws, accepts very small stakes, 

and is easily accessible through an extensive informal betting network8. These 

features increase betting frequency and opportunity for repeated engagement, 

which may in turn elevate gambling-related risk. Therefore, individuals recruited 

at lottery kiosks in Brazil may be embedded in a gambling ecosystem that is 

more intensive and accessible than that described in lottery-based studies from 

other countries. This contextual difference may partially explain why rates of 

problem gambling and GD were higher in our sample. For international readers, 

these findings underscore the importance of interpreting prevalence estimates 

within their local cultural and regulatory context. 

When analyzing DSM-5 diagnostic criteria, our results showed that 

“preoccupation” was the most frequently endorsed symptom, including among 

at-risk gamblers, which limits its discriminative value. Conversely, harm-based 

criteria such as relationship problems or indebtedness were rarely endorsed, 

even among individuals meeting full GD criteria. This pattern suggests that 

harm-based indicators emerge later in the disorder trajectory and may not be 

ideal for screening purposes³. Instead, criteria reflecting subjective loss of 

control and the use of gambling to cope with negative emotions appear to be 

more useful as early markers. These findings are consistent with evidence from 

screening tools for substance use disorders, such as the Cut down, Annoyed, 

Guilty, and Eye-opener screen (CAGE) and the Alcohol Use Disorders 

Identification Test (AUDIT), which prioritize dimensions of loss of control and 

coping motives22,23. 

Another central finding was the consistent importance of “chasing losses.” 

Unlike loss of control and coping, which are transdiagnostic across addictions, 

chasing is a gambling specific behavior reflecting distorted cognitions and 

compulsive attempts to recover losses. International studies confirm its strong 
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diagnostic specificity and its role in distinguishing problematic gamblers from 

non-problematic ones24. Together, these results support the selection of 

“control,” “coping,” and “chasing” as the most informative core items for brief 

screening. 

The proposed three-item screener, the “3-Cs,” identified over 95% of 

individuals with past-year problem gambling. Adding a fourth item addressing 

withdrawal symptoms (“Cut”) increased specificity for GD to above 95%. Thus, 

a pragmatic approach would be to use the 3-Cs as a first-line screen, followed 

by the fourth question when diagnostic precision for GD is required. Both 

versions outperformed the NODS-CLiP in our analyses, suggesting superior 

balance between sensitivity and specificity. 

Despite the promising results, some limitations should be noted. First, the 

study relied on self-report, which is susceptible to recall and social desirability 

biases. Second, recruitment occurred exclusively at land-based lottery kiosks, 

limiting generalizability to online players. Recent research suggests that online 

lottery gambling is associated with distinct patterns of risk and financial harm²5. 

As gambling increasingly shifts to digital platforms, future studies should 

examine whether brief screeners perform consistently across modalities. Third, 

while the sample design ensured representativeness of kiosk patrons, it may 

not capture occasional players who purchase tickets elsewhere.  

Nonetheless, this study has several strengths. It is the first large-scale, 

probabilistic survey of Brazilian lottery gamblers, covering multiple regions and 

socioeconomic groups. The sampling strategy ensured inclusion of both urban 

and rural settings, increasing external validity. Moreover, by systematically 

testing all possible subsets of NODS items, the study identified item 

combinations with strong empirical support rather than relying on theory alone. 

Finally, the proposed screener is brief, easy to administer, and specifically 

tailored to a highly prevalent form of gambling in Brazil. 

In conclusion, our findings challenge the perception that lottery gambling is 

inherently low risk. Instead, they reveal a substantial subgroup of lottery players 

who experience significant gambling-related problems. By identifying a concise 

set of criteria with high diagnostic accuracy, this study provides a practical tool 

for early detection and prevention. 
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Conclusion 

Our results challenge the widespread popular assumption that lottery 

gambling is necessarily low risk and that lottery players rarely experience 

gambling-related problems. Furthermore, rather than defining risk by the type of 

game, these findings reveal a subpopulation of problematic gamblers that is 

often overlooked, based upon core problematic gambling behaviors. While the 

current investigation cannot determine which specific type of game is primarily 

responsible for harm within this subgroup of problematic gamblers, it raises the 

possibility that lottery products may pose greater risks than previously assumed. 

By identifying a brief yet diagnostically powerful set of screening items, this 

study highlights the urgency of refining public health strategies to better detect 

and address gambling-related harms across different communities. Lottery 

kiosks, given their ubiquity and accessibility, emerge as strategic venues for 

implementing responsible gambling initiatives. Future research should validate 

the 3-Cs screener in clinical and online settings, and assess its predictive value 

in longitudinal designs. 
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