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Introduction 
 
Researchers developed concepts and conducted 
studies for gathering evidence concerning the 

positive evaluations of leisure experience. Among 
them, leisure benefit is a broad concept including 

Abstract 
Background: Research handling structural differences among groups presume that the measurement tool 
works similarly among the groups and the results of measurements provide similar psychometric properties. 
Therefore, the aim of the study is to provide evidence for measurement invariance of the construct validity 
Perceived Health Outcomes of Recreation Scale (PHORS). 
Methods: The research sample consisted of a total of 1984 adults who exercise, including 864 women and 
1120 men during 2021- 2022 in Antalya City, Turkey. The MI of the PHORS was tested by multigroup con-
firmatory factor analyses, which test the invariance of the covariance structures within the scope of structural 
equation modelling. Invariance tests were gradually conducted for the implicit variables in the model, CFI 
(comparative fit index criteria) and AIC (Akaike information criterion) were inquired between structural invari-
ance, where no restriction was applied on the analyses and the other invariance tests (metric invariance, scalar 
invariance and string invariance respectively) where more restraints are applied. 
Results: The study yielded evidence showing that the measurement model defined for the factor structure of 
the scale provided measurement invariance by gender. ∆CFI values were ≤0.010 in all subscales for metric and 
scalar invariance.  
Conclusion: The items of PHORS represented the same psychological structure, different groups responded 
to the items in the same way, the constant values in regression equations generated for the items in regression 
equations were equal/invariable between the groups. 
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physiological, psychological and social aspects 
(1). Leisure benefit is defined as a subjective ex-
perience helping individuals improve their physi-
cal and mental health (2). According to the Kao’s 
(3) three-factor model, leisure benefit is explained 
in three dimensions; balanced life experience, 
healthy lifestyle, and improved life quality. 
Among these dimensions, the health aspect is 
studied very often in leisure literature especially in 
studies related to leisure-time physical activity. In 
order to measure the perceived health benefits of 
leisure participation, PHORS was developed by 
Gómez et al. (4). The scale was based on Driver’s 
conceptualization of leisure benefits in three di-
mensions; providing an improved situation, pre-
vention of an undesired situation and realization 
of a satisfying psychological experience (5). A 
study on perceived health outcomes of park visi-
tors was conducted in Oklahoma and recognition 
of psychological experience subscale achieved the 
highest scores, followed by improvement of 
health condition (6). 
Some of the studies on perceived health benefits 
in leisure are causal-comparative studies focusing 
on differences among groups. These studies fo-
cus on determining whether there is a significant 
difference between perceived health outcomes 
scores based on variables such as gender, age, 
marital status, ethnicity, sexual orientation, activi-
ty type (active-passive/ indoor-outdoor), mem-
bership, region etc. (7-13). Some of the studies 
did not find a significant difference between the 
sub-dimensions of PHORS based on gender (7-
11), marital status (8-10), sexual orientation and 
age (7), ethnicity (8), membership (9-13), activity 
type (9) and regional (13). Others reveal that 
there is a significant difference in PHORS scores 
based on income level and activity type (12), gen-
der and age (13). However, such comparisons 
lose their validity unless evidence showing that 
the groups are equivalent on the measured fea-
ture is collected (14). In studies comparing differ-
ent groups with the same measurement tool, if 
there is no evidence of MI, it is not possible to 
make scientific inferences about the results of 
these studies (15).  

Similar to other attitude scales commonly utilized 
in leisure area, comparisons according to demo-
graphic variables especially gender are practiced 
very often. To find out the real effect of gender 
variable on perceived health outcomes, the dif-
ferences resulting from the measurement scale 
itself should be neutralized by obtaining MI con-
dition. Therefore, we aimed to provide the MI 
condition according to gender variable for 
providing more reliable results for future studies. 
 

Methods 
 
Participants and Procedure 
The study population consisted of 52.750 indi-
viduals registered to sport centers in Antalya City, 
Turkey. Data collection started at the 2nd quarter 
of year 2021 and finished at the 1st quarter of year 
2022. Overall, 1932 individuals were contacted 
for the research and 1801 (93.21%) individuals 
gave feedback. 47.19% of the participants were 
women (n=850, Mage=29.75, SD=10.18) and 
52.80% were men (n=951, Mage=28.38, 
SD=9.21). 18-74 years old adults who participate 
in exercise at least daily 45 minutes and weekly 3 
days were included in the study. Individuals that 
do not participate in exercise regularly and who 
filled the forms incomplete (n=131) were exclud-
ed from the study.  In order to reach the target 
population, data were collected from two differ-
ent provinces. Convenience sampling technique, 
one of the non-probability-sampling methods, 
was used in the research. Voluntary adults who 
exercise regularly were included in the study.  
Ethical approval was taken from Akdeniz Uni-
versity Health Sciences Scientific Research and 
Publication Ethical Committee (Document num-
ber: 44863). 
 
Data Collection Tools 
In the study, the PHORS, developed by Gómez 
et al. (4) and adapted to Turkish by Yerlisu-Lapa 
et al. (16), was used. The scale is a 7-point Likert 
scale consisting of 3 sub-dimensions and 16 
items. In the adaptation study of the scale, expert 
opinion was consulted in order to ensure con-

http://ijph.tums.ac.ir/


Iran J Public Health, Vol. 51, No.11, Nov 2022, pp.2555-2563  

2557                                                                                                      Available at:    http://ijph.tums.ac.ir 

struct validity, and the entire scope of the rele-
vant construct was discussed (17). The results of 
the exploratory factor analysis (EFA) of the scale 
demonstrate that the explained variance is 
66.34%. In the confirmatory factor analysis 
(CFA) of the scale, the fit indices obtained after 
the modification between the 11th and 12th ques-
tions are as follows: χ2/df=1.56; GFI=0.91; 
NFI=0.94; TLI=0.96; CFI=0.97; 
RMSEA=0.063; SRMR=0.059. For convergent 
validity, it was expected that CR>AVE; 
AVE>0.5 and for ensuring divergent validity, it 
was expected that MSV<AVE; ASV<MSV; the 
square root of AVE>inter-factor correlation and 
the CR value>0.70 for all sub-dimensions 
(18,19). CR>0.70 and CR>AVE conditions were 
met in all sub-dimensions of the scale. The AVE 
value varies between 0.41 and 0.47. However, 
AVE value being slightly below 0.50 is consid-
ered to be acceptable as the other reliability crite-
ria were met (20). All these empirical proofs pro-
vide important evidence for the validity and reli-
ability of the measurement tool. 
 
Data Analysis 
In order to provide evidence for the structural 
validity, MI according to gender was studied. 
Multi-group confirmatory factor analysis (MG-
CFA) which is one of the structural equation 
modelling methods was used to test the invari-
ance between gender and maximum likelihood 
estimation method was preferred. During the 
first phase of the data analysis, basic assumptions 
were tested in order to improve the quality of the 
study (21). The requirements of normality (For all 
sub-dimensions=Skewness and kurtosis varies 
between -1.5/+1.5. It is seen that the mode, me-
dian and arithmetic mean are close to each other) 
(22); multivariate normality and linearity distribu-
tion were fulfilled. In order to determine the 
sample size based on mean, margin of error was 
set at d=0.05, standard deviation=0.50 and con-
fidence level (1-α)=0.95. According to this for-
mula, n=381 was sufficient for the sample (23) 
although non-probability sampling method was 
utilized in this study, a large sample size (n=1894) 
was reached in order to increase the level of reli-

ability and validity for the research results (24). 
Variance Inflation Factor (VIF) and Condition 
Index (CI) indexes were examined (25). VIF<10 
(26); CI<10 (27) and multicollinearity problem 
does not exist. In order to provide methodologi-
cal qualifications of PHORS scale COSMIN 
standards were checked (28,29). During the sec-
ond phase of the study, the fit indices used as 
criteria for CFA are: 0≤χ2/df≤2 (30); 
0.95≤CFI≤1.00; 0.95≤NFI≤1.00 (31-33); 
0.00≤RMSEA≤0.05; 0.00≤SRMR≤0.05 (34).  
During the third phase of the analysis the most 
widely used MG-CFA was realized according to 8 
guiding principles of Cross-cultural validity\MI 
in the COSMIN checklist (35). MG-CFA starts 
from the model in which no constraints are in-
troduced, and the equivalence of parameters be-
tween groups is examined up to the most limited 
model, and this process (Fig.1) continues gradual-
ly (36). 

 
 

Fig. 1: MI hierarchy (37) 
 

While Structural invariance is based on the hy-
pothesis that the model structure is the same for 
subgroups (36,38); metric invariance is subgroups 
respond in the same way to scale items (39); sca-
lar invariance is both item tendencies and item 
constants are equal between the groups (40); and 
the strict invariance is the scores of the error var-
iances of the items are invariant for the groups 
(41).  
MG-CFA is a useful method to test the equiva-
lence of covariance structures (42). The CFI val-
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ue and RMSEA values were taken into account 
instead of the GFI value which is affected by the 
sample size (43,44). There are differences of 
opinion regarding which fit indices to use in the 
reporting process of MI (44,45). To examine the 
results of MI, ΔCFI fit index is used as it is more 
convenient to explain the relationship between 
implicit scores and observed scores (46). ΔCFI 
was found to be more proper than ∆χ2 value, 
which was strict and sensitive to sample size 
(43,44,47-49). Akaike information criterion (AIC) 
is another criterion which is the determinant of 

goodness of fit of a statistical model (50,51) and 
the lowest AIC value is preferred for model 
comparisons (52).   
 

Results 
 
Table 1 shows the results of the CFA analysis by 
gender. Women have χ2/df=11.49 and 
RMSEA=0.11, 90% CI[0.11-0.12], while men 
have χ2/df=12.29 and RMSEA=0.11, 90% 
CI[.10-0.11].  

 
Table 1: The equality of covariance matrices of women and men 

 

Group χ2 df χ2/df p<0.01 CF
I 

NF
I 

NNFI RMSEA (90% CI) SRMR 

Women 1160.84 101 11.49 0.00 0.9
8 

0.9
7 

0.97 0.11(0.11-0.12) 0.035 

Men 1241.60 101 12.29 0.00 0.9
7 

0.9
7 

0.97 0.11(0.10-0.11) 0.047 

Total 2274.44 101 22.51 0.00 0.9
8 

0.9
8 

0.97 0.11(0.091-0.098) 0.040 

 
It was determined that χ2/df and RMSEA values 
did not have acceptable fit indices for both 
groups. However, it was observed that CFI, NFI, 
NNFI and SRMR values have perfect fit criteria 
for both women and men. For women 
CFI=0.98; NFI=0.97 and NNFI=0.97 while 
SRMR=0.035. For men, these values were 
CFI=0.97; NFI=0.97 and NNFI=0.97 and 
SRMR=0.0047. CFI, NFI, NNFI values of ≥0.95 
(31-33) and SRMR values of ≤0.05 indicate a per-
fect fit. The fact that more than one fit indices 
indicate a perfect fit can be interpreted as that 
CFA was confirmed in both groups. 
Table 2 presents the distribution of standardized 
factor loads by gender. While the standardized 
factor loads of the PHORS scale for women 
ranged from 0.81 to 0.92, these values ranged 
from 0.81 to 0.90 for men. Standardized factor 
loads for all groups were between 0.81 and 0.91. 
It was observed that all t values were significant 
at the P<0.01 level. Table 3 shows the fit indices 
of the MI stages of the three sub-dimensions of 
the PHORS. While evaluating MI, the differences 

between fit indices of structural invariance, which 
is the first stage of MI, and other limited models 
(∆CFI) were compared and AIC values were ex-
amined to provide additional empirical evidence. 
When the results of the MGCFA analysis were 
examined, the fit indices for both subgroups 
(gender) for PSYC, PREV and IMPV sub-
dimensions revealed that structural invariance is 
provided. χ2/df and RMSEA values are high in all 
sub-dimensions. Taken into account that the χ2 
value is affected by the sample size, other fit indi-
ces were evaluated. Except for χ2/df and RMSEA 
values, other fit indices seem to indicate perfect 
fit. In this context, it is possible to say that struc-
tural invariance is ensured. In order to decide 
which variables provide metric invariance, the 
factor loadings between groups were also limited 
to be the same. To comment on metric invari-
ance, MGCFA results, ∆CFI and AIC values 
were interpreted. In scalar invariance, in addition 
to metric invariance, similar items were assumed 
to be equal in men and women. 
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Table 2: Standardized factor loads for PHORS per gender 

 

Items Women t-value for 
women 

Men t-value for 
men 

All group t-value for all 
groups 

PSYC       
Item1 0.81 19.06 0.85 18.89 0.83 27.00 
Item2 0.88 17.66 0.88 17.78 0.88 25.06 
Item3 0.91 16.29 0.88 17.94 0.90 24.26 
Item4 0.91 16.80 0.87 18.17 0.89 24.73 
Item5 0.86 18.30 0.81 19.59 0.84 26.75 
Item6 0.86 18.16 0.80 19.72 0.84 26.78 
Item7 0.86 18.13 0.81 19.68 0.84 26.73 
PREV       
Item8 0.87 17.35 0.82 18.59 0.84 25.43 
Item9 0.85 17.98 0.77 19.43 0.81 26.53 
Item10 0.92 14.97 0.89 15.41 0.91 21.43 
Item11 0.88 17.19 0.85 17.72 0.86 24.66 
Item12 0.89 16.52 0.84 17.93 0.87 24.47 
IMPV       
Item13 0.91 15.72 0.88 16.30 0.89 22.59 
Item14 0.91 15.53 0.90 16.11 0.90 21.57 
Item15 0.92 15.25 0.85 17.74 0.88 23.54 
Item16 0.89 16.50 0.84 17.94 0.87 24.42 

All t values were significant at the p<0.01 level. 

 
For this reason, factor loads and regression coef-
ficients for women and men were limited, and 
error variances were released. Considering the 
MGCFA results, ∆CFI and AIC values, it was 
observed that ∆CFI≤0.010 and there was no 
sharp increase in AIC value. Strict invariance was 

provided for PSYC and PREV sub-dimensions 
(∆CFI≤.0.010) but ∆CFI value for IMPV sub-
dimension was ≥0.010 and because of a sharp 
increase in AIC value, strict invariance was not 
achieved.

 
Table 3: Fit statistics of MI stages 

 

 

Gender   χ2 df NF
I 

NNF
I 

CFI SRMR RMSEA 
(90 %CI) 

∆CFI AIC Decision 

PS
Y
C 

Structural 1057.73 28 0.95 0.93 0.96 0.039 0.20(0.19-0.21)  1113.73 H0 Accept 

Metric  1091.96 35 0.95 0.95 0.95 0.085 0.18(0.17-0.19) -0.01 1113.96 H0 Accept 

Scalar  1294.09 48 0.94 0.95 0.95 0.10 0.17(0.16-0.18) -0.01 1338.09 H0 Accept 

Strict 1348.85 55 0.94 0.96 0.95 0.11 0.16(0.15-0.17) -0.01 1378.85 H0 Accept 

P
R

E
V

 

Structural 497.93 10 0.95 0.91 0.95 0.034 0.23(0.22-0.25)  573.93 H0 Accept 

Metric  503.53 15 0.95 0.94 0.95 0.056 0.19(0.18-0.20) 0 533.53 H0 Accept 

Scalar  584.50 24 0.94 0.95 0.94 0.076 0.16(0.15-0.17) -0.01 616.50 H0 Accept 

Strict 670.92 29 0.93 0.96 0.94 0.075 0.15(0.15-0.17) -0.01 692.92 H0 Accept 

IM
P

V
 

Structural 93.74 4 0.99 0.96 0.99 0.012 0.15(0.13-0.19)  125.74 H0 Accept 

Metric  98.92 8 0.99 0.98 0.99 0.049 0.11(0.09-0.13) 0 122.92 H0 Accept 

Scalar  129.73 15 0.98 0.99 0.98 0.054 0.09(0.07-0.11) -0.01 155.73 H0 Accept 

Strict 202.27 19 0.97 0.98 0.97 0.049 0.10(0.09-0.12) -0.02 220.27 H0 Reject 
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Discussion 
 
In this study, we aimed to test the MI in order to 
test the differences between the groups using 
PHORS stem from the measurement tool. We 
believe that MI provides a significant contribu-
tion as it allows discussion of differences be-
tween groups. 
The results of this study, which evaluated the MI 
of the three sub-dimensions of the PHORS -
PSYC, PREV and IMPV-according to gender, 
reveal that structural invariance was achieved in 
all three sub-dimensions. Achieving structural 
invariance shows that the structure is invariant 
according to gender, that is, the latent variables 
are similar in men and women. Achieving struc-
tural invariance can be interpreted that the sub-
groups (women and men) have the same concep-
tual point of view for all three sub-dimensions 
when responding to scale questions (53). As to 
metric invariance condition, it can be stated that 
it is ensured for PSYC, PREV, and IMPV of the 
PHORS, and that men and women participating 
in physical activity respond to the scale items in 
the same way. It is possible to say that it will be 
significant to compare the gender -based scores 
of the observed items by achieving metric invari-
ance (54).  
During the development of the original form of 
the scale, the construct validity of perceived 
health outcomes derived by individuals trekking 
in three different park ours was tested. The re-
sults presented that, individuals trekking in dif-
ferent park ours had similar conceptual point of 
view (structural invariance) and they answered 
the items in the same way (metric invariance). 
Therefore, the comparison of scores obtained 
from these groups is meaningful (4). In many na-
tional and international studies conducted with 
PHORS, differences between groups based on 
gender were discussed (5,7,10,13,55,56). In this 
way, it became possible to discuss on the signifi-
cance of results.   
The results regarding scalar invariance reveal that 
scalar invariance is also provided for all three 
sub-dimensions. Achieving scalar invariance 

means that differences on items can be compared 
according to gender. When the strict invariance 
conditions are examined, it is seen that strict in-
variance is achieved in the context of PSYC and 
PREV sub-dimensions, yet it is not achieved for 
the IMPV sub-dimension. This shows that the 
error terms related to the items of the PSYC and 
PREV sub-dimensions are invariant according to 
gender.  
The main reason for the measurement invariance 
to be made in the adult population in this study 
is: Comparisons made according to the gender 
variable in the literature mostly deal with the 
adult population (10,56-59). 
 
Limitations and Future Research 
The results obtained from this study are limited 
to the adults participating in the study. The limi-
tation of our research is that the study group 
consists of adult individuals who regularly partic-
ipate in physical activity in fitness centers in An-
talya and Istanbul. For this reason, we think that 
it is appropriate to reconsider the invariance ac-
cording to gender to be made with PHORS with 
individuals living in different cities. In some cas-
es, it is stated that all components (items) of the 
measurement tool used cannot ensure invariance 
(49,60). In the comparisons to be made, it may be 
recommended to conduct a partial invariance 
study for the groups in which invariance is inves-
tigated if intergroup invariance is not ensured in 
some components of the PHORS. It is consid-
ered to be important to strengthen the PHORS 
structure by conducting MI studies according to 
different groups in terms of the type of participa-
tion in leisure activities, age, marital status and 
region of individuals who exercise in their leisure 
time, based on the studies available in the litera-
ture, apart from the recommendations based on 
the research results. 
 

Conclusion 
 
The psychometric qualities obtained from the 
measurement model, which consists of items that 
reveal the perceived health outcomes of the 
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adults participating in physical activity, can be 
generalized according to gender. In other words, 
PHORS does not entail any gender bias and 
proves that it provides valid and reliable results in 
determining the characteristics of adult individu-
als participating in physical activity regarding this 
structure. The measurement model measures 
women and men in the same way, and there is no 
problem with comparing the scores obtained 
from this measurement tool. 
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