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Abstract 

Background: Leisure satisfaction has been one of primary variables to explain an individual’s choice of leisure and 
recreational activities’ participation. The Leisure Satisfaction Scale (LSS)‑short form has been widely utilized to measure 
leisure and recreation participants’ satisfaction levels. However, limited research has been studied on the LSS‑short 
form that would provide sufficient evidence to use it to measure individual leisure satisfaction levels. Thus, the pur‑
pose of the study was to determine whether the LSS‑short form would be appropriate to measure individuals’ leisure 
satisfaction levels.

Method: The convenience sampling was used in this study from the south‑central United States. The LSS‑short form 
questionnaire was administered to 436 individuals after removing 20 surveys due to incomplete questions. The WIN‑
STEPS computer program was utilized to analyze the Rating scale fit; Item fit; Differential Item Functioning (DIF); and 
Person‑Item map by utilizing Rasch rating scale model.

Results: The results indicated that the five‑point Likert‑type LSS‑short form was appropriate to utilize. Two of 24 LSS‑
short form items had overfit or misfit and were eliminated. DIF indicated that all remained 22 items were suitable to 
measure leisure satisfaction levels. Overall, 22 item were finally selected for the reconstructed version of the LSS‑short 
form. In addition, Person‑Item map showed that ability and item difficulty were fit matched.

Conclusions: As the importance of leisure has been increased, the newly reconstructed LSS‑short form would be 
recommended to evaluate individual leisure satisfaction levels in future studies. Furthermore, leisure and recreation 
professionals can provide and develop effective leisure activities or programs by measuring individual’s leisure satis‑
faction level with the new version of LSS‑short form.

Keywords: Differential item functioning, Evaluation, Instrument development, Item fit, Leisure satisfaction, Person‑
item map, Rasch measurement, Validity
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Introduction
The In modern society, leisure activities are sometimes 
considered more important than work, as more individu-
als enjoy leisure activities such as exercise, recreational 

activities, and sport participation through the remarkable 
increase in leisure time. According to the US Depart-
ment of Labor [1], 95.6% of respondents spent even a 
short amount of time per day for leisure activities, utiliz-
ing an average of 5.27 h per day for leisure activities. The 
most common leisure activity was watching television 
(2.77  h/day), followed by social activities (0.65  h/day) 
and exercise and sport participation (0.29 h/day). Demo-
graphically, older adults aged 65 and over enjoyed leisure 
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activities most frequently (7.41 h/day), while those aged 
35–44 years old provided leisure activities only 4.08 h per 
day. In addition, men (5.69  h/day) spent about 49  min 
more on leisure activities than women (4.87 h/day) [1].

Leisure can be described as an experience which is 
internally motivated and free from work or other man-
datory activities [2, 3]. Cordes and Ibrahim [4] described 
the three essential elements of leisure as perceived free-
dom on the experience at will, autotelic activity with 
intrinsic motivation, and beneficial outcome through lei-
sure activities. As such, leisure can be comprehensively 
determined by active activities such as sports participa-
tions and tourism, as well as passive activities including 
reading and meditation [5, 6].

As the number of leisure activity participants has 
increased, many studies that examine how leisure activi-
ties affect participants’ satisfaction have been conducted. 
One study determined that participation in exercise and 
physical activities during leisure time was a statistically 
significant predictor of older adults’ life satisfaction levels 
[5]. The study by Ayyildi and Gokyurek [7] indicated that 
participation in recreational dance activities and leisure 
satisfaction were statistically related based on age group, 
income and education level, marital status, and parental 
status. Another study showed the significant relationship 
between family leisure satisfaction and satisfaction with 
family life [8]. Thus, results from these studies have indi-
cated that participation in leisure activities were closely 
connected to physical, psychological, and social benefits 
and satisfaction [3, 9, 10].

To support this research, instruments and question-
naires have been created and developed to measure 
participants’ satisfaction levels [11, 12]. Among these 
methods, Beard and Ragheb [11] created and developed 
the Leisure Satisfaction Scale (LSS) to measure individ-
ual leisure satisfaction levels. The LSS is composed of 51 
items and each item is measured utilizing a five-point 
Likert-type scale from 1 (strongly disagree) to 5 (strongly 
agree) in which the higher scores are higher leisure satis-
faction levels. More specifically, these 51 LSS items form 
up to six subscales including: psychological (13 items), 
educational (12 items), social (11 items), relaxation (4 
items), physiological (6 items), and aesthetic (5 items) sat-
isfaction. At this time, reliability test of LSS was assessed 
by administrating the sample of 603 individuals, which 
included students, professionals, technical workers, and 
retirees. Then, it was assessed with another sample of 347 
subjects, after which some changes and refinements were 
administrated. Through the assessment of two samples, 
this instrument demonstrated it was reliable for meas-
uring individual leisure satisfaction level. Further, Beard 
and Ragheb [11] sampled four items from each subscale 
to reduce the approximate 20  min measurement time 

of the LSS. They developed 24 items into the LSS-short 
form, which reduced measurement time to no more than 
10 min and attained an internal consistency of 0.93.

Several studies have utilized the LSS and LSS-short 
form to conduct research into leisure satisfaction [13–
17]. However, there have only been limited studies to 
indicate the validity of the LSS and LSS-short form. Orig-
inally, validity of the LSS was evaluated by approximately 
160 leisure and recreation professionals and was gener-
ally suggested to be useful tool. However, their responses 
can be interpreted as the logical validity method in which 
the scale emerges as a metric to measure leisure satisfac-
tion [11]. Recently, Trotter et al. [18] conducted research 
that compared the Adolescent Leisure Interest Profile 
(ALIP) developed by Henry [12] with the LSS-short form 
by using a group of 37 adolescent subjects. The results 
indicated that concurrent validity between LSS-short 
form and ALIP was found to be very weak or unrelated. 
Another study measured the validity of LSS-short form 
by estimating from 515 Korean college students and 
adults that the results showed the LSS would be appro-
priate to utilize [19]. However, there has been limited 
research on the LSS-short form that would provide suf-
ficient evidence to utilize it to measure individual leisure 
satisfaction levels.

The Rasch rating scale model based on Item Response 
Theory (IRT) has been suggested because the evidence 
showed that the Rasch rating scale model can reduce 
more errors by removing statistically irrelevant items [20, 
21]. Therefore, the purpose of this study aimed to reeval-
uate the LSS-short form questionnaires so that it would 
be appropriate to apply them to measure individual lei-
sure satisfaction levels by utilizing the Rasch rating scale 
model: (1) Rating scale fit; (2) Item fit; (3) Differential 
Item Functioning (DIF); and (4) Person-Item map.

Methods
Participants
The non-probability convenience sampling was uti-
lized that participants in this study were recruited from 
the south-central United States. The respondents were 
informed of the recognition of anonymity agreement 
and voluntary participation by signing the Informed 
consent form for the survey, and that prior to testing 
proper approval had been obtained from the Institutional 
Review Board (IRB) of the higher education institution of 
the lead researcher. A total of 456 participants completed 
the survey, but due to incomplete questions on 20 sur-
veys, a total of 436 questionnaires were utilized for the 
Rasch rating scale model analysis. The participants were 
composed of 236 women and 200 men between the ages 
of 18 and 76 years.
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The Leisure satisfaction sale (LSS)‑short form
The LSS-short form questionnaire was utilized in this 
research [11]. The LSS-short form was composed of 24 
items with a five-point Likert-type scale (1: strongly disa-
gree–5: strongly agree). These items were further com-
prised of six subscales, which are scored by calculating 
the mean of four items of a subscale. These subscales 
include psychological (item No. 1–4), educational (item 
No. 5–8), social (item No. 9–12), relaxation (item No. 
13–16), physiological (item No. 17–20), and aesthetic 
(item No. 21–24), as shown in Table 1.

Data analysis
The Rasch model was applied to reevaluate the LSS-
short form followed by content validity was confirmed by 
experts of leisure, recreation, and psychology. In particu-
lar, the Rasch rating scale model of the Rasch model by 
Andrich [22] was utilized. However, prior to reevaluating 
the LSS-short form, it was necessary to confirm whether 
24 items violated the basic unidimensional assumption of 
the Rasch rating scale model test. It was suggested that 
items would be properly examined for unidimensionality 
if more than 20% of the total variance was determined by 
the eigenvalue variance of the first component accounts 

by applying the Principal Component Analysis (PCA) 
[23]. Additionally, another assumption of Rasch model, 
local independence was automatically examined when 
unidimensionality was satisfied with these items [24]. 
Reliability of 24 items of the LSS-short form was con-
firmed by Cronbach alpha coefficient at 0.901.

Thus, the unidimensionality of the LSS-short form was 
analyzed by utilizing the Statistical Package for the Social 
Sciences 24 (SPSS). The results revealed an eigenvalue 
variance of 44.04%, meaning that the 24 items of the LSS-
short form were satisfactory for the basic assumption of 
unidimensionality. Furthermore, the WINSTEPS 4.4.4 
computer program was utilized to analyze Rating scale 
fit, Item fit, and Differential Item Functioning (DIF) of 
the Rasch rating scale model.

Rating scale fit
The Rating scale fit of Rasch rating scale model was 
applied to assess the 24 items’ suitability for a five-point 
Likert-type LSS-short form by utilizing the category 
probability curve and the derivation index. The criteria 
of rating scale fit were to determine whether: each cat-
egory label was counted more than 10 times in total; 
whether the average estimated value of each category was 

Table 1 Leisure Satisfaction Scale (LSS)‑short form

Subscale Item

Psychological 1. My leisure activities are very interesting to me

2. My leisure activities give me self‑confidence

3. My leisure activities give me a sense of accomplishment

4. I use many different skills and abilities in my leisure activities

Educational 5. My leisure activities increase my knowledge about things around me

6. My leisure activities provide opportunities to try new things

7. My leisure activities help me to learn about myself

8. My leisure activities help me to learn about other people

Social 9. I have social interaction with others through leisure activities

10. My leisure activities have helped me to develop close relationship with others

11. The people I meet in my leisure activities are friendly

12. I associated with people in my free time who enjoy doing leisure activities a great deal

Relaxation 13. My leisure activities help me to relax

14. My leisure activities help relieve stress

15. My leisure activities contribute to my emotional well being

16. I engage in leisure activities simply because I like doing them

Physiological 17. My leisure activities are physically challenging

18. I do leisure activities which develop my physical fitness

19. I do leisure activities which restore me physically

20. My leisure activities help me to stay healthy

Aesthetic 21. The areas or places where I engage in my leisure activities are fresh and clean

22. The areas or places where I engage in my leisure activities are interesting

23. The areas or places where I engage in my leisure activities are beautiful

24. The areas or places where I engage in my leisure activities are well designed
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sequenced; whether the outfit of each category was less 
than 2.0; and whether the step calibration increased in 
the order of determined category, which represents the 
intersection of the category characteristic curves. Thus, 
it was examined whether a five-point Likert-type LSS-
short form would be suitable to utilize when all four of 
the above criteria are validated [22].

Item fit
The Item fit test of the Rasch rating scale model was 
examined to estimate misfit or overfit items that deter-
mined the items which were too confused or too easy to 
respond. The results of this test indicated how consistent 
the degree of difficulty is for each item and by follow-
ing the xz distribution with the expected value of 1.00. If 
the fit index logit of each item is closer to the expected 
value (1.00), the analytical data is appropriate to utilize 
for the model. It would be regarded as a bias item when 
an expected value of an item is more than 1.50 (misfit). 
More specifically, the local independence and unidimen-
sionality were examined when an expected value of each 
item’s infit and outfit is between 0.50 and 1.50 [25].

Differential item functioning (DIF)
Differential Item Functioning (DIF) of the Rasch rating 
scale model was utilized to view whether the property of 
individual items was appropriated or not. It is valuable to 
utilize DIF by extracting an unexpected behavior of items 
in order to approve the generalized validity through 
separating by subgroups such as age, education, or sex 
[26, 27]. In this study, the systematically biased items 
were examined based on the characteristics of male and 
female groups by analyzing the Rasch-Welch (RW) t-test, 
p-value probability, DIF contrast value and category sta-
tus when person’s ability for each item was fixed as “0”. 
Specifically, this study utilized the DIF contrast value and 
category status which was examined in terms of prob-
ability based on the five DIF levels [28]. This DIF category 
status indicated it should be regarded as negligible bias 
(Class A) if the absolute value is 0.00–0.42. If the value 
is between 0.43 and 0.63, it suggested a slight to moder-
ate bias (Class B). Finally, it suggested a moderate to large 
bias (Class C) if the value is more than 0.64. It is also sug-
gested DIF items in Class B or C are set as ‘+’ if those 
favor the focal group, while it is set as ‘−‘if items favor the 
reference group [28]. In this study, the male participant 
group was set as the focal group and the female group as 
the reference group.

Person‑item map
The final evaluation step was the Person-Item map of 
the Rasch rating scale model, which only was able to 
verify whether the reconstructed LSS-short form was 

appropriate to utilize. It was applied to estimate the item 
difficulty of the reconstructed LSS-short form through 
a comparison between the person ability and item dif-
ficulty. These two were directly compared by covering 
these on the same logit scale. If the two distributions of 
a person’s ability and item difficulty are closer, it will be a 
more suitable questionnaire to utilize [29]. Furthermore, 
the Person’s Separation Reliability index (PSR index) was 
applied to analyze Person-Item map with the numerical 
index range of 0–1. The better distribution was examined 
if the reconstructed LSS-short form was closer to 1 [24].

Results
Rasting scale fit
The suitability of the five-point Likert-type LSS-short 
form was verified by utilizing the four criteria for each of 
the five categories: an observed count, an average expec-
tation by size, an outfit, and a step calibration. The results 
revealed that the observed count for each category was 
selected at least 10 times or more, and the averaged 
expectation was sequenced based on the category level. 
The outfit values for each category showed less than 2.0 
and the step calibration values increased in the order of 
the determined category level from 1 to 5. Furthermore, 
it was assumed that a five-point Likert-type LSS-short 
form was appropriate to utilize (Table 2).

Item fit
Twenty-four items of the LSS-short form was analyzed 
by calculating item fit scores through the Rasch rating 
scale model. The results revealed that an expected value 
of item 17, “My leisure activities are physically challeng-
ing” (infit = 1.91; outfit = 2.28) and item 18, “I do leisure 
activities which develop my physical fitness” (infit = 1.47; 
outfit = 1.57), part of the subscale of “Physiological” ben-
efits, showed more than a 1.50 (misfit) (Table 3).

Differential item functioning (DIF)
In order to analyze DIF between female and male 
respondents, the Rasch rating scale was used to deter-
mine if there were any systemically biased LSS-short 
form items. The remaining 22 LSS items were analyzed 

Table 2 Suitability of five‑point likert‑type LSS‑short form

Category 
label

Observed 
count

Average 
expect

Outfit Step calibration

1 352 − 1.57 1.79 None

2 849 − 0.32 1.03 − 1.84

3 2894 0.52 1.01 − 1.11

4 4160 1.26 0.84 0.53

5 2209 2.26 0.97 2.43
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to calculate DIF based on sex. As shown in Table 4, item 
4 (RW t = 1.99; p = 0.047) and item 6 (RW t = − 2.69; 
p = 0.007) showed statistical difference between female 
and male participants. However, these two items’ DIF 
contrast indicated that the absolute values of these items 
were less than 0.42. In other words, these items were sta-
tistically significant, but DIF category status indicated 
these two items had negligible bias (Class A) [28]. The 
DIF effect size between female and male participants 
are shown in Fig. 1. More specifically, the horizontal axis 
indicated each item, and the vertical axis described the 
DIF effect size. As shown in Fig. 1, no item’s absolute val-
ues were more than 0.42. Furthermore, all 22 items of 
LSS-short form were suitable for measuring individual 
leisure satisfaction levels.

Person‑item map
In an attempt to better understand the reconstructed 
LSS-short form, the Person-Item map of the Rasch rat-
ing scale model was utilized so that both a person’s ability 
and the item difficulty of participants were integrated to 
logit value on a single scale. In other words, the Person-
Item map indicated the person’s ability of participants 

and item difficulty map on the same scale. Furthermore, 
the reconstructed LSS-short form is more suitable meas-
urement to be as close as two distributions of the person’s 
ability and item difficulty. Figure  1 described that a ’•’ 
on the left side means one subject, and a ’#’ means three 
subjects. The ’M’ on the center line was examined as the 
mean of a person’s ability and item difficulty on each side. 
The ’S’ was symbolized as one standard deviation from 
the mean, and ’T’ as two standard deviations. As shown 
in Fig. 1, the left side showed person ability for 436 par-
ticipants and the right side showed item difficulty for 21 
items from the reconstructed LSS-short form. Thus, the 
top of the left side presented respondents with higher 
leisure satisfaction levels while the LSS-short form items 
that had higher item difficulty were displayed from top to 
bottom sequentially on the right side of Fig. 1. Further-
more, a high level of item difficulty indicated participants 
were more likely to answer, “strongly disagree.” In addi-
tion, the distribution of item difficulty was more like to 
be functioning properly over the person ability distribu-
tion of participants as the Person’s Separation Reliability 
index (PSR index) prove it, which was very high at 0.91 
[24].

In order to verify the basic hypothesis of the recon-
structed LSS-short form, the unidimensionality of 22 
items was analyzed. The results revealed an eigenvalue 

Table 3 Item fit of LSS‑short form

Bolded items were either misfit or overfit

Items No Logit Infit Outfit

1 − 0.59 0.97 1.07

2 0.70 0.80 0.94

3 0.33 0.74 0.75

4 0.36 0.91 0.93

5 − 0.51 0.97 0.95

6 − 0.93 0.91 0.88

7 0.51 0.86 0.88

8 − 0.36 0.92 0.93

9 − 0.60 0.81 0.80

10 − 0.25 0.96 0.95

11 − 0.46 0.84 0.87

12 − 0.19 0.96 0.95

13 − 0.38 1.04 1.14

14 − 0.38 1.11 1.19

15 − 0.04 1.05 1.07

16 − 0.69 0.99 0.97

17 1.47 1.91 2.28
18 1.02 1.47 1.57
19 1.02 1.26 1.35

20 0.75 1.14 1.16

21 0.07 0.93 0.94

22 − 0.61 0.31 0.61

23 − 0.17 0.83 0.83

24 − 0.08 0.87 0.88

Table 4 Summary of biased items by DIF

Items No RW t p‑value DIF contrast DIF category

1 0 1 0 A

2 2.1 0.0361 0.28 A

3 − 0.69 0.4895 − 0.09 A

4 1.99 0.047 0.27 A

5 − 0.58 0.5655 − 0.08 A

6 − 2.69 0.0074 − 0.41 A

7 0.54 0.5912 0.07 A

8 − 1.08 0.2825 − 0.15 A

9 0 1 0 A

10 − 0.53 0.5944 − 0.08 A

11 − 0.62 0.5351 − 0.09 A

12 0 1 0 A

13 − 0.47 0.6365 − 0.07 A

14 − 0.33 0.7448 − 0.05 A

15 1.5 0.1337 0.21 A

16 − 0.7 0.4826 − 0.1 A

19 1.57 0.1164 0.2 A

20 1.38 0.1689 0.18 A

21 − 1.74 0.0825 − 0.24 A

22 − 0.84 0.3989 − 0.12 A

23 0 1 0 A

24 0.17 0.8665 0.02 A
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Fig. 1 Person‑Item map of 22 items of LSS‑short form
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variance of 46.02%, meaning that the reconstructed 
LSS-short form satisfactory for the basic assumption of 
unidimensionality. Furthermore, the new version’s local 
independence and unidimensionality were examined that 
this version of the reconstructed LSS-short form would 
be good to utilize.

Discussion
The LSS-short form has been utilized to evaluate indi-
viduals’ leisure satisfaction level [5, 7, 8]. This study used 
the Rasch rating scale model to determine whether the 
LSS-short form was appropriate to use for individu-
als. Furthermore, this study proposed a new version of 
the LSS-short form by eliminating unsuitable items or 
replacing items from the LSS.

Prior to applying the Rasch rating scale model, it was 
necessary to demonstrate that the LSS-short form’s uni-
dimensionality assumptions verified the 24 items as the 
one primary factor. The questionnaires or tools to meas-
ure individual psychological levels are composed of sev-
eral factors, but ultimately are united into one primary 
factor. In this study, even if the LSS-short form was com-
prised of six subscales, the one primary factor would be 
needed to test the individual’s leisure satisfaction levels. 
As indicated in the methods section, PCA was applied 
to examine the unidimensionality assumption, which 
resulted in verifying the suitability of applying the Rasch 
rating scale model to this study [23].

It was determined that a five-point Likert-type LSS-
short form was an appropriate category to utilize 
by following the verification of the unidimensional-
ity assumption. As shown in Table  2, the results of this 
study suggest a five-point Likert-type LSS-short form is 
relatively appropriate to measure leisure satisfaction lev-
els. Previous research supports the current finding that 
five-point Likert-type scales were recommended when 
respondents were the general public, which is matched 
to the demographic characteristics of the studies’ partici-
pants [30]. Another study’s results showed that five-point 
Likert-type scales provide better quality of data rather 
than seven-point or 11 Likert-type scales [31].

As indicated, three LSS-short form items were deemed 
unsuitable for use by measuring the item fit score from 
the Rasch rating scale model. In order to better under-
stand participants’ leisure satisfaction levels, items that 
are too confusing (misfit) or items that are too easy (over-
fit) should be removed. In this study, item 17, “My leisure 
activities are physically challenging,” and item 18, “I do 
leisure activities which develop my physical fitness,” were 
deemed unsuitable as they were confusing questions on 
the subscale of “Physiological” benefits. More specifically, 
individuals with low physiological leisure satisfaction 
levels tended to respond with a high leisure satisfaction, 

while participants who had high physiological leisure 
satisfaction levels responded with lower levels of leisure 
satisfaction. Therefore, it would be advisable to remove 
these two items from the LSS-short form to avoid overall 
biased results in leisure satisfaction levels.

The Rasch rating scale model also evaluated unsuitable 
items by utilizing Differential Item Functioning (DIF), 
which is the same approach of the Mentel-Haenszel 
method. DIF determined biased items by measuring the 
potential ability level of the two groups through compar-
ing responses [26, 27]. In this study, DIF was utilized with 
male and female participants, who were evenly divided 
into two groups. It was necessary to estimate how each 
question could induce favorable or unfavorable answers 
based on sex. These biased items should be removed 
to better understand leisure satisfaction levels among 
participants.

As shown in Table 4, the results indicated that item 6, 
“My leisure activities provide opportunities to try new 
things” and item 17, “My leisure activities are physically 
challenging,” were statistically significant between female 
and male participants. More specifically, item 6 was 
favorable to female participants, which means that this 
biased item induced female respondents to answer higher 
leisure satisfaction levels (close to strongly agree) even 
if both female and male participants were assumed to 
have the same person ability to response questions. Item 
17 was biased to be more favorable to male participants. 
However, this study was judged to extract biased items 
of DIF based on the DIF effect size [28]. In other words, 
even if items were statically significant, items would not 
be removed if they had no effect on actual bias (negligible 
bias). Thus, these items might be influenced by the ques-
tions’ lexical and grammatical choices [28]. In this study, 
item 6 was statically significant, but its DIF category 
was class “A,” which indicated that there was no effect 
of actual bias between female and male participants to 
response to this question. Item 17 showed the same case 
as item 6, but it was already eliminated because of item 
fit score. Furthermore, there were statistically significant 
items that produced favorable or unfavorable answers, 
but it was not necessary to removed them due to DIF 
effect size [28].

Taken together, the findings from the current study 
showed that two questions from the physiological sub-
scale were unsuitable to measure leisure satisfaction ben-
efits. These results suggest that the physiological subscale 
might need to be reconstructed. The original 51 items 
from LSS provides six items on the physiological sub-
scale. One possible solution might be to replace the two 
unsuitable items on the physiological subscale with the 
following questions from the original LSS: “My leisure 
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activities help control my weight” and “My leisure activi-
ties help me maintain my energy level”.

Limitation
It is important to acknowledge the limitations and pro-
vide possible future directions. This study was conducted 
in the south-central U.S. and cannot be generalized to the 
entire population or to other countries. Future research 
should consider conducting research from a variety of 
regions that might yield more powerful and accurate find-
ings. Another important issue was that the lack of sample 
size might make it hard to generalize the results of the 
reconstructed LSS-short form. More participants in the 
future would be helpful to enhance the results. Finally, 
an important issue was the lack of knowledge about the 
participants aside from their sex. Future research could 
provide various demographic characteristics such as age, 
ethnicity, socioeconomic status, income, education, mar-
ital status and so on. It could thus attempt to explain how 
these demographic characteristics can influence an indi-
vidual’s choice of leisure satisfaction level.

Conclusions
As individuals consider leisure time and activities to 
be more important, it is vital to provide and fulfill their 
needs so that they continue to enjoy their leisure time. 
However, leisure and recreation professionals and prac-
titioners might not fully understand why individuals 
participate in leisure activities or programs. By measur-
ing leisure satisfaction levels through exiting surveys or 
questionnaires, it is possible to recognize and anticipate 
participants’ desires through their leisure activities. One 
widely used survey is the Leisure Satisfaction Scale-short 
form. The LSS-short form has been utilized to estimate 
individual leisure satisfaction levels in a variety of dis-
ciplines [32, 33]. However, it is necessary to reevaluate 
whether the LSS-short form can still be useful to measure 
individual leisure satisfaction levels due to the lack of sta-
tistical evidence. In addition, this study found three items 
were unsuitable to measure individual leisure satisfac-
tion levels. Thus, it was suggested that they be replaced 
to achieve a better understanding of leisure satisfaction 
questionnaires that would be validated to another sample 
to increase external validity. Based on this research, this 
study anticipates that the reconstructed the LSS-short 
form should be recommended for evaluating individual 
leisure satisfaction levels in future studies. Thus, leisure 
and recreation professionals and practitioners can be 
equipped to provide and develop effective leisure activi-
ties or programs by utilizing new LSS-short form.

Acknowledgements
Not applicable.

Author contributions
SK contributed to the article’s conceptualization, project administration, data 
curation, formal analysis, and writing of the original draft. DC contributed to 
the article’s conceptualization, project administration, data curation, method‑
ology, and editing of the final draft. Both authors have read and agreed to the 
published version of the manuscript.

Funding
This research received no external funding.

Availability of data and materials
The datasets generated during and/or analyzed during the current study are 
available from the corresponding authors on request.

Declarations

Ethics approval and consent to participate
Informed consent was obtained from all participants and ethical approval for 
this study was granted by the Institutional Review Board (IRB) committee of 
the higher education university in the south‑central United States. All meth‑
ods were carried out in accordance with relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declared not potential conflicts of interest with respect to the 
research, authorship and/or publication of this article.

Author details
1 Department of Physical Education, Chungbuk National University, Chung‑
dae‑rol 1, Seowon‑gu, Chungbuk 28644, South Korea. 2 Department of Health, 
Physical Education and Recreation, Alcorn State University, 1000 ASU Drive 
#1380, Lorman, MS 39096, USA. 

Received: 4 April 2022   Accepted: 6 June 2022

References
 1. U.S. Department of Labor. American Time Use Survey: Bureau of Labor 

Statistics. 2018. https:// www. bls. gov/ news. relea se/ pdf/ atus. pdf/. 
Accessed 27 October 2020.

 2. Edginton CR, DeGraaf DG, Dieser RB, Edginton SR. Leisure and life‑
satisfaction: foundational perspectives. 4th ed. New York: McGraw‑Hill; 
2005.

 3. Leitner MJ, Leitner SF. Leisure in later life. 4th ed. New York: The Haworth 
Press; 2012.

 4. Cordes KA, Ibrahim HM. Applications in recreation and leisure: for today 
and the future. 3rd ed. New York: McGraw‑Hill; 2003.

 5. Cho D, Post J, Kim S. Comparison of passive and active leisure and life‑
satisfaction with aging. Geriatr Gerontol Int. 2018;18:380–6. https:// doi. 
org/ 10. 1111/ ggi. 13188.

 6. Stern C, Munn Z. Cognitive leisure activities and their role in preventing 
dementia: a systematic review. Int J Evid Based Healthc. 2010;8:2–17. 
https:// doi. org/ 10. 1111/j. 1744‑ 1609. 2010. 00150.x.

 7. Ayyildiz T, Gokyurek B. Examination of leisure satisfaction levels of indi‑
viduals participating in recreative dance activities. Ovidius Univ Ann Ser 
Phys Educ Sport Sci Mov Health. 2016;16:147–55.

 8. Agate JR, Zabriskie RB, Agate ST, Poff R. Family leisure satisfaction and 
satisfaction with family life. J Leis Res. 2009;41:205–23. https:// doi. org/ 10. 
1080/ 00222 216. 2009. 11950 166.

 9. American College of Sports Medicine. ACSM’s guidelines for exercise test‑
ing and prescription. 9th ed. Philadelphia: Lippincott Williams & Wilkins; 
2013.

 10. Ferrini A, Ferrini R. Health in later years. 4th ed. Boston: McGraw‑Hill; 2008.
 11. Beard JG, Ragheb MG. Measuring leisure satisfaction. J Leis Res. 

1980;12:20–33. https:// doi. org/ 10. 1080/ 00222 216. 1980. 11969 416.

https://www.bls.gov/news.release/pdf/atus.pdf/
https://doi.org/10.1111/ggi.13188
https://doi.org/10.1111/ggi.13188
https://doi.org/10.1111/j.1744-1609.2010.00150.x
https://doi.org/10.1080/00222216.2009.11950166
https://doi.org/10.1080/00222216.2009.11950166
https://doi.org/10.1080/00222216.1980.11969416


Page 9 of 9Kim and Cho  BMC Psychology          (2022) 10:151  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 12. Henry AD. Development of a measure of adolescent leisure interests. Am 
J Occup Ther. 1998;52:531–9. https:// doi. org/ 10. 5014/ ajot. 52.7. 531.

 13. Di Bona L. What are the benefits of leisure? An exploration using the 
Leisure satisfaction scale. Br J Occup Ther. 2000;63:50–8. https:// doi. org/ 
10. 1177/ 03080 22600 06300 202.

 14. Ercan P. An analysis on the level of leisure satisfaction and the level of 
satisfaction with life of young people who attend sport education camps 
in nature. Educ Res Rev. 2016;11:834–41. https:// doi. org/ 10. 5897/ ERR20 
16. 2735.

 15. Kuo CT. A study on leisure satisfaction and quality of life‑based on bad‑
minton participants. J Glob Bus Manag. 2011;7:1–9.

 16. Lu L, Kao SF. Leisure participation and leisure satisfaction: moderating 
effects of personality traits. J Sport Rec Res. 2009;3:1–11. https:// doi. org/ 
10. 29423/ JSRR. 200900_ 3(3). 0111.

 17. Muzindutsi PF, Masango Z. Determinants of leisure satisfaction among 
undergraduate students at a South African University. Int J Bus Manag 
Stud. 2015;7:1–15.

 18. Trottier AN, Brown GT, Hobson SJ, Miller W. Reliability and validity of the 
Leisure satisfaction scale (LSS‑short form) and the adolescent Leisure 
interest profile (ALIP). Occup Ther Int. 2002;9:131–44. https:// doi. org/ 10. 
1002/ oti. 161.

 19. Kim ML, Lee YJ, Hwang SH. Cross‑cultural validation test and application 
of LSS‑short form. J Korea Contents Assoc. 2010;10:435–45. https:// doi. 
org/ 10. 5392/ JKCA. 2010. 10. 11. 435.

 20. Hammond SM. An IRT investigation of the validity of non‑patient ana‑
logue research using the beck depression inventory. Eur J Psychol Assess. 
1995;11:14–20. https:// doi. org/ 10. 1027/ 1015‑ 5759. 11.1. 14.

 21. Linacre JM. Optimizing rating scale category effectiveness. J Appl Meas. 
2002;3:85–106.

 22. Andrich D. Scaling attitude items constructed and scored in the Likert 
tradition. Educ Psychol Meas. 1978;38:665–80. https:// doi. org/ 10. 1177/ 
00131 64478 03800 308.

 23. Reckase MD. Unifactor latent trait models applied to multifactor tests. J 
Educ Stat. 1978;4:207–30. https:// doi. org/ 10. 3102/ 10769 98600 40032 07.

 24. Wright B, Master G. Rating scale analysis: rasch measurement. Chicago: 
MESA Press; 1982.

 25. Anshel MH, Weatherby NL, Kang M, Watson T. Rasch calibration of a 
unidimensional perfectionism inventory for sport. Psychol Sport Exerc. 
2009;10:210–6. https:// doi. org/ 10. 1016/j. psych sport. 2008. 07. 006.

 26. Linacre JM, Wright BD. Mantel‑Haenszel DIF and PROX are equivalent. 
Rasch Meas Trans. 1989;3:52–3.

 27. Mantel N, Haenszel W. Statistical aspects of the analysis of data from ret‑
rospectivestudies of disease. J Natl Cancer Inst. 1959;22:719–48. https:// 
doi. org/ 10. 1093/ jnci/ 22.4. 719.

 28. Zwick R, Thayer DT, Lewis C. An empirical Bayes approach to Mantel‑
Haenszel DIF analysis. J Educ Meas. 1999;36:1–28. https:// doi. org/ 10. 
1111/j. 1745‑ 3984. 1999. tb005 43.x.

 29. Lee M, Peterson JJ, Dixon A. Rasch calibration of physical activity self‑
efficacy and social support scale for persons with intellectual disabilities. 
Res Dev Disabil. 2010;31:903–13. https:// doi. org/ 10. 1016/j. ridd. 2010. 02. 
010.

 30. Weijters B, Cabooter E, Schillewaert N. The effect of rating scale format 
on response styles: the number of response categories and response 
category labels. Int J Res Mark. 2010;27:236–47. https:// doi. org/ 10. 1016/j. 
ijres mar. 2010. 02. 004.

 31. Revilla MA, Saris WE, Krosnick JA. Choosing the number of categories in 
agree–disagree scales. Sociol Methods Res. 2014;43:73–97. https:// doi. 
org/ 10. 1177/ 00491 24113 509605.

 32. Lapa TY. Life satisfaction, leisure satisfaction and perceived freedom of 
park recreation participants. Procedia Soc Behav Sci. 2013;93:1985–93. 
https:// doi. org/ 10. 1016/j. sbspro. 2013. 10. 153.

 33. Misra R, McKean M. College students’ academic stress and its relation to 
their anxiety, time management, and leisure satisfaction. Am J Health 
Stud. 2000;16:41–51.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.5014/ajot.52.7.531
https://doi.org/10.1177/030802260006300202
https://doi.org/10.1177/030802260006300202
https://doi.org/10.5897/ERR2016.2735
https://doi.org/10.5897/ERR2016.2735
https://doi.org/10.29423/JSRR.200900_3(3).0111
https://doi.org/10.29423/JSRR.200900_3(3).0111
https://doi.org/10.1002/oti.161
https://doi.org/10.1002/oti.161
https://doi.org/10.5392/JKCA.2010.10.11.435
https://doi.org/10.5392/JKCA.2010.10.11.435
https://doi.org/10.1027/1015-5759.11.1.14
https://doi.org/10.1177/001316447803800308
https://doi.org/10.1177/001316447803800308
https://doi.org/10.3102/10769986004003207
https://doi.org/10.1016/j.psychsport.2008.07.006
https://doi.org/10.1093/jnci/22.4.719
https://doi.org/10.1093/jnci/22.4.719
https://doi.org/10.1111/j.1745-3984.1999.tb00543.x
https://doi.org/10.1111/j.1745-3984.1999.tb00543.x
https://doi.org/10.1016/j.ridd.2010.02.010
https://doi.org/10.1016/j.ridd.2010.02.010
https://doi.org/10.1016/j.ijresmar.2010.02.004
https://doi.org/10.1016/j.ijresmar.2010.02.004
https://doi.org/10.1177/0049124113509605
https://doi.org/10.1177/0049124113509605
https://doi.org/10.1016/j.sbspro.2013.10.153

	Psychometric properties of Leisure Satisfaction Scale (LSS)-short form: a Rasch rating model calibration approach
	Abstract 
	Background: 
	Method: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Participants
	The Leisure satisfaction sale (LSS)-short form
	Data analysis
	Rating scale fit
	Item fit
	Differential item functioning (DIF)
	Person-item map


	Results
	Rasting scale fit
	Item fit
	Differential item functioning (DIF)
	Person-item map

	Discussion
	Limitation
	Conclusions
	Acknowledgements
	References


