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ABSTRACT

Background: Iranian students are at high risk for cardiovascular disease. A valid tool to measure
cardiovascular health-related behaviors is the first step toward preventing such diseases in this
population. Therefore, this study aimed to develop and psychometrically validate a cardiovascular
health behavior (CHB) scale for Iranian students.

Methods: This exploratory sequential mixed-methods study was conducted in 2024 among
684 students. Face and content validity were assessed. Construct validity was evaluated using
exploratory and confirmatory factor analysis (EFA, CFA). Reliability was measured using
McDonald>s omega and Cronbachs a coefficients. Data were analyzed using SPSS software,
version 26, and CFA using AMOS software, version 24.

Results: Following a systematic review and interviews, an initial pool of 52 items was generated.
After removing duplicates and merging similar items, all 52 items had an impact score above 1.5.
Following content validity assessment, the number of items was reduced to 36, with a content
validity ratio (CVR)>0.62 and a content validity index ranging from 0.80 to 1. Exploratory
factor analysis (EFA) yielded a final 15-item scale with a five-factor structure, which collectively
accounted for 54.67% of the total variance. CFA indicated factor loadings ranging from 0.22
to 0.80. The model demonstrated a good fit (incremental fit index [IFI], comparative fit index
[CFI], adjusted goodness-of-fit index >0.9; parsimonious CFI>0.5; root mean square error of
approximation (RMSEA)=0.048; CMIN/DF=1.663). Cronbach’s a and McDonald’s omega

L. coefficients for all five factors exceeded 0.8.
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Introduction

ardiovascular disease (CVD) is the lead-

ing cause of death worldwide, with over

75% of CVD-related deaths occurring in

low- and middle-income countries [1].

While extensive research aims to reduce

CVD rates in the general adult population,
the elevated CVD risk among students aged 18-24 is of-
ten underestimated [2].

University life necessitates significant adaptation. Stu-
dents encounter new environments, diverse lifestyles,
academic stress, potential substance use, and changes
in dietary habits, all of which can impact cardiovascu-
lar health [3]. One study found that 90% of university
students consume fewer than five daily servings of fruits
and vegetables, and less than 30% meet recommended
physical activity guidelines. These behaviors, established
early, can predispose individuals to future CVD [4].

A valid scale to measure cardiovascular health-related
behaviors in students is an essential first step for disease
prevention and subsequent intervention planning. A re-
view of existing instruments reveals that many focus
on patients with established CVD, assessing domains,
such as cardiac rehabilitation knowledge [5] and specific
heart-health behaviors [6, 7]. Other studies have focused
on healthy populations and different age groups, aim-
ing to psychometrically evaluate instruments related to
knowledge, attitudes, and practices regarding CVD in
people over 20 years of age [8], risk perception in adults
over 18 [9, 10], heart health information in adults over
19 [11], or cardiovascular health behaviors (CHB) in
children aged 1015 [12]. This highlights a gap: no tool
specifically measures CHBs among students.

Evidence from Iran underscores this need. Iranian stu-
dents, a large subset of young adults, are at high risk for
CVD [13]. Modifiable risk factors are prevalent: physi-
cal activity levels are low [13], smoking rates are high at
16% [14], dietary habits vary significantly even within
structured environments, such as dormitories [15], and
students experience considerable stress without consis-
tently employing effective coping strategies [16]. These
factors collectively emphasize the necessity for a valid
scale to identify CHBs in Iranian students. Therefore,
this study aimed to develop and psychometrically vali-
date a CHB scale for this population.
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Methods

This sequential exploratory mixed-methods study was
conducted in two phases in 2024. The research frame-
work was based on the Celik and Bektas (2020) heart
health-related behavior scale, which comprises 28 items
across six subscales: Nutrition, exercise, sedentary be-
havior, smoking, stress, and self-love [12]. Subsequent-
ly, scale development involved a literature review and
expert interviews.

Translation

Following permission from the original scale designer,
translation and cultural adaptation were performed ac-
cording to Beaton et al. (2000) guidelines [17, 18]. The
process included forward translation into Farsi, synthe-
sis of translations, back-translation into English, expert
panel review to ensure conceptual equivalence, pretest-
ing of the questionnaire, and final documentation review.

Scale development

During the development phase, a systematic review
was conducted to identify studies related to heart health
behaviors in students. The search strategy, without time
limits, was: ([heart disease risk factor* OR cardiovas-
cular risk factor*] AND [student*]) OR ([cardiovascu-
lar disease AND risk factor*] AND [student*]). Inter-
national and national databases (ProQuest, PubMed,
Scopus, Google Scholar, ISI, SID, Irandoc, Magiran)
were searched for Persian and English publications.
Conference abstracts, editorials, and non-English/Per-
sian articles were excluded. The initial search yielded
1,953,559 records. After duplicate removal, 3,234 ar-
ticles remained. Title and abstract screening excluded
3,124 studies, leaving 110 articles for full-text review.

Subsequently, semi-structured face-to-face interviews
were conducted until data saturation was reached—
the point at which no new insights, codes, or themes
emerge [19]. Using purposive sampling, ten special-
ists from Dezful University of Medical Sciences were
interviewed: four nursing faculty members, two cardi-
ologists, two nutritionists, one clinical psychologist, and
one physical education expert.

Interviews lasted 30—60 minutes, were audio-recorded,
and transcribed verbatim. Guided by the dimensions of
the Celik and Bektas (2020) scale [12], core questions
explored the role of nutrition, exercise, smoking, seden-
tary behavior, stress, and self-love in CVD prevention.
Data were analyzed using the Graneheim and Lundman
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(2004) content analysis approach [20]. Transcripts were
repeatedly reviewed to ensure immersion. Meaningful
units were identified and coded, primary codes were
compared and categorized into subthemes, and main
themes were subsequently derived by integrating related
subthemes. Following the systematic review and inter-
views, 52 items were generated after removing dupli-
cates and merging similar concepts.

Face and content validity

Face validity was assessed both qualitatively and quan-
titatively with a sample of 10 medical science students
[21]. For qualitative assessment, students evaluated each
of the 52 items for relevance, clarity, and ease of compre-
hension, and the author revised wording based on their
feedback. For quantitative assessment, students rated
each item’s importance on a 5-point Likert scale (“unim-
portant” to “completely important”). Items with an im-
pact score below 1.5 were considered for removal [22].

Content validity was evaluated using the content valid-
ity ratio (CVR) and content validity index (CVI). Ten
experts were purposively selected and provided with the
52-item scale and a study description. For the CVR, ex-
perts rated each item as “essential,” “useful but not essen-
tial,” or “not essential” [23]. Based on Lawshe’s table for
10 experts, items with a CVR<0.62 were removed [24].
For the I-CVI, experts rated item relevance on a 4-point
scale (1=not relevant, 4=highly relevant). The I-CVI was
calculated as the number of experts rating an item 3 or 4,
divided by the total number of experts [23, 25].

Construct validity

Sample size recommendations for exploratory factor
analysis (EFA) vary, with a common guideline being
5-10 participants per item [26]. In total, 684 students
completed the online survey. The inclusion criteria were
age >18 years, no history of CVD or mental illness. The
exclusion criteria were academic leave for two consecu-
tive semesters or pregnancy.

Data were randomly split into two sets for EFA (n=342)
and confirmatory factor analysis (CFA) (n=342). Uni-
variate normality was assessed using skewness (+2) and
kurtosis (+7) thresholds [27]. The data met these criteria
(skewness: -0.277 to 0.617; kurtosis: -0.983 to 0.057).
Univariate and multivariate outliers were examined us-
ing box plots and Mahalanobis distance. The variance
inflation factor (VIF) was employed to investigate the
items’ collinearity. VIFs>10 indicate significant multi-
collinearity [28].
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Reliability

Reliability was assessed using a separate sample of 30
participants, a sufficient size given the scale’s inter-cor-
related components [29].

Exploratory factor analysis

EFA with Varimax rotation was performed to identify
the factor structure. Sampling adequacy and item in-
tercorrelations were assessed using the Kaiser-Meyer-
Olkin (KMO) measure and Bartlett’s test of sphericity.
Furthermore, Bartlett’s sphericity test was conducted to
confirm if the correlation matrix was an identity matrix
[30]. KMO values are interpreted as: >0.90 (excellent),
0.80-0.89 (good), 0.70-0.79 (acceptable), 0.60-0.69
(mediocre), 0.50-0.59 (poor), <0.50 (unacceptable) [31].
Factor retention was guided by eigenvalues >1 and scree
plot inspection [32].

Confirmatory factor analysis

Model fit in CFA was evaluated using multiple indices:
chi-square (y?), normed chi-square (y*df), root mean
square error of approximation (RMSEA), incremental fit
index (IFT), comparative fit index (CFI), Adjusted Good-
ness-of-fit index (AGFI), and parsimonious comparative
fit index (PCFI). Acceptable fit was indicated by: RM-
SEA <0.06, ¥*/df between 1-3, IFI/CFI/AGFI >0.9, and
PCFI>0.5 [33].

Reliability

Internal consistency was measured using Cronbach’s a
and McDonald’s omega coefficients, with values >0.7
considered acceptable [34]. Assumption checking and
statistical analyses were performed using R software,
version 4.3.3, EFA using SPSS software, version 26, and
CFA using AMOS software, version 24.

Results

The mean age of the 684 participants was 23.03+2.83
years; 378(55.3%) were male. Nursing students were
the largest subgroup (n=168, 24.6%). Most participants
held a bachelor’s degree (n=493, 72.1%) and reported no
family history of CVD (n=561, 82.0%). The electronic
questionnaire required responses to all items for submis-
sion, resulting in a 100% completion rate.
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http://jrh.gmu.ac.ir

2026. Volume 16. Issue 5

436

Face and content validity assessment

During face validity, minor wording adjustments were
made (e.g. “I exercise to maintain a healthy weight” was
changed to “I exercise to maintain a suitable weight”).
All 52 items had an impact score >1.5. Following expert
review for content validity, the pool was reduced to 36
items. The CVR for all retained items was >0.62, and the
CVlI ranged from 0.80 to 1. These 36 items proceeded to
construct validity testing.

Exploratory and confirmatory factor analysis

The KMO measure for the final 15-item set was
0.680, and Bartlett’s test of sphericity was significant
(0>=575.58, P<0.001), confirming suitability for EFA.
Based on eigenvalues >1 and scree plot analysis, a five-
factor structure with 15 items was retained, explaining
54.67% of the total variance. Items were removed se-
quentially based on two criteria: 1) factor loadings <0.50
on their primary factor, and 2) significant cross-loadings
(>0.50 on multiple factors). Table 1 presents the eigen-
values and variance percentages for each factor.

CFA was used to evaluate the five-factor structure. To
improve model fit, error correlations between items €7
and e8 and e3 and e2 were specified. The chi-square
statistic was significant (¥*=129.709, df=78, P<0.001).
Based on the fit indices, the CFA demonstrated an ac-
ceptable model fit (Table 2).

Figure 1 shows the standardized factor loadings for
each item on the identified factors. Cronbach’s and Mc-
Donald’s omega coefficients for all five factors exceeded
0.8, indicating satisfactory internal consistency (Table 3).

Scoring

The questionnaire employs a 5-point Likert scale rang-
ing from always (5) to never (1). To ensure a consistent
interpretation—where a higher total score reflects poorer
cardiovascular health—all positively worded items were
reverse-scored prior to analysis. The total score is calcu-
lated as the sum of all items, with higher scores indicat-
ing a greater prevalence of unfavorable CHBs.

Based on percentile cut-offs of the total score distri-
bution, participants were categorized into three groups:
scores at or below the 25" percentile (<38 points) were
classified as optimal CHB, scores between the 25th and
50th percentiles (39—42 points) as intermediate CHB,
and scores above the 50th percentile (>43 points) as poor
CHB.
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Discussion

This study developed and psychometrically validated a
cardiovascular health-related behavior scale for Iranian
students, based on a systematic review and expert inter-
views. The final instrument comprises 15 items across
five subscales: Healthy behavior insight, intake control,
health self-management, adequate nutrient consumption,
and unhealthy food habits. Various psychometric proper-
ties, including face, content, and construct validity, were
examined in this population.

The CVI for our items ranged from 0.80 to 1.00. In
Celik and Bektas (2020), the CVI ranged from 0.99 to
1.00, with items scoring >0.79 retained [12]. Our CVR
was 0.62 (Celik and Bektas (2020) [12] did not report
this value). These results meet the standard requirements
for establishing content validity, which is essential for
ensuring an instrument’s reliability and producing valid
study results [35].

The scale demonstrated high reliability, with an overall
Cronbach’s o exceeding 0.80. This aligns with the 0.83
value reported by Celik and Bektas (2020) [12]. As a co-
efficient >0.7 is considered acceptable, this confirms the
internal consistency of the scale items.

The KMO coefficient in our study was 0.680, compared
to 0.81 in Celik and Bektas (2020) [12]. This difference
may reflect sample size (745 vs 684 participants). Never-
theless, Bartlett’s test was significant (P<0.001) in both
studies, confirming the data homogeneity and suitability
for factor analysis.

Our EFA vyielded a five-factor solution explaining
54.67% of the total variance, comparable to the 54.65%
explained by six factors in Celik and Bektas (2020) [12].
This suggests the items adequately represent the behav-
ioral domains related to student heart health. The high
factor loadings and clear single-factor structure further
support the tool’s desired construct [36].

Our CFA indicated a good model fit (CFI=0.90,
IF1=0.90, AGFI=0.90, RMSEA=0.048). Celik and Bek-
tas (2020) reported similar fit indices (GFI, NFI, NNFI,
CFI>0.90, RMSEA=0.080) [12]. These results con-
firmed the construct validity of our scale.

Intake Control emerged as a significant subscale, en-
compassing items on limiting salt intake, consuming 7-9
glasses of water daily, and avoiding overeating. Exces-
sive salt consumption harms cardiovascular health and
raises blood pressure, making reduction a key strategy

Sarabi N, et al. CHB Scale for Iranian Students. JRH. 2026; 16(5):433-442.
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Table 1. The results of the EFA of the CHB scale for students
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Factor Item Factor Loading  Eigenvalue Variance (%)
| feel healthy when exercising. -0.696
Healthy behavior insight | sleep better when exercising. 0.621 1.817 12.112
| avoid using drugs to maintain my health. 0.534
| consume less than a teaspoon of salt per 0.814
day.
Intake control | drink 7-9 glasses of water per day. 0.667 1.747 11.648
| avoid overeating during the day. 0.599
I maintain my weight within a healthy range
L 0.785
by exercising.
| use methods to manage stress, such as
Health self-management thinking of positive things, taking daily naps, 0.744 1.666 11.107
and talking with friends about my feelings
I try to control my anger. 0.539
| eat fish twice a week. 0.769
; _ | eat five servings of fruits and vegetables
Adequate nutrient consump dailv. 0.724 1.543 10.289
tion Y.
| eat grain-containing foods (such as rice,
. 0.546
corn, or oats) at least three times per week.
| consume chips or French fries every day. 0.718
Unhealthy food habits I drink cola, soda, or soft drinks daily. 0.684 1.428 9.517
If | eat out, | prefer fast food, such as
: 0.559
hamburgers or pizza.
CVR=0.62
CVI: 0.89-1
CVR: Content validity ratio; CVI: Content validity index. LR L

for hypertension management [37]. The World Health
Organization (WHO) advises individuals to consume
7-9 glasses of fluids per day, irrespective of gender [38].
Water serves numerous essential functions in the human
body. It constitutes approximately 50% of an adult’s
body weight and 75% of an infant’s, and is vital for life
and maintaining cellular equilibrium. Furthermore, low-
calorie, antioxidant-rich dietary patterns can lower the
risk of coronary artery disease [39].

The healthy behavior insight subscale, reflected in
items about feeling healthier through physical activity

Table 2. Model fitting indices of the CHB scale for students

and avoiding drugs, aligns with evidence. Poor sleep
coupled with insufficient physical activity markedly in-
creases all-cause and cause-specific mortality risk [40].
Prescribed opioid use is also associated with adverse
cardiovascular outcomes, including arrhythmia, cardiac
arrest, and ischemic events [41].

The health self-management subscale includes main-
taining a healthy weight through exercise and managing
stress. Obesity is a major CVD risk factor, and weight
management through physical activity can mitigate risks

Indices X P X*/df RMSEA IFI CFI AGFI PCFI
Model 129.709 <0.001 1.663 0.048 0.909 0.904 0.916 0.672
LLasl

Abbreviations: x* Chi-squared; x*/ DF: Chi-squared by degrees of freedom divided; RMSEA: Root mean square error of ap-
proximation; IFI: Incremental fit index; CFI: Comparative fit index; AGFI: Adjusted goodness of fit index; PCFI: Parsimonious

comparative fit index.
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http://jrh.gmu.ac.ir
https://www.who.int/
https://www.who.int/

2026. Volume 16. Issue 5

438

(o

=

loanaenal_of B acaarch £ Haalth!
Ul 11¢il UL AN DV vaiLvin ALV eLiLil

Figure 1. Results of the CFA of the cardiovascular health behavior scale for students 11D L]
for heart disease and stroke [42]. Stress-related disorders Finally, the unhealthy food habits subscale addresses
are strongly linked to early-onset CVD [43]. fast food, sugary drinks, and fried snacks. These dietary
patterns in adolescents and young adults significantly

The factor was labeled adequate nutrient consumption, contribute to the early onset of non-communicable dis-
as it captured items related to fruit and vegetable intake, eases, adversely affecting life expectancy and quality of

fish consumption, and whole grain consumption. A diet life [45].
rich in these nutrients can help lower blood pressure and
cholesterol [44].

Table 3. Indices of the internal consistency of the CHB scale for students

Factor a w
F, 0.808 0.890
F2 0.969 0.980
F, 0.938 0.940
F, 0.907 0.950
F 0.942 0.960

LRI

Abbreviations: F,: Healthy behavior insight; F,: Intake control; F,: Health self-management; F,: Adequate nutrient consump-
tion; F,: Unhealthy food habits.

Sarabi N, et al. CHB Scale for Iranian Students. JRH. 2026; 16(5):433-442.
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Study strengths and limitations

A key strength of this study is the use of both a litera-
ture review and expert interviews to inform scale de-
velopment, ensuring comprehensive content coverage.
However, several limitations warrant attention. First,
the sample was drawn solely from Dezful University of
Medical Sciences, with an imbalance in academic ma-
jors, which may limit the generalizability of findings.
Future studies should employ stratified sampling across
multiple universities. Second, some items had low fac-
tor loadings, suggesting a need for refinement to better
represent the construct. Third, due to the cross-sectional
design, the test-retest reliability was not assessed, and
future longitudinal research should examine the scale’s
temporal stability. Fourth, the behavioral categorization
cut-offs were adopted from prior research and require
clinical validation in our specific population. Fifth, the
use of an electronic questionnaire may influence re-
sponse reliability. Sixth, the inclusion of correlated er-
ror terms was necessary to achieve an acceptable model
fit, as removing them resulted in inadequate indices (e.g.
CFI=0.864). While statistically justified, this suggests
potential item overlap and remains a study limitation.

Conclusion

This study developed and psychometrically evaluated
a CHB scale for Iranian students. The final 15-item in-
strument encompasses five factors: Healthy behavior in-
sight, intake control, health self-management, adequate
nutrient consumption, and unhealthy food habits. The
demonstrated validity and reliability indicate that this
scale is suitable for use in future research.
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