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Abstract
Although near-miss is an important tendency indicator for gambling addiction, no scale has 
been developed to evaluate these feelings. In this study, the aim is to develop a Near Miss 
Scale (NMS) to assess the tendency of gambling. In the first step, a 38-item measurement 
tool was prepared by the first author, which was examined by 8 experts. According to their 
comments and opinions, a 32-item 5-point Likert-type pre-form was created. The study 
was conducted with 600 gamblers in Northern Cyprus between December 2018-March 
2019 and data from 563 of them were included in the statistical analysis. In the question-
naire, Socio-demographic form, Gambling Craving Scale (GCS), South Oaks Gambling 
Screening Test (SOGST) and NMS were used. With the SPSS 23 and R Studio statistical 
programs, after calculating the item-total correlations of the items in the NMS form, items 
with low item total-correlation values were excluded from the scale and 30 items were 
analysed statistically. In the study, it was seen that the factor loads of the relevant items 
in NMS were between .715 and .896. Confirmatory factor analysis (CFA) showed that a 
single factor model in the scale was valid. NMS had a positive correlation with SOGST 
(r = 0.601) and GCS (r = 0.752). The 2-week test–retest results of NMS with a Cronbach 
alpha of 0.981 were determined as 0.972. The validity and reliability results suggest that 
NMS is a valid and reliable as 30-item, one-dimensional measurement tool for assessing 
gambling tendency among gamblers.

Keywords  Gambling addiction · Tendency · Near-miss · Scale development

Introduction

Near Miss (NM) is described as “a kind of special failure in a person close to being suc-
cessful in achieving a goal” and is known to encourage and condition gamblers (Clark, 
2014; Reid, 1986). The gambling industry adjusts some of the games according to the 
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NM senses and this can motivate the players to gamble more (Wu et al., 2015; Zhang 
& Covey, 2014). NM creates part of the excitement of winning. As such, the player is 
not constantly losing, only continually returning to the threshold of winning (Catania, 
2003; Parke & Griffiths, 2004). Although NM leads to a loss of money, it gives play-
ers a sensation of winning and ensures that they keep playing. As the NM sensation 
is created, the player is kept in the game (Parke & Griffiths, 2004). Despite losing a 
significant amount of money in the game, the player will continue to play the game 
even though he/she feels a sense of disappointment (Stange et al., 2016). The results of 
NM losses are reported to produce more frustrating outcomes compared to other losses 
without the NM feature (Stange et al., 2017). Compared to complete loss, the increase 
in physiological stimulation, despite its frustration, affects the desire to continue gam-
bling, which leads to an increase in gambling behaviour (Clark et al., 2012). When the 
NM emotions are combined with the games played that the player could control and the 
interpretative bias (Amazue et al., 2021), it is reported that there is a tendency to gam-
ble more intensely as supported by neurobiological findings (Clark et al., 2009). These 
psychological and neurobiological linkages are found to be between gambling addiction 
and substance abuse disorders (Li et al., 2020; Potenza, 2006).

Classically, it is reported that NM outcomes are related to an increase in the drive 
to play and insistent gambling and that these behaviours increase the tendency to gam-
ble (Clark et  al., 2009; Cöte´ et  al., 2003). Individuals with gambling disorders have 
greater sensitivity to NM outcomes (Chase & Clark, 2010; Habib & Dixon, 2010; Ses-
cousse et  al., 2016). NM emotions lead to an ’almost winning’ excitement when the 
player loses (Sharman et al., 2015). The person who loses during a game feels that he/
she is close to winning, which causes disappointment and cognitive regret (Griffiths, 
1990). These feelings of frustration and regret combined with the feeling of NM allow 
the game to be played again (Dixon et  al., 2013). The feeling of regret is eliminated 
by re-playing and this encourages the individual to play the next game. The more NM 
content is added in a game, the more gambling is played (Griffiths, 1990; Sundali et al., 
2012; Stange & Dixon, 2020).

It can be said that gambling behaviour is a function of past reinforcements (Catania, 
2003). The reason why the gambler is addicted is because of the prizes given to him/her 
during the game. These reinforcements can be financial such as gaining money, physiologi-
cal such as a feeling of excitement precipitated by adrenaline, psychological reasons such 
as increased self-esteem and prestige, and psychosocial factors such as the social mean-
ing of the event (Griffiths, 1999;). Every step and environmental stimulus during the game 
increases the tension and excitement. The basis of gambling behaviour is the continua-
tion of win or loss experiences in a transactional conditioning paradigm (Parke & Griffiths, 
2004). With respect to NM, positive and hedonic values emerge, and despite the mone-
tary losses, the brain reward circuit operates. It has been reported that the functioning of 
the brain reward circuit increases gambling behaviour despite monetary loss (Clark et al., 
2009). All these characteristics of NM emotions enables the gambler to maintain his/her 
gambling behaviour and structurally increase his/her addiction to the game (Parke & Grif-
fiths, 2004).

NM features seem to be an important risk factor in the development of gambling addic-
tion (Meyer et al., 2011). In the formation of gambling addiction, Near Misses fuel the con-
tinuation of gambling behaviour and lead to more intensive play (Chase & Clark, 2010). 
It is even more motivating when compared to the feelings of big winners (Kassinove & 
Schare, 2001). Physiological excitement, the brain reward system, and motivation enhance 
the tendency to gamble (Clark et al., 2009). NM feelings are reported to be associated with 
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gambling severity for both non-problem gamblers and gambling addicts (Chase & Clark, 
2010). It has also been observed that problem gamblers are more reactive towards NM 
(Billieux et  al., 2012; Dymond et  al., 2014). NM emotions for gambling addicts can be 
regarded as encouraging signs that their strategy has been approved and leads to increased 
hopes for their future success (Parke & Griffiths, 2004).

Statement of the Problem

It is possible to monitor the development of individuals who gamble and also to deter-
mine the severity of the addiction of pathological gamblers by examining their tendency to 
gamble. Although the NM outcomes are the most important determinant of the tendency 
to gamble, there is no known measurement tool that is aimed to evaluate the NM feelings 
for gamblers. In this study, it is aimed to develop a tool to define the level of gambling ten-
dency in individuals by developing an NM scale.

Method

Participants

Participants (n = 563) who gamble one or more times a week at the Casino and Betting 
Offices in North Cyprus (78.9% male and 21.1% female) were determined by convenience 
sampling and were invited to participate on a voluntary basis. The age of participants were 
between 18 and 83  years and 60.9% of the participants were single. The mean age was 
31.8 years (SD = 10.3 years). Test–retest applications of the scale were administered to 75 
gamblers at two-week intervals.

Procedure

Firstly, ethical permission was obtained from the ethics committee in The Near East Uni-
versity with the reference number of YDÜ/SB/2019/517. The study purpose was to develop 
items determining the level of gambling tendency in individuals. A scale development 
study was carried out at the Pembe Kosk Psychiatric Hospital, the only addiction centre 
in Northern Cyprus. In the process of writing the scale items and creating the trial form 
as a data collection tool, the literature related to the NMS was primarily examined. In the 
study, the concept of Near Miss is defined as a specific type of failure that creates the feel-
ing of "I was just winning" in order to achieve a goal close to success. In the formation of 
the questionnaire, the participants’ near-miss experiences in casinos, which increase their 
tendency to gamble both at the casino and outside the casino, were examined. Afterwards, 
in the clinic, the first author conducted one-on-one interviews with 50 gambling addicts in 
order to learn their thoughts, feelings, memories about NM, and a 38-item NMS form was 
subsequently prepared from 01 September 2019 to 30 November 2019.

The opinions of 8 experts, including 2 measurement and evaluation specialists, 2 from 
the field of Psychiatry and 4 from the discipline Clinical Psychology were sought to eval-
uate the clarity, necessity, and specificity of the questions of the trial form. Some items 
were removed from the scale according to the expert opinions while others were revised. 
A detailed expert opinion form was created for this purpose. After conducting qualitative 
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analysis in the trial form, the trial form was designed with a total of 30 items. Each ques-
tion in the form took the form of a five-point Likert type, with possible answers including 
’always (5)’, ’most of the time (4)’, ’sometimes (3)’, ’exceedingly rare (2)’ and ’never (1)’. 
No items in the scale were reverse scored. The total score was calculated by adding the 
values taken from the 30 items. As the total score gets higher, the gambling tendency will 
increase too.

Assessment Measures

To determine the criterion validity of the NMS, the Socio-demographic Form (SF), Gam-
bling Craving Scale (GCS) and South Oaks Gambling Screen (SOGS) with the Near-Miss 
Scale (NMS) were used.

SF

The SF was created by the researchers to obtain information about the participants and the 
form consists of questions on personal information like gender, age, education level, eth-
nicity, employment status, marital status and gambling playing attitudes.

GCS

GCS was developed by Young and Wohl in 2009 and it is a valid and reliable scale in Turk-
ish (Buran, Çakıcı, Çakır & Yılmaz, 2019). The scale is aimed at measuring the gambling-
related craving of gamblers and consists of 8 items. The internal consistency of the scale 
was determined to be 0.959 in the Turkish validity study.

SOGS

SOGS is a 20-item scale which was developed by Lesieur and Blume (1987) and the Turk-
ish validity and reliability study was performed by Duvarcı and Varan (2001). The aim of 
the scale is to identify pathological gamblers. The internal consistency of the scale was 
calculated as 0.8772.

This questionnaire was administered by a team of 3 clinical psychologists between 
December 2018 and March 2019. The researchers ensured that the responses remained 
confidential, and identification codes were used rather than names.

Data Analysis

SPSS 23 and R Studio software statistical package programs were used for the analysis. In 
the analysis of the data, univariate followed by multivariate data analyses were performed. 
In these analyses, observations that were not considered appropriate were excluded from 
the study. It was then analysed using Explanatory Factor Analysis (EFA) to explore the 
validity of construct validity of the characteristics of NMS applied to gamblers. Further-
more, Confirmatory Factor Analysis (CFA) was conducted to check the factor structure 
as well as to determine the adequacy of the factor structure established during EFA. Cri-
terion-related validity (concurrent validity) was assessed by using bivariate correlations 
between NMS and SOGS as well as NMS and GCS. To assess the reliability of the NMS, 
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the Cronbach’s alpha and Spearman-Brown coefficients were calculated as internal consist-
ency coefficients. Moreover, Intraclass (ICC) and Pearson’s (r) correlation coefficients were 
computed for test–retest reliability. Moreover, item analysis was performed with corrected 
item-total correlation and squared multiple correlations, and the t-test was performed to 
check whether the items of the NMS distinguished between the lower 27% and upper 27% 
groups.

Results

Pre‑Analysis

First, missing data analysis was performed. Minor missing data (e.g., 1–2 unanswered 
item/s per questionnaire) were identified for approximately 2% of individuals and these 
were replaced with medians. Subsequently, univariate, and multivariate data analy-
ses were performed. Univariate normality is suspected in cases where skewness >|2| and 
kurtosis >|7|. Therefore, when the kurtosis and skewness values were investigated for the 
NMS items, it was found that the skewness <|2| and kurtosis <|7| for all items. Multivari-
ate extreme values were investigated by Mahalanobis distance (p < 0.001). Observations 
with the Mahalanobis distance above were evaluated as extreme values and were excluded 
from the data set. After excluding these extreme values, data from 539 participants were 
included in the evaluation. In this sample, the proportion of problematic and pathological 
gamblers was 48%.

The Validity of NMS

For the construct validity of the NMS, the obtained sample (n = 539) was randomly divided 
into two groups to perform EFA and CFA. The first group (n = 330) was used for the 
exploratory factor analysis (EFA), and the second group (n = 209) was used for the con-
firmatory factor analysis (CFA). The factor structure of NMS was determined by SPSS 23, 
and CFA was performed by R Studio.

EFA

We conducted EFA with the first group (n = 330) to provide the primary factor structure of 
the NMS. Factor analysis was performed using principal-components analysis with vari-
max rotation. The factors were subjected to varimax rotation because it was desirable to 
maximize the distribution of the loadings within the factors, thus achieving a more inter-
pretable factor set by loading highly variable variables on each factor. In EFA, the factors 
were determined using eigenvalues > 1 and scree-plot.

Before performing factor extraction, Kaiser’s Meyer Olkin (KMO) measure of sampling 
adequacy and Bartlett’s test of sphericity were evaluated to verify that the characteristics 
of the data set were appropriate for the factor analysis. The KMO was calculated as 0.979, 
thus showing that the sample size was sufficient for exploratory factor analysis and that the 
analysis would provide reliable factors (Field, 2013). Bartlett’s test of sphericity was sig-
nificant (χ2 = 11,830; p < 0.001), showing that the data comes from a multivariate normal 
distribution and were therefore suitable for EFA.
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In the analysis of the NMS, two factors with eigenvalues greater than 1 emerged. 
However, an important issue to be considered when deciding the number of factors is the 
importance of the contribution of each factor to the total variance. The first factor was 
found to make a significant contribution to the variance of 68.602% (eigenvalue = 20.581), 
while the second factor was found to make a small contribution to the variance of only 
3.817% (eigenvalue = 1.145) relative to the first factor. In such a case, the scree plot graph 
can also be examined to determine the scale as one factor (Çokluk et al., 2012). As shown 
in Fig. 1, the slope after the second point makes a plateau. The contribution of the factors 
from this point to the variance is exceedingly small and approximately the same. In this 
respect, the number of factors was determined to be one. Therefore, the factor analysis and 
scree test showed that a one-factor structure explaining 68.602% of the total variance was 
most appropriate for NMS. Item factor loadings ranged from 0.715 to 0.896 and commu-
nalities ranged from 0.561 to 0.803. The item content, factor loadings, and commonalities 
of the 30-item NMS are presented in Table 1.

CFA

The model-fit of the item-factor structure obtained in EFA was tested with CFA using the 
second group (n = 209). The maximum likelihood estimation method was used to deter-
mine whether the data fit the one-factor model. In CFA, many fit indices are used to reveal 
the adequacy of the model tested for compatibility. For the CFA conducted in this study, 
Normed Chi-Square (NC), Goodness-of-Fit Index (GFI), Adjusted Goodness-of-Fit Index 

Fig. 1   NMS scree plot graph
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(AGFI), Comparative Fit Index (CFI), Bentler-Bonett Normed Fit Index (NFI), Bentler-
Bonett Non-normed Fit Index (NNFI), Incremental Fit Index (IFI), Root Mean Square 
Error of Approximation (RMSEA), and Standardized Root Mean Square Residual (SRMR) 
were considered as criteria for the model fit indices. The values of GFI, AGFI CFI, NFI, 
NNFI and IFI approaching 1 is an indicator of a good fit, while RMSEA and SRMR values 
approaching 0 indicate good fit (Tabachnick & Fidell, 2007). The fit indices of the one-
factor model are reported in Table 2.

It is stated that RMSEA values less than 0.05 are good, values between 0.05 and 0.08 
are acceptable, values between 0.08 and 0.1 are marginal (but acceptable) and values 
higher than 0.1 are poor (not acceptable). Thus, the RMSEA value of 0.089 indicated a 
marginal but acceptable fit for the one-factor model. The SRMR value was 0.051, which 
was very close to the threshold value (0.05). A value of NC between 2 and 3 indicates 
acceptable fit and the NC value was determined as 2.911. Furthermore, it has been sug-
gested that GFI, AGFI, NFI, NNFI, CFI and IFI values greater than 0.9 are good. The 
CFI and IFI values were both 0.903, which shows a relatively good fit. The values of GFI, 
AGFI, NFI did not exceed 0.9 (the threshold value), although they still met the requirement 
recommended Doll, Xia, and Torkzadeh (1994) that the value is acceptable if it is above 
0.8. Therefore, since GFI, AGFI, NFI were 0.883, 0.831, 0.890, respectively, these values 
suggested an acceptable fit. NNFI was 0.895, which was very close to 0.9. When all the 
values of indices related to the data fit of the model are considered, it can be seen that the 
fit indices confirm the proposed one-factor model structure of the NMS and the one-factor 
model shows a sufficient level of fit with the dataset.

Criterion‑Related Validity of NMS

The results of the correlation analysis for determining criterion-validity indicated that there 
was a significant high positive relationship between NMS and SOGS (r = 0.601, p < 0.001); 
and NMS and GCS (r = 0.752, p < 0.001).

Reliability of NMS

The Cronbach’s alpha of the NMS showed that the internal consistency was very high 
(alpha = 0.981). The Spearman-Brown Split Half Reliability Coefficient was also high 

Table 2   Confirmatory factor 
analysis of the Near Miss Scale

Goodness-
of-Fit 
Indices

NC 2.911
GFI 0.883
AGFI 0.831
CFI 0.903
NFI 0.890
NNFI 0.895
IFI 0.903
RMSEA 0.089
SRMR 0.051
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(r = 0.961). Moreover, the test–retest reliability was calculated using intraclass correlation 
coefficients (ICC) and Pearson’s r from the scale scores of 75 persons who completed the 
scale with a two-week interval. The ICC value of the total scores was 0.970 (p < 0.001) and 
Pearson’s r was 0.972 (p < 0.001). This result showed that the NMS scores were stable over 
an approximately two-week interval.

Item Analysis

Item analysis of NMS was performed by corrected item-total correlation, squared multiple 
correlations, Cronbach’s alpha if an item was deleted, and t-test for the comparison of the 
upper 27% and lower 27% groups on all items in the NMS to determine the total score pre-
diction and distinctiveness of the items. Mean, standard deviation (SD), median, Interquar-
tile range (IQR) and item analysis results are given in Table 3.

It was observed that the corrected item-total correlation varied between 0.657 and 0.858, 
and the squared multiple correlations ranged from 0.538 to 0.838 for all items in the scale. 
The corrected item-total correlation values of the items in the scale were found to be higher 
than the generally accepted value (expected to be higher than 0.500) (Özdamar, 2001). 
Additionally, the Cronbach’s alpha obtained when the items in the scale were deleted sepa-
rately were not higher than the general internal consistency coefficient of 0.981. Moreover, 
when conducting the t-test for the comparison of mean scores of the upper 27% (n = 145) 
and lower 27% (n = 145) groups for all items, the t values of all 30 items varied between 
19.166 (p < 0.001) and 47.233 (p < 0.001) and there was a significant difference between 
the two groups. These results can be interpreted as the items in the scale distinguish gam-
blers in terms of near-miss and they are items intended to measure the same behaviour.

Discussion

The findings of the validity and reliability analysis results indicate that NMS is a valid and 
reliable measurement tool for assessing the severity of gambling tendency. The developed 
scale consists of 30 items. As a result of the EFA, a single factor structure was obtained 
by examining the item load values and the slope of the Scree Plot Graph. There is no item 
with a negative expression on the scale. The gambling tendency score is obtained by add-
ing the values gained from each of the 30 items. The minimum score that can be obtained 
from the Near Miss Scale is 30 and the maximum score is 150. The higher the score, the 
greater the tendency to gamble. Considering all the index values related to the data fit of 
the model according to CFA results, it is seen that the suitability indexes confirm the single 
factor model structure of the NMS and that a factor model shows sufficient fit to the data 
set (DiStefano & Hess, 2005).

In adults, pathological gamblers may exhibit less self-regulatory behaviour and a lack 
of care than non-pathologic gamblers to deferment of gratification (Keough et al., 2018; 
Parke et al., 2004). Among other factors, poor decision making, cognitive distortions and 
emotional factors appear to be among the most important factors in the development and 
maintenance of problem gambling (Armstrong et  al., 2020; Ciccarelli et  al., 2017). For 
gamblers, NM is the most important determinant in the change of these cognitive and emo-
tional structural characteristics of the individual (Bărboianu, 2019). Responsivity to NM 
outcomes both change the individual’s emotional sensitivity and lead to the development of 
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cognitive distortions (Wu et al., 2018). The lack of any measurement tool for NM, which is 
perhaps the most important determinant of the tendency to gamble, was a major deficiency.

As one of the screening tools for pathological gambling, SOGS has been shown to 
have robust features (Stinchfield et al., 2007), but is limited in identifying milder or lower 
threshold problem forms in the general population. To define problem gamblers, the Prob-
lem Gambling Severity Index (PGSI) has been specifically designed as a quantitative 
index of the severity of the gambling problem in the general population (Ferris & Wynne, 
2001). PGSI evaluates ’soft’ indicators of problem gambling (Miller et al., 2013), rather 
than focusing on diagnostic criteria such as SOGS. PGSI items mostly focus on both the 

Table 3   Item analysis results

***p < 0.001

Items Mean(SD) Median (IQR) Corrected item-
total corelation

Squared multi-
ple correlation

Cronbach’s 
Alpha if item 
deleted

t (lower 27%- 
upper 27%)

1. 3.523(1.238) 4(2) 0.657 0.637 0.981 19.279***
2. 3.214(1.338) 3(2) 0.724 0.667 0.980 22.746***
3. 3.344(1.236) 3(1) 0.719 0.634 0.980 21.861***
4. 3.273(1.272) 3(2) 0.709 0.604 0.981 21.622***
5. 2.952(1.375) 2(2) 0.751 0.645 0.980 26.445***
6. 2.336(1.391) 2(2) 0.702 0.608 0.981 24.948***
7. 2.489(1.376) 3(3) 0.660 0.548 0.981 19.166***
8. 2.872(1.404) 3(2) 0.782 0.686 0.980 30.256***
9. 3.181(1.315) 3(2) 0.786 0.699 0.980 27.091***
10. 3.061(1.338) 3(2) 0.809 0.745 0.980 29.808***

11. 2.877(1.429) 3(2) 0.823 0.734 0.980 39.690***
12. 2.782(1.420) 3(3) 0.841 0.760 0.980 38.443***
13. 2.914(1.362) 3(2) 0.804 0.700 0.980 30.407***
14. 2.605(1.437) 3(2) 0.781 0.741 0.980 30.989***
15. 3.024(1.395) 3(2) 0.755 0.628 0.980 25.884***
16. 2.873(1.429) 3(3) 0.843 0.778 0.980 39.511***
17. 3.186(1.361) 3(2) 0.795 0.712 0.980 29.753***
18. 2.957(1.409) 3(2) 0.828 0.737 0.980 37.419***
19. 2.879(1.437) 3(3) 0.845 0.778 0.980 40.650***
20. 2.650(1.412) 3(3) 0.858 0.799 0.980 45.317***
21. 2.728(1.408) 3(3) 0.851 0.793 0.980 47.233***
22. 2.895(1.338) 3(3) 0.855 0.783 0.980 40.709***

23. 3.011(1.392) 3(2) 0.812 0.776 0.980 32.854***
24. 3.123(1.351) 3(2) 0.795 0.838 0.980 28.867***
25. 3.104(1.354) 3(2) 0.808 0.794 0.980 32.403***
26. 2.773(1.475) 3(3) 0.847 0.777 0.980 44.207***
27. 2.895(1.388) 3(2) 0.825 0.738 0.980 35.691***
28. 3.028(1.341) 3(2) 0.815 0.733 0.980 30.679***
29. 2.893(1.369) 3(2) 0.806 0.745 0.980 32.995***
30. 2.831(1.407) 3(3) 0.681 0.538 0.980 20.504***
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consequences of gambling behaviour and the financial, social, and health consequences of 
gambling. It remains unclear from the gambling psychometric scales whether increased 
scores reflect the tendency to use beliefs of cognitive distortions to justify excessive gam-
bling (Michalczuk et  al., 2011). Scales such as the Gambling Craving Scale (Young & 
Wohl, 2009) and Gambling Urge Scale (Raylu & Oei, 2004) related to cravings and urges 
are determinants of gambling symptoms and are used to determine the level of gambling 
severity. NM outcomes are the direct determinants of gambling tendency according to 
urges and cravings. Therefore, the NMS instrument can be used as a more direct measure-
ment tool to determine the gambling tendency.

Another advantage of NMS is that each item has a five-point evaluation scale rather 
than the dichotomous (yes/no) format used in other scales for gambling behaviour. The 
total NMS score (30–150), which includes the continuity of the problematic gambling ten-
dencies, constitutes an advantage over other scales. Thus, the NMS will enable us to moni-
tor the non-problematic individual’s development towards problem gambling as well as to 
determine the severity of the addiction of pathological gamblers. It is emphasized that the 
factors of gambling tendency should be investigated in societies where gambling addiction 
is intense (Çakıcı et al., 2019). NMS, as a measurement tool, more objectively can serve to 
determine the changes in gambling tendency for evaluation and monitoring purposes.

Despite its advantages, this study also has some limitations. Firstly, the scale is a self-
report scale, so the participants may have minimized or maximized their feelings. The 
response options given on the scale is another limitation of the study because the answers 
given by the participants were limited to only choices and so the answer options were lim-
ited. The study is limited to participants who participated in the study and conducting the 
study with sample groups with different characteristics will enable us to better understand 
the gambling tendency to NM outcomes.
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