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Background: Suboptimal health status (SHS), while understood worldwide, is
a widespread public health problem and a reversible condition that presents
symptoms in the pre-disease process, ranging from optimal health to illness.
Therefore, relevant questionnaires need to be developed across diverse popula-
tions and cultures to predict and prevent SHS and to inform personalized medi-
cal practices. Therefore, this study aims to adapt the Suboptimal Health Status
Questionnaire to Turkish and evaluate its validity and reliability among Turkish
nurses.

Methods: Between January and March 2022, 247 nurses were recruited by con-
venience sampling at Mugla Training and Research Hospital. Confirmatory factor
analysis (CFA) and reliability analysis were performed, respectively, to test the
construct validity and reliability of the scale.

Results: Results indicated excellent reliability (content validity index = 0.78,
Cronbach’s a = 0.95). To investigate the time invariance of the scale, the intra-
class correlation coefficient (ICC) was used, and ICC values were found between
0.64 and 0.89. CFA results, goodness-of-fit measures were found to be within
the limits of perfect fit (root mean square residual = 0.048, goodness-of-fitness
index = 0.971, adjusted goodness-of-fitness index = 0.965, normalized good-
ness-of-fitness index = 0.966, relative goodness-of-fitness index = 0.961, and
parsimony normalized goodness-of-fitness index = 0.853). Spearman’s rho
coefficient between the first and second applications was found to be 0.76. The
correlations between subscale scores obtained from the first and second appli-
cations ranged from 0.62 to 0.88. All correlations were positive and statistically
significant (p < 0.05).

Conclusion: The Turkish version of the SHSQ-25 scale was found to be a reliable
and valid measurement instrument and can be used to measure SHS among
Turkish nurses.

KEYWORDS
nurse, reliability, scale, suboptimal health status, validity

1 Introduction

Nursing is considered one of the most stressful, tiring, and challenging professions, and
nurses regularly experience work-related problems such as long working hours, shifts, patient
complaints, and low income. Considering the long working hours of nurses in the healthcare
field, nursing is known to be a profession requiring commitment and sacrifice. Although
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nursing is a profession that demands professional dedication and
identification, it is inevitable that these individuals will experience
occupational stress and burnout due to the heavy workload. Nurses
are expected to provide higher-quality healthcare services by adopting
a more holistic approach to human beings and dedicating more time
to human values, placing human beings at the center of the nursing
profession. This will lead to more effective healthcare services, result-
ing in increased patient satisfaction, employee satisfaction due to
stable job opportunities, and more efficient use of human resources
through improvements in the workplace (1-3). Nurse burnout is
related not only to physical condition but also to emotional and
mental health. In this case, nurses’ professional efficiency, productiv-
ity, and performance, and consequently the quality of patient care, can
be negatively affected. Therefore, paying attention to both the physical
and mental health of nurses is crucial.

Health, while a universal concept, is a fundamental inherent right.
The World Health Organization (WHO) constitution defines health
as: “Health is not merely the absence of disease and disability, but a state
of complete physical, mental and social well-being”

In this definition, physical and mental wellbeing are the known
aspects of health. “Social well-being” is a new concept requiring fur-
ther explanation (4).

Suboptimal health status (SHS) is an optimal state of health
between health and disease, caused by physical, psychological, and
social stress experienced by individuals. While the underlying causes
of SHS are not yet fully understood, changes in the endocrine and
immune systems can impair physical, mental, and social functioning.

These changes, which are not yet at the disease stage, reduce the
body’s coordination. SHS manifests itself with many symptoms such

10.3389/fpubh.2026.1762572

as pain, fatigue, dizziness, depression, loss of appetite, and sleep dis-
turbances. It can also cause negative effects on the digestive, cardio-
vascular, respiratory, and urinary systems.

SHS can also increase visits to healthcare facilities, which increases
healthcare costs and can impair quality of life (5-8). Therefore, SHS is
often associated with the onset of chronic diseases.

Risk factors for passive smoke exposure include smoking, alcohol
consumption, skipping breakfast, an unbalanced diet, lack of exercise,
and sleep problems (8, 9).

Although SHS does not meet the diagnostic criteria for any diag-
nosable medical condition, it reflects the subclinical and reversible
stage of a chronic condition, with the perception of health complaints,
general malaise, and low energy (10-13).

Most people with SHS have one or more risk factors other than
chronic infectious disease (6). These risk factors include obesity (14),
hypertension (15), musculoskeletal disorders (16), environmental fac-
tors (17), bad habits that negatively affect health (18), and physical and
mental factors (19).

The concept of SHS has led to the development of the five-dimen-
sional (Figure 1) and 25-item (20) non-invasive self-report question-
naire, the T-SHSQ-25, which measures SHS according to the perspective
of predictive, protective, preventive, and individualized medicine.

This questionnaire has been validated in three main ethnic groups:
African, Asian, and Caucasian, and has good validity and reliability
(3,9, 12, 21). However, there is currently no Turkish version of this
questionnaire available.

This study aimed to translate the SHSQ-25 from English into
Turkish linguistically and then cross-culturally examine its validity
and reliability in a Turkish population (22, 23).
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FIGURE 1
Turkish version of the T-SHSQ-25: five domains.
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2 Methods
2.1 Sample and procedures

This research was conducted using a methodological design to
translate the T-SHSQ-25 from English into Turkish and to validate the
reliability and validity of the Turkish version for use in a Turkish
population.

When adapting a scale to another culture, it is necessary to
reach at least 5 to 10 times the number of items in the scale to deter-
mine the sample size (22, 23). Therefore, since the T-SHSQ-25 has
25 items, it was aimed to conduct the study with 250 nurses willing
to participate, which is 10 times the number of items in the
SHSQ-25.

The study universe consisted of 444 nurses working at the Mugla
Education and Research Hospital. The aim was to reach 10 times the
number of scale items, but the sample consisted of 247 nurses who
agreed to participate in the study and could be reached.

Among the 444 nurses working in the hospital, 247 of them
(72.5% females) were recruited. The mean age of the males
(30.76 £ 6.81 years) was younger than that of the females
(32.08 + 7.27 years).

2.2 Measurements

In this study, a questionnaire including the “Socio-Demographic
Characteristics Form” and “SHSQ-25” was used to collect research data.

The Personal Information Form included eight questions related
to nurses” education level, daily physical activity level, current job pres-
sure, daily sleep time, smoking and alcohol use, chronic disease, and
medicine use, created by researchers in line with the literature (22, 23).

SHSQ-25 has 25 items and 5 dimension: fatigue (9 items: 1-6, 8-10),
cardiovascular system (3 items: 11-13), digestive system (3 items: 14-16),
immune system (3 items: 7, 17, 25), and mental state (7 items: 18-24).

Each participant answered the 5-point Likert-type questionnaire
questions according to the frequency with which they experienced
different specific complaints in the last 3 months before starting the
study. These were: (0) never or almost never, (1) sometimes, (2) often,
(3) very often, and (4) always (20).

In the determination of the validity, the researchers administered
the SHSQ-25 to the nurses by face-to-face interviews with the permis-
sion of the clinic administration.

Inclusion criteria for participants in the study were: (1) no history
of somatic or psychiatric abnormalities, (2) being over 18 years of age,
(3) not having used any medication in the last 2 weeks, and (4) not
having any disease.

2.3 Statistical analysis

Data were coded and evaluated using the statistical package pro-
grams SPSS Version 22.0 and Amos 22.0.

Davis” content validity ratio formula was used for the content
validity of the scale.

Confirmatory factor analysis (CFA) was performed to evaluate
construct validity. Cronbach’s a analysis was used to test internal con-
sistency in the reliability analysis.

Average variance extracted (AVE) and composite reliability (CR)
were used to assess convergent validity. CR values greater than 0.7, and
AVE values greater than 0.5 were considered acceptable (24).
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Squared inter-construct (SIC) was utilized to evaluate the dis-
criminant validity. If the AVE values of the factors are greater than
the SIC values, the construct demonstrates discriminant valid-
ity (25).

The Wilcoxon signed-rank test was used in the test-retest analysis
to determine whether there was a statistically significant difference in
the mean scores obtained from administering the questionnaire at two
different time points, in terms of the total SHS scale score and its sub-
dimensions scores.

Spearman’s rho coeflicient was also used in the test-retest analysis
to examine the correlation between the total scores obtained from the
two administrations.

The one-sample Kolmogorov-Smirnov test was used to assess
whether continuous variables followed a normal distribution.

The Student’s ¢-test was used to compare the means of two indepen-
dent samples with normal distribution, while one-way analysis of vari-
ance (ANOVA) was used to compare the means of more than two groups.

For variables that did not meet the assumption of normality, the
Mann-Whitney U-test was used for comparisons between two groups,
and the Kruskal-Wallis test was used for comparisons among more
than two groups.

The statistical significance value was set at a p-value of < 0.05 in
all tests (22).

2.4 Validity study

The validity study of T-SHSQ-25 consists of three main steps: lan-
guage validity, content validity, and construct validity.

2.5 Language validity of the T-SHSQ-25

Following the WHO guidelines for translation and adaptation of
instruments (26), the SHSQ-25 was translated from English into
Turkish using the forward-backward translation method for language
validity (Figure 2).

The Turkish translation of the T-SHSQ-25 questionnaire, origi-
nally in English, was carried out by five different translators.

The five initial translated versions were evaluated by the research-
ers and advisors, and the most appropriate expressions were merged
into a single draft after achieving consensus.

The expressions in the entries were evaluated by a Turkish linguis-
tics expert in terms of clarity, comprehensibility, and spelling rules.

2.6 Content validity of the T-SHSQ-25

When a scale is adapted to a different culture, it is recommended
to consult at least three experts to determine the linguistic equivalence
of the items in the original and translated forms (27).

In this context, the English and Turkish forms of the scale were
reviewed by a group of nine experts.

The experts used a 4-point Likert scale (1 = not at all appropriate,
4 = completely appropriate) to rate each item in terms of comprehen-
sibility, appropriateness, and relevance.

The item content validity index (CVI) was calculated using a for-
mula that subtracts one from the ratio of the number of experts who
gave 3 and 4 points to the total number of experts.

The scores obtained were 3-4 points from 7 out of 9 experts
(78%), 2 points from 1 out of 9 experts (11%), and 1 point from 1 out
of 9 experts (11%).
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Suboptimal Health Status Questionnaire-25 (SHSQ-25)
— English version

[ Forward-translation ]

[ Synthesis of the initial-translation version ]

[ Backward-translation ]

[ First translated Turkish version of SHSQ-25 ]

[ Harmonization and cognitive interview ]

[ Expert committee review ]

[ Proofread and finalize the Turkish version of SHSQ-25 ]

FIGURE 2
Flow chart of the translation process.

The CVI was determined by dividing the number of experts who
received an acceptable score (3-4) by the total number of test evalua-
tions (28).

Based on the experts’ comments, necessary corrections were made
to the questionnaire.

T-SHSQ-25 was then sent back to two Turkish-English bilingual
translators for translation to eliminate any potential semantic shifts.

The final version of the T-SHSQ-25 questionnaire was created
after correcting spelling, grammar, and formatting errors in the items.

Following expert review, the draft scale was piloted on 16 nurses
with similar characteristics to the students to be included in the study;
these nurses were not included in the sample.

Since each item was found to be understandable in the pilot study,
further analyses were conducted.

2.7 Construct validity of the T-SHSQ-25

In evaluating the item and dimensional structure of T-SHSQ-25,
CFA, goodness-of-fitness index (GFI), adjusted goodness-of-fitness
index (AGFI), normalized goodness-of-fitness index (NFI), relative
goodness-of-fitness index (RFI), Parsimony normalized goodness-of-
fitness index (PNFI), and root mean square residual (RMR) goodness-
of-fit tests were performed (29).

2.8 Reliability study

To assess the temporal invariance of the draft scale and its five
sub-dimensions, test-retest mean scores were compared using a sig-
nificance test of the difference between the two means, and the intra-
class correlation coefficient (ICC) was calculated.
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Accordingly, values below 0.50 indicate low reliability, values
between 0.50 and 0.75 indicate moderate reliability, and values above
0.75 indicate good reliability.

Cronbach’s a coefficient, ranging from 0 to 1, was used to assess
the internal consistency reliability of the T-SHSQ-25 (30, 31).

Cronbach’s a values are as follows: “(>0.9) excellent, (0.8-0.9)
good, (0.7-0.8) acceptable, (0.6-0.7) doubtful, (0.5-0.6) weak, and
(<0.5) unacceptable”

The absence of a difference after repeated measures showed that
the scale measured similar results at intervals, indicating consistency
between measurements.

2.9 Ethical approval

Following the planning process, ethical committee forms for sci-
entific research were prepared, and after obtaining ethical committee
approval (protocol number 210105, decision no: 115) and written
institutional permission from the Mugla Sitki Ko¢gman University
Health Sciences Ethics Committee, where the research was conducted,
the data collection process began.

Participants were informed of the research’s purpose and benefits
on the data collection form, and informed consent was obtained from
the nurses, ensuring the principle of voluntariness. Participants com-
pleted the forms anonymously.

In the first application, nurses were asked to fill in the code on the
data collection form and were instructed to write the same code in the
test-retest application. The research was conducted in accordance
with the principles of the Helsinki Declaration.

3 Results
3.1 General characteristics of participants

A total of 247 participants completed the investigation. Most partici-
pants were females (n = 179; 72.5%), and 68 were males (27.5%). Of
these, 85.8% (n = 212) were university graduates, 10.9% (n = 27) were
vocational high school graduates, and 3.2% (n = 8) were postgraduates.

The mean age of the participants was 31.72 years (SD = 7.15)
(Table 1).

According to Table 1, the mean age of the female participants was
32.08 +7.27, while the mean age of the male participants was
30.76 + 6.81. The average daily sleep duration was 6.40 + 1.52 for
female participants and 6.81 + 1.78 for male participants.

There was no statistically significant difference between the mean
ages of female and male participants (p = 0.201). However, the differ-
ence in sleep duration was statistically significant (p = 0.021), with
male participants having longer sleep duration.

3.2 Construct validity findings of T-SHSQ-25

In the study, the factor loadings of each domain in fatigue ranged
between 0.677 and 0.859, immune system between 0.400 and 0.520,
cardiovascular system between 0.860 and 0.935, digestive tract
between 0.907 and 0.920, and mental status between 0.636 and 0.792.

All factor loadings were greater than 0.4. These findings indicated
that the multidimensional structure of the instrument generally rep-
licated the conceptualization of the original five domains.
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TABLE 1 Characteristics of questionnaire respondents.

10.3389/fpubh.2026.1762572

Characteristic Female (n = 179) Male (n = 68)
Age (years) 32.08+7.27 30.76 £ 6.81
Sleeping time 6.40 £ 1.52 6.81+1.78
Education University 153 (85.5%) 59 (86.8%)
Vocational high school 21 (11.7%) 6 (8.8%)
High school 0 (0%) 0(0%)
Postgraduate 5(2.8%) 3 (4.4%)
Smoking Yes 95 (53.1%) 47 (69.1%)
No 84 (46.9%) 21 (30.9%)
Drinking Yes 62 (34.6%) 39 (57.4%)
No 117 (65.4%) 29 (42.6%)
Level of physical activity Primarily motionless 0 (0%) 0 (0%)
Sedentary with frequent activity 14 (7.8%) 0 (0%)
Primarily physical 134 (74.9%) 53 (77.9%)

High-intensity activity

31 (17.3%) 15 (22.1%)

Current work pressure Not at all 3(1.7%) 3 (4.4%)
A little 29 (16.2%) 15 (22.1%)
Middle 78 (43.6%) 26 (38.2%)
High 53 (29.6%) 18 (26.5%)
Very high 16 (8.9%) 6 (8.8%)

Clinic/unit Internal units

41 (22.9%) 16 (23.5%)

Surgical units 43 (24%) 18 (26.5%)
Emergency/surgery room/intensive care unit 84 (46.9%) 32 (47.1%)
Management 0 (0%) 1(1.5%)
Polyclinic 11 (6.1%) 1(1.5%)

CFA was further performed to confirm the factor structure of the
T-SHSQ-25. As results of CFA without modification, the path diagram
is shown in Figure 3.

CFA based on five intercorrelated factors showed a reasonable fit
of the data to the factor structure: GFI = 0.971 > 0.95 perfect fit,
AGFI =0.965>0.95 perfect fit, NFI=0.966 >0.95 perfect fit,
RFI =0.961 > 0.95 perfect fit, PNFI = 0.853 > 0.95 perfect fit, > 0.5
acceptable fit, RMR = 0.048 < 0.05 perfect fit, < 0.08 acceptable fit.

Construct validity measures were as follows: GFI, 0.95 < GFI < 1.00
good fit, 0.90 < GFI < 0.95 acceptable fit; AGFI, 0.90 < AGFI < 1.00 good
fit, 0.85 < AGFI < 0.90 acceptable fit; NFI, 0.95 < NFI < 1.00 good fit,
0.90 <NFI<0.95 acceptable fit; RFI, 0.90 <RFI<1.00 good fit,
0.85 < RFI < 0.90 acceptable fit; PNFI, takes values in the range of 0-1, but
higher values indicate more economical fit.

PNF], takes values in the range of 0-1, but higher values indicate
more appropriate fit. RMR takes values in the range of 0-1. As the
RMR value approaches 0, it indicates a good fit, whereas higher
values indicate a poor fit (25).

It can be seen that the values of all goodness-of-fit measures were
within the limits of a perfect fit. Construct reliability (CR) and aver-
age variance extracted (AVE) values were found to be 0.945 and 0.657
for fatigue, 0.924 and 0.801 for cardiovascular system, 0.939 and
0.837 for digestive tract, 0.886 and 0.528 for mental status, and 0.433
and 0.205 for immune system, respectively.

These results indicate that the fatigue, cardiovascular system, diges-
tive tract, and mental status constructs show acceptable levels of validity.

Frontiers in Public Health

However, the immune system construct exhibits low CR and AVE
values, indicating that it does not adequately meet the required criteria
for convergent validity.

Regarding discriminant validity based on SIC, moderate relation-
ships were observed between fatigue and the cardiovascular system
(” =0.506), the digestive tract (r* =0.394), and mental status
( =0.419), suggesting adequate discrimination among these
constructs.

Similarly, acceptable levels of discriminant validity were observed
between the cardiovascular system and the digestive tract (+* = 0.382)
as well as the mental status (r* = 0.365).

However, the immune system construct demonstrated excessively
high squared correlations with other constructs, including fatigue
(r* =0.937), cardiovascular system (* =0.667), digestive tract
(r* = 1.275), and mental status (©* = 1.411).

These values indicate a lack of discriminant validity, suggesting
that the immune system construct is not sufficiently distinct from the
other latent variables. In this study, exploratory factor analysis was not
performed since the factor structure of the original SHSQ-25 was con-
firmed, and it was not necessary to extract the new factors for the
Turkish sample (31).

3.3 Reliability of the T-SHSQ-25

Table 2 presents test-retest and internal consistency reliability
results.
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FIGURE 3
Confirmatory analysis of the 5 dimensions and 25 items of the T-SHSQ-25.

TABLE 2 Test-retest and internal consistency results.

Application Mean + SD Wilcoxon Spearman'’s rho ICC (95% Cronbach's a
signed-rank correlation confidence
p-value interval)

SHS First 4877 + 1111 0.55 0.76%* 0.80%* (0.64, 0.89) 0.95
Second 49.63+10.20

Fatigue First 22.17 +5.45 0.60 0.68%* 0.64° (0.39, 0.80) 0.94
Second 22.34+5.87

Immune system First 580+ 1.45 0.18 0.76%* 0.72%* (0.51, 0.85) 0.45
Second 5.60£1.19

Cardiovascular First 4.31+1.55 0.06 0.77%* 0.76** (0.57, 0.87) 0.92

system Second 4.66+1.49

Digestive tract First 4.3441.49 0.34 0.88%* 0.89%* (0.80, 0.94) 0.94
Second 4.46+1.42

Mental status First 12.14+3.13 0.38 0.627* 0.67%* (0.4, 0.82) 0.89
Second 12.57+3.12

N, number; SD, standard deviation; ICC, intraclass correlation coeflicient; CI, confidence interval.
*p <0.05, ¥*p < 0.01.

ICC values ranged from 0.64 to 0.89 (Table 2). The results showed Except for the domain of the immune system, Cronbach’s & values
that there were significant correlations between the first and second  of other domains in T-SHSQ-25, including fatigue, cardiovascular
measurements. In summary, the Turkish version of SHSQ-25 satisfies  system, digestive tract, and mental status, were 0.8 or higher, indicat-
the requirement of time invariance. ing good internal consistency. The Cronbach’s & value of the immune
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system domain indicated moderate reliability since the value was
between 0.4 and 0.6 (27).

3.4 Comparison of total SHS scale scores by
general characteristics

In this section, the results of comparisons of the total SHS
scale according to certain characteristics of the participants are
presented.

To conduct hypothesis testing, that is, to increase the sample size
within groups, some groups in the variables of clinic/unit, level of
physical activity, and current work pressure were combined.

Table 3 presents the results of the tests examining whether the
mean scores of the total SHS scale differ significantly according to
general characteristics.

When Table 3 is examined, the mean total SHS scale scores show
statistically significant differences according to gender, age, smoking
status, presence of chronic disease, daily physical activity level, and
current work pressure characteristics (p < 0.05).

TABLE 3 Results of the comparison test of total SHS scale score means.

Characteristic Category  Mean + SD P
Gender Female 47.63£12.83 *0.004
Male 43.06+11.66
Age 21-30 40.39+7.57 *<0.001
31-40 49.73+12.07
41-50 57.73%15.75
Educational level Vocational high 41.63+7.25 0.119
school
University 46.96+13.17
Postgraduate 46.75+10.47
Smoking Yes 48.27+13.90 *0.020
No 43.80+10.26
Drinking Yes 47.75£13.22 0.208
No 45.41+12.21
Drug Yes 51.92+11.93 0.120
No 46.09+12.66
Chronic disease Yes 52.95+12.69 *0.012
No 45.76+12.51
Clinic/unit Internal units 47.86%+13.51 0.221
Surgical units 47.52+12.80
Other 45.16+12.18
Level of physical Low 39.36+7.55 *0.039
activity Middle 46.22+12.65
High 49.11+13.23
Current work pressure Low 40.48+8.24 *%0.000
Middle 43.67+9.80
High 52.55+14.81
Sleeping <5 46.00+10.97 0.607
>5 46.44+12.99

#p < 0.05, **p < 0.001.
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In addition, it can be stated that the mean SHSQ scores are higher
among individuals who are female, aged 41-50, have a history of
smoking, have a chronic disease, and have high levels of daily physical
activity and current job pressure.

4 Discussion

SHS is not a condition of probability. However, it is a condition
that usually appears before clinical symptoms such as pain, fatigue,
and insomnia and before the disease is diagnosed. This condition is
reversible and plays a very important role in predicting and managing
chronicity (32).

SHS helps prevent the occurrence of the condition, supports early
detection and intervention, and reduces unnecessary hospital visits
and expenses (33).

The current study aimed to provide a Turkish version of the
T-SHSQ-25 suitable for suboptimal health research in the Turkish-
speaking population.

In accordance with the WHO’s international guidelines for trans-
lating health materials across different languages and cultures, a
translation and back-translation process was carried out. After trans-
lation, the content validity analysis was conducted based on the
established six stages, including forming the expert group, preparing
the candidate questionnaire forms, getting expert opinions, obtaining
the content validity rates for the items, reaching the content validity
index of the questionnaire, and creating the final form according to
the content validity rates (28).

The CVI obtained in the current study, which was used to esti-
mate the quality of content validity, indicated that the language of the
T-SHSQ-25 was understandable and the contents were appropriate.

The results of the current pilot survey demonstrated that the
T-SHSQ-25 is a reliable, robust, and valid tool to assess the SHS in
Turkish nurses.

The test-retest analysis demonstrated adequate reliability
(ICC =0.80, 95% CI: 0.64-0.89) and internal reliability (Cronbach’s
a = 0.95) that corresponded to values observed with the English ver-
sion of SHSQ-25 (ICC = 0.93; 95% CI: 0.91-0.95; Cronbach’s & = 0.93)
(20), and the Korean version of SHSQ-25 (ICC = 0.95; 95% CI: 0.88-
0.99; Cronbach’s a = 0.95) (34).

To test the test-retest reliability of the questionnaire, the Turkish
forms were investigated in 35 nurses with 2-week intervals, and the cor-
relation coefficient between the two measurements was 0.76 (p < 0.001).

A statistically positive and high-level correlation was found
between the first and second total questionnaire scores in the test—
retest analysis. Based on these findings, it could be concluded that the
test-retest reliability coefficient of the T-SHSQ-25 was sufficient.

To examine the construct validity, we performed CFA on the five
domains of the T-SHSQ-25. The factor loadings of the items ranged
from 0.40 to 0.935. According to the goodness-of-fit criteria of CFA,
the results revealed a good fit of the data based on the GFI (0.971),
AGFI (0.965), NFI (0.966), RFI (0.961), PNFI (0.853), and RMR
(0.048), and all the criteria indexes reached the respective standards.

Although the overall model fit indices indicated a good fit to the
data, the immune system construct showed relatively lower factor
loadings compared to other dimensions. Overall, these findings sug-
gest that while most constructs demonstrate satisfactory psychometric
properties, the immune system construct fails to meet validity criteria.
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This may indicate that the items related to this construct were inter-
preted differently in the target cultural context, and that cultural dif-
ferences may have negatively affected its psychometric performance
in the adaptation process. Because the concept of SHS was derived
from traditional Chinese medicine and Turkey is a Middle Eastern
country, cultural differences between countries and regions should be
considered to ensure that the questionnaire is adapted to the local
culture and maintains linguistic equivalence to the original version
during the process of translation (20, 31).

Our findings demonstrated that the T-SHSQ-25 encompassed 5
domains and 25 items, which are consistent with the English version
of the SHSQ-25.

The results showed that there was no difference in the factor pat-
tern between the Turkish and English versions of SHSQ-25, and the
successfully cross-culturally translated T-SHSQ-25 can be utilized as
a valid and reliable instrument to assess SHS and describe the health
properties in Turkish society (20).

Although we achieved the idiomatic and validated T-SHSQ-25,
there are limitations in our study that need to be addressed. This study
was conducted in a single center, and participants were limited to the
nurse population. Therefore, future studies should be conducted in a
larger sample and validated in a multicenter replication.

Nursing is considered one of the most stressful and challenging
professions. Occupational stress is a common complaint among
nurses (35). Common workplace stressors faced by nurses include
long working hours, work schedules, patient complaints, and low sala-
ries (1). In addition to physical side effects such as pain, fatigue, and
weakened immune systems, this demanding job can seriously affect
mental health and quality of life (34). SHS generally manifests as
impairment in physiological, emotional, and social functioning (20,
34). The decision to identify SHS is made if the individual has experi-
enced symptoms without an underlying disease state for the previous
3 months (36). In this study, significant differences were found in the
total SHSQ-25 scores according to gender, age, smoking status, pres-
ence of chronic disease, daily physical activity level, and current work
pressure characteristics. In one study, the prevalence of SHS among
nurses in hospitals during the 2019 coronavirus disease (COVID-19)
pandemic was reported as 35.1% (37). In another study, it was
observed that more than half of the nurses (54.5%) experienced
SHS. This situation shows that nurses are under serious pressure due
to complex working conditions in the hospital and poses a threat to
the physical and mental health of nurses (35). Accordingly, SHS can
affect the physical and mental health of nurses, patient safety, and the
quality of hospital and healthcare services. Therefore, it is important
to assess the SHS situation of nurses and take necessary measures.

5 Conclusion

In conclusion, the Turkish version of the SHSQ-25 had a sufficient
level of agreement with the original questionnaire with five domains.
The Turkish version of the T-SHSQ-25 questionnaire was found to be
equivalent to the English version in terms of language, culture, and
concepts. Adding to the English, Chinese, Russian, and Korean versions
of SHSQ-25, the current study generated an applicable T-HSHQ-25.
The questionnaire is easy to understand, accept, and apply to evaluate
the health conditions of the Turkish-speaking population. Further, we
recommend the T-SHSQ-25 as a screening tool for early detection of
chronic diseases and for helping to reduce the burden of diseases.

Frontiers in Public Health

10.3389/fpubh.2026.1762572

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The study was approved by the Ethical Committee of Mugla Sitki
Kocman University (protocol number 210105, decision no: 115) and was
conducted in accordance with Good Clinical Practice within the tenets of
the Declaration of Helsinki. The studies were conducted in accordance
with the local legislation and institutional requirements. The participants
provided their written informed consent to participate in this study.

Author contributions

FB: Conceptualization, Data curation, Formal analysis,
Validation,

Writing - original draft, Writing - review & editing. NU: Resources,

Investigation, Methodology, Resources, Software,
Software, Writing - original draft. ND: Conceptualization, Formal
analysis, Methodology, Resources, Software, Validation, Writing —
review & editing. GY: Resources, Validation, Writing - original draft,

Writing - review & editing.

Funding

The author(s) declared that financial support was not received for
this work and/or its publication.

Acknowledgments

We thank the nursing students who participated in this study.

Conflict of interest

The author(s) declared that this work was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declared that Generative AI was not used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure accuracy,
including review by the authors wherever possible. If you identify any
issues, please contact us.

frontiersin.org


https://doi.org/10.3389/fpubh.2026.1762572
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Birgili et al.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

References

1. Zhu ], Ying W, Zhang L, Peng G, Chen W, Anto EO, et al. Psychological symptoms in
Chinese nurses may be associated with predisposition to chronic disease: a cross-sectional
study of suboptimal health status. EPMA J. (2020) 11:551-63. doi: 10.1007/
513167-020-00225-y

2. Seligman J, Felder SS, Robinson ME. Substance Abuse and Mental Health Services
Administration (SAMHSA) behavioral health disaster response app. Disaster Med Public
Health Prep. (2015) 9:516-8. doi: 10.1017/dmp.2015.84

3. Guo Z, Wen J, Zheng D, Yulu Z, Hou H, Wang W, et al. Proposing an avenue for sub-
optimal health research through the lens of tourism. ] Glob Health. (2022) 12:1-4. doi:
10.7189/jogh.12.03058/

4. World Health Organization. (2007) People-Centred Health Care: A Policy Framework.
Geneva: WHO. Available online at: https://iris.wpro.who.int/handle/10665.1/5420
(Accessed April 4, 2022).

5. Wang W, Yan Y, Guo Z, Hou H, Garcia M, Tan X, et al. All around suboptimal health-a
joint position paper of the suboptimal health study consortium and European Association
for Predictive Preventive and Personalised Medicine. EPMA J. (2021) 12:403-33. doi:
10.1007/s13167-021-00253-2

6. Adua E, Roberts P, Wang W. Incorporation of suboptimal health status as a potential
risk assessment for type II diabetes mellitus: a case-control study in a Ghanaian popula-
tion. EPMA J. (2017) 8:345-55. doi: 10.1007/s13167-017-0119-1

7. Adua E, Memarian E, Russell A, Trbojevi¢-Akmacic¢ I, Gudelj I, Juri¢ J, et al. Utilization
of N-glycosylation profiles as risk stratification biomarkers for suboptimal health status
and metabolic syndrome in a Ghanaian population. Biomark Med. (2019) 13:1273-87.
doi: 10.2217/bmm-2019-0005

8. Kolokoltsev M, Ambartsumyan R, Gryaznykh A, Kraynik V, Makeeva V, Tonoyan K,
et al. Physical activity amount influence over suboptimal health status. J Phys Educ Sport.
(2021) 21:381-7. doi: 10.7752/jpes.2021.01037

9. Metse AP, Clinton-McHarg T, Skinner E, Yogaraj Y, Colyvas K, Bowman J. Associations
between suboptimal sleep and smoking, poor nutrition, harmful alcohol consumption
and inadequate physical activity (‘snap risks’): a comparison of people with and without
a mental health condition in an Australian community survey. Int ] Environ Res Public
Health. (2021) 18:5946. doi: 10.3390/ijerph18115946

10. Anto EO, Roberts P, Coall D, Turpin CA, Adua E, Wang Y, et al. Integration of sub-
optimal health status evaluation as a criterion for prediction of preeclampsia is strongly
recommended for healthcare management in pregnancy: a prospective cohort study in a
Ghanaian population. EPMA J. (2019) 10:211-26. doi: 10.1007/s13167-019-00183-0

11. Hou H, Feng X, Li Y, Meng Z, Guo D, Wang F, et al. Suboptimal health status and
psychological symptoms among Chinese college students: a perspective of predictive,
preventive and personalised health. EPMA ]. (2018) 9:367-77. doi: 10.1007/
513167-018-0148-4

12. Sun Q, Xu X, Zhang J, Sun M, Tian Q, Li Q, et al. Association of suboptimal health
status with intestinal microbiota in Chinese youths. J Cell Mol Med. (2020) 24:1837-47.
doi: 10.1111/jemm. 14880

13. Wang W, Russell A, Yan Y. Traditional Chinese medicine and new concepts of predic-
tive, preventive and personalized medicine in diagnosis and treatment of suboptimal
health. EPMA J. (2014) 5:1-9. doi: 10.1186/1878-5085-5-4

14. Fontbonne A, Currie A, Tounian P, Picot MC, Foulatier O, Nedelcu M, et al.
Prevalence of overweight and obesity in France: the 2020 Obepi-Roche study by the
“Ligue Contre I'Obésité”. J Clin Med. (2023) 12:925. doi: 10.3390/jcm12030925

15. Zhou B, Perel P, Mensah GA, Ezzati M. Global epidemiology, health burden and
effective interventions for elevated blood pressure and hypertension. Nat Rev Cardiol.
(2021) 18:785-802. doi: 10.1038/541569-021-00559-8

16. Crawford JO, Berkovic D, Erwin J, Copsey SM, Davis A, Giagloglou E, et al.
Musculoskeletal health in the workplace. Best Pract Res Clin Rheumatol. (2020) 34:101558.
doi: 10.1016/j.berh.2020.101558

17. Rojas-Rueda D, Morales-Zamora E, Alsufyani WA, Herbst CH, AlBalawi SM,
Alsukait R, et al. Environmental risk factors and health: an umbrella review of meta-
analyses. Int ] Environ Res Public Health. (2021) 18:704. doi: 10.3390/ijerph18020704

Frontiers in Public Health

09

10.3389/fpubh.2026.1762572

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

18. Umerenkova AG, de la Fuente J, Flores JG. Relationship between academic procras-
tination, well-being, and grades: the mediational role of self-regulation and bad habits. J
Positive Psychol Wellbeing (2022) 6:1247-1262. Available online at: https://journalppw.
com (Accessed January 5, 2023).

19. Rokach A. Health, illness, and the psychological factors affecting them. J Psychol.
(2019) 153:1-5. doi: 10.1080/00223980.2018.1548202

20. Yan YX, Liu YQ, Li M, Hu PE Guo AM, Yang XH, et al. Development and evaluation
of a questionnaire for measuring suboptimal health status in urban Chinese. ] Epidemiol.
(2009) 19:1-9. doi: 10.2188/jea.JE20080086

21. Kupaev V, Borisov O, Marutina E, Yan YX, Wang W. Integration of suboptimal health
status and endothelial dysfunction as a new aspect for risk evaluation of cardiovascular
disease. EPMA J. (2016) 7:19-7. doi: 10.1186/s13167-016-0068-0

22. Gokluk O, Sekercioglu G, Bityiikoztiirk $. Multivariate Statistics for Social Sciences:
SPSS and LISREL Practices. Turkey: Pegem Academy (2010).

23. Heale R, Twycross A. Validity and reliability in quantitative studies. Evid Based Nurs.
(2015) 18:66-7. doi: 10.1136/eb-2015-102129

24. Yildiz NT, Canli M, Kocaman H, Yetis A, Yildirim H, Valamur i. Validity and reli-
ability of the Turkish version of the Ottawa sitting scale in patients with multiple sclerosis.
Acta Neurol Belg. (2025) 125:501-8. doi: 10.1007/s13760-025-02736-9

25. Kareem J, Patrick HA. Educational leadership styles scale (ELSS): construction, vali-
dation and reliability analysis. IUP J Organ Behav. (2019) 18:50-67. doi: 10.1186/
s13167-016-0068-0

26. World Health Organization. Process of Translation and Adaptation of Instruments.
(2014). Available online at: http://www.who.int/substance_abuse/research_tools/transla-
tion/en/ (Accessed February 2, 2022).

27. DeVellis RE, Thorpe CT. Scale Development: Theory and Applications. London: Sage
Publications (2016).

28. Polit DE, Beck CT. The content validity index: are you sure you know what’s being
reported? Critique and recommendations. Res Nurs Health. (2006) 29:489-97. doi:
10.1002/nur.20147

29. Costello AB, Osborne J. Best practices in exploratory factor analysis: four recom-
mendations for getting the most from your analysis. Pract Assess Res Eval. (2005) 10:7.
doi: 10.7275/jyj1-4868

30. Yesilyurt S, Capraz C. A road map for the content validity used in scale development
studies. Erzincan Univ Fac Educ J. (2018) 20:251-64. doi: 10.17556/erziefd.297741

31. Sencan H. Reliability and Validity in Social and Behavioral Assessments. Ankara:
Segkin Printing House (2005). p. 253-812.

32. Wang Y, Ge S, Yan Y, Wang A, Zhao Z, Yu X, et al. China suboptimal health cohort
study: rationale, design and baseline characteristics. ] Transl Med. (2016) 14:1-12. doi:
10.1186/512967-016-1046-y

33. Guo Z, Meng R, Zheng Y, Li X, Zhou Z, Yu L, et al. Translation and cross-cultural
validation of a precision health tool, the suboptimal health status Questionnaire-25, in
Korean. J Glob Health. (2022) 12:04077:1-8. doi: 10.7189/jogh.12.04077

34. Mahara G, Tan X, Wang W. "Risk factors, health status, and risk groups in suboptimal
health condition". In: Golubnitschaja, O, Friedrich, ER editors. All around Suboptimal
Health: Advanced Approaches by Predictive, Preventive and Personalised Medicine for
Healthy Populations. Cham: Springer Nature Switzerland (2024). p. 61-72.

35. Yu L, Liu W, Wang J, Jin Z, Meng R, Wu Z, et al. Evaluating the association between
effort-reward imbalance and suboptimal health status among hospital nurses: a cross-
sectional study. Int | Occup Med Environ Health. (2024) 37:165-75. doi: 10.13075/
ijomeh.1896.02223

36. Alzain MA, Asweto CO, Hassan SUN, Saeed ME, Kassar A, Alsaif B. Psychometric
properties of suboptimal health status instruments: a systematic review. J Pers Med. (2023)
13:299. doi: 10.3390/jpm13020299

37. Liu H, Fan ], Tao X, Zhan Y, Huang L, Wang G. Suboptimal health status of nurses in
Wuhan, China during the COVID-19 outbreak. Rev Assoc Med Bras. (2021) 67:1010-4.
doi: 10.1590/1806-9282.20210449

frontiersin.org


https://doi.org/10.3389/fpubh.2026.1762572
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1007/s13167-020-00225-y
https://doi.org/10.1007/s13167-020-00225-y
https://doi.org/10.1017/dmp.2015.84
https://doi.org/10.7189/jogh.12.03058/
https://iris.wpro.who.int/handle/10665.1/5420
https://doi.org/10.1007/s13167-021-00253-2
https://doi.org/10.1007/s13167-017-0119-1
https://doi.org/10.2217/bmm-2019-0005
https://doi.org/10.7752/jpes.2021.01037
https://doi.org/10.3390/ijerph18115946
https://doi.org/10.1007/s13167-019-00183-0
https://doi.org/10.1007/s13167-018-0148-4
https://doi.org/10.1007/s13167-018-0148-4
https://doi.org/10.1111/jcmm.14880
https://doi.org/10.1186/1878-5085-5-4
https://doi.org/10.3390/jcm12030925
https://doi.org/10.1038/s41569-021-00559-8
https://doi.org/10.1016/j.berh.2020.101558
https://doi.org/10.3390/ijerph18020704
https://journalppw.com
https://journalppw.com
https://doi.org/10.1080/00223980.2018.1548202
https://doi.org/10.2188/jea.JE20080086
https://doi.org/10.1186/s13167-016-0068-0
https://doi.org/10.1136/eb-2015-102129
https://doi.org/10.1007/s13760-025-02736-9
https://doi.org/10.1186/s13167-016-0068-0
https://doi.org/10.1186/s13167-016-0068-0
http://www.who.int/substance_abuse/research_tools/translation/en/
http://www.who.int/substance_abuse/research_tools/translation/en/
https://doi.org/10.1002/nur.20147
https://doi.org/10.7275/jyj1-4868
https://doi.org/10.17556/erziefd.297741
https://doi.org/10.1186/s12967-016-1046-y
https://doi.org/10.7189/jogh.12.04077
https://doi.org/10.13075/ijomeh.1896.02223
https://doi.org/10.13075/ijomeh.1896.02223
https://doi.org/10.3390/jpm13020299
https://doi.org/10.1590/1806-9282.20210449

	The suboptimal health status questionnaire: Turkish validity and reliability study
	1 Introduction
	2 Methods
	2.1 Sample and procedures
	2.2 Measurements
	2.3 Statistical analysis
	2.4 Validity study
	2.5 Language validity of the T-SHSQ-25
	2.6 Content validity of the T-SHSQ-25
	2.7 Construct validity of the T-SHSQ-25
	2.8 Reliability study
	2.9 Ethical approval

	3 Results
	3.1 General characteristics of participants
	3.2 Construct validity findings of T-SHSQ-25
	3.3 Reliability of the T-SHSQ-25
	3.4 Comparison of total SHS scale scores by general characteristics

	4 Discussion
	5 Conclusion

	Acknowledgments
	References

