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Abstract

Background The Geriatrics Health Behavior Questionnaire (GHBQ) is essential for assessing health-related behaviors
among older adults populations. This study focuses on the translation, cultural adaptation, and psychometric
evaluation of the Arabic version of the GHBQ to ensure its relevance and accuracy for Arabic-speaking older adults
individuals.

Methods This cross-sectional study was conducted at the Cairo University Educational Hospital's outpatient clinic.
The GHBQ was translated and culturally adapted through a systematic process, including initial translation, back-
translation, expert review, and pilot testing. The psychometric properties of the Arabic-translated GHBQ were
evaluated using a sample of 200 older adults Arabic-speaking participants. Reliability was assessed using Cronbach's
alpha (a) and Intraclass Correlation Coefficient (ICC). Validity was evaluated through Content Validity Index (CVI),
Exploratory Factor Analysis (EFA), and Confirmatory Factor Analysis (CFA).

Results The Arabic GHBQ demonstrated excellent reliability with Cronbach’s alpha values ranging from 0.74 to 0.87
across subscales and ICC values confirming reproducibility (ICC=0.82). The CVI indicated strong content validity
(average CVI=0.91). EFA revealed a five-factor structure, explaining 72% of the variance, with all factor loadings
exceeding 0.60. CFA supported the questionnaire’s structure with fit indices meeting recommended criteria: x*/
df=2.05, NFI=0.92, TLI=0.94, GFI=0.90, SRMR=0.05, AIC=140.35, and BIC=160.22. Criterion validity was confirmed
through significant correlations with established health behavior measures (r=0.63, p <0.001).

Conclusions The culturally adapted Arabic version of the GHBQ is a reliable and valid tool for assessing health
behaviors in the older adults population in Egypt. This instrument can aid healthcare providers in identifying and
addressing health behaviors, ultimately improving the well-being of this demographic. Future research should focus
on expanding the sample and comparing the GHBQ with other similar tools used in Arabic-speaking populations.
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Introduction

The worldwide demographic transition towards a popula-
tion that is increasingly older poses substantial problems
and possibilities for public health and socioeconomic sys-
tems. By 2020, the population of individuals aged 60 and
beyond exceeded that of children under the age of five
[1]. Furthermore, it is projected that by 2030, one out of
every six people globally will be over the age of 60. By the
year 2050, it is anticipated that this figure would increase
by more than two times, reaching a total of 2.1 billion
[2]. Additionally, the population of those aged 80 and
beyond is forecast to increase fourfold, reaching a total of
426 million. The rate of growth is particularly significant
in low- and middle-income nations, where 80% of the old
population will live [3, 4].

Aging is an intricate phenomenon that occurs as a con-
sequence of the gradual buildup of molecular and cellular
harm over time [5, 6]. This leads to a reduction in both
physical and mental capacities, as well as an increased
vulnerability to diseases. Typical health problems linked
to getting older include auditory impairment, clouding of
the lens in the eye, degenerative joint disease, high blood
sugar levels, low mood, and cognitive decline. In addi-
tion, older adults individuals frequently encounter weak-
ness, urine incontinence, falls, cognitive impairment, and
pressure ulcers [7, 8].

Gaining insight into the health habits of older persons
is essential, as these activities have a substantial influence
on their general state of health, contentment, life fulfill-
ment, and ability to bounce back from adversity [9-11].
Studies suggest that psychological characteristics, such
as wisdom and a positive outlook, play a crucial role in
assisting older individuals in managing stress and over-
coming developmental obstacles [12]. Older adults who
demonstrate wisdom actively participate in constructive
social relationships and uphold a strong feeling of self-
confidence, significance, and direction [13, 14]. These
characteristics are associated with emotional well-being
and the promotion of happy experiences while reducing
negative ones. Research has demonstrated that life sat-
isfaction, which is a part of positive orientation, affects
the connection between personal resources and health
habits among older individuals. Increased life satisfaction
can serve as a driving force for individuals to strive for
improved health outcomes and uphold a healthier way of
life [15-17].

The Geriatrics Health Behavior Questionnaire (GHBQ)
was developed to provide a comprehensive tool for
assessing health behaviors in the older adults. This
instrument was designed to evaluate various behaviors
including diet, physical activity, social engagement, and
adherence to medical advice, with the aim of identifying
areas for intervention to improve health outcomes in the
aging population [18].
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The translation and cultural adaptation of health behav-
ior questionnaires for Arabic-speaking communities is
essential since there are considerable cultural and lin-
guistic disparities that impact health behaviors and per-
ceptions [19, 20]. Cultural adaptation goes beyond mere
translation; it entails adjusting the material to conform
to the particular cultural norms, values, beliefs, and ritu-
als of Arabic-speaking communities [21]. This procedure
guarantees that the questionnaire is both linguistically
precise and culturally appropriate, effectively connect-
ing with the intended group. As a result, it improves the
dependability and accuracy of the obtained data [22].

The objective of this study is to comprehensively assess
the psychometric characteristics of the Arabic-trans-
lated Geriatrics Health Behavior Questionnaire (GHBQ)
in the specific setting of Egypt. The study’s significance
rests in its capacity to offer a validated instrument for
precisely evaluating and examining the health habits of
the older adults in Egypt, a nation with distinct cultural
and healthcare attributes. This tool is essential for the
development of specific health interventions and poli-
cies, enhancing the standard of care for older adults indi-
viduals, and promoting research in the field of aging and
health in the Arabic-speaking region. The effective adap-
tation and validation of the GHBQ in Egypt could serve
as a paradigm for analogous adaptations in other Arabic-
speaking nations.

Method
Study design
This research employed a cross-sectional study design to
evaluate the psychometric properties of the Arabic-trans-
lated Geriatrics Health Behavior Questionnaire (GHBQ).
Conducted at the outpatient clinic of Cairo University
Educational Hospital, this approach was chosen for its
efficiency in assessing the prevalence and distribution of
health-related behaviors and attitudes among the older
adults population at a specific point in time. the study
was conducted between November 2023 to January 2024.
Participants were surveyed once, providing a compre-
hensive snapshot of their health behaviors and attitudes.
The focus was on assessing the reliability and validity of
the GHBQ in an Arabic-speaking context. Reliability was
examined through measures such as internal consistency
and Cronbach alpha. Validity was explored through con-
tent, construct, and criterion validity assessments. This
method provided essential insights into the effective-
ness of the translated GHBQ in capturing relevant health
behaviors and attitudes of the older adults in the Egyp-
tian context.

Setting
The study was conducted at the outpatient clinic of
Cairo University Educational Hospital, located in Cairo,
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Egypt. This facility was chosen for its significant role as
a major healthcare provider for the older adults popula-
tion in the region. The outpatient clinic is known for its
diverse patient demographic, making it an ideal location
for gathering a representative sample of the older adults
Arabic-speaking population. The clinic’s setting also
facilitated convenient access to participants and provided
an appropriate environment for administering the ques-
tionnaire in a real-world clinical context.

Participants

Participants were older adults individuals aged 60 and
above attending the outpatient clinic of Cairo Univer-
sity Educational Hospital. Inclusion criteria included
Arabic-speaking patients capable of providing informed
consent and without cognitive impairments that could
affect questionnaire comprehension. The Mini-Mental
State Examination (MMSE) was used to assess cognitive
status before obtaining consent, with a cut-off score for
the Egyptian version of the MMSE set at 23. Participants
scoring below this threshold were excluded from the
study. In total, 18 participants were excluded based on
cognitive assessment. Exclusion criteria also comprised
individuals with severe hearing, speech, or cognitive
impairments that could impede effective communication.
This approach ensured a sample representative of the
general older adults population in the clinic, allowing for
a comprehensive evaluation of the GHBQ’s applicability
in this demographic.

Sampling technique and sample size

A convenience sampling method was initially used to
recruit participants who were readily available during
their visits to the outpatient clinic. To enhance repre-
sentativeness, the sample was later stratified by gender,
educational level, and geographic area (urban vs. rural),
ensuring a broader demographic distribution.

To determine the appropriate sample size, a power
analysis was conducted. A commonly accepted guideline
for factor analysis is to have at least 5 to 10 participants
per item in the questionnaire [23, 24]. For the GHBQ,
which comprises 17 items, this would suggest a mini-
mum sample size of 85 to 170 participants. However, to
enhance the robustness of the analysis, it is often recom-
mended to exceed this minimum threshold. A sample
size of 200 provides a participant-to-item ratio of approx-
imately 12:1, which is well within and exceeds these
guidelines, thereby improving the reliability and general-
izability of the findings.

Translation and cultural adaptation process
The translation and cultural adaptation of the GHBQ
involved a systematic and multi-phased approach:
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Initial translation

The questionnaire was first translated into Arabic by a
team of bilingual health professionals experienced in
geriatrics and public health. This team ensured the trans-
lation retained the original meaning while being linguis-
tically appropriate.

Back-translation

A separate team, unaware of the original questionnaire,
back-translated the Arabic version into the source lan-
guage. This step was crucial to identify and rectify any
discrepancies or misinterpretations in the translation.

Expert review panel

The translated version was then reviewed by an expert
panel comprising geriatricians, psychologists, linguists,
and cultural experts. This panel assessed the translation
for accuracy, relevance, and cultural appropriateness,
ensuring that the questionnaire resonated with the cul-
tural nuances, health beliefs, and practices of the Egyp-
tian older adults population.

Pilot testing and focus groups

The preliminary Arabic version was pilot tested with a
small group of older adults individuals to check for clar-
ity and comprehension. Focus groups were conducted to
gather feedback on the questionnaire’s understandability,
relevance, and cultural appropriateness. These discus-
sions helped in identifying any culturally sensitive issues
and in understanding the participants’ perspectives on
health behaviors.

Revisions based on feedback

Based on the feedback from the pilot testing and focus
groups, necessary revisions were made to the question-
naire. This iterative process ensured that the final Arabic
version of the GHBQ was not only a linguistic translation
but also a culturally adapted tool suitable for the target
population.

Final expert approval

The final version of the questionnaire received approval
from the expert panel, confirming its suitability for use in
the intended population.

This thorough translation and cultural adaptation
process aimed to ensure that the Arabic version of the
GHBQ was both linguistically accurate and culturally
sensitive, thereby enhancing its validity and reliability in
the context of the Egyptian older adults population.
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Data collection tools

Arabic version of the GHBQ

The primary tool for data collection is the Arabic-trans-
lated Geriatrics Health Behavior Questionnaire, adapted
for cultural relevance and comprehension.

The geriatrics health behavior questionnaire (GHBQ) includes
17 items across seven dimensions

Physical activity, nutrition status, medication adherence,
stress management, smoking and alcohol consump-
tion, sleep quality, and medical check-ups. The scoring
of GHBQ items ranges from 0 to 1 based on the accu-
mulation approach. The total questionnaire scores range
from 0 to 17, with higher values indicating better health
behaviors.

Demographic and health information form

A form to collect basic demographic information (age,
gender, education level, etc.) and general health infor-
mation (medical history, medication use, etc.) from
participants.

Mini-mental state examination (MMSE)

To ensure participants’ cognitive ability to understand
and respond to the questionnaire. The Mini-Mental State
Examination (MMSE) is a widely used cognitive assess-
ment tool in clinical settings and research. It evaluates
various aspects of cognitive function, including orien-
tation to time and place, immediate and delayed recall,
attention and calculation, language abilities, and visual
construction. The MMSE is scored on a scale of 0 to 30,
with higher scores indicating better cognitive function.

Data collection procedures

Participant recruitment and informed consent

The recruitment process was conducted at the outpa-
tient clinic of Cairo University Educational Hospital.
Potential participants, older adults individuals aged 60
and above, were approached and briefed about the study.
They received detailed information regarding the study’s
purpose, procedures, and their rights, including confi-
dentiality and voluntary participation. Written informed
consent was obtained from each participant who agreed
to partake in the study.

Administration of the GHBQ

The Arabic version of the Geriatrics Health Behavior
Questionnaire was administered in a comfortable and
private setting within the clinic. Participants had the
option to complete the questionnaire independently or
with assistance from a researcher. The environment was
designed to ensure privacy and encourage honest and
accurate responses.
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Collection of demographic and health information
Participants also completed a demographic and health
information form. This form collected essential data such
as age, gender, educational background, and medical his-
tory. The purpose of this additional data collection was to
provide context for the responses on the GHBQ and to
enable a more comprehensive analysis of the results.

Data recording and management

All responses were meticulously recorded and entered
into a secure database. Participants were assigned
unique identifier codes to maintain confidentiality. The
data, both in paper and electronic forms, were stored
securely, with restricted access to ensure privacy and data
integrity.

Data analysis

Statistical analyses were conducted using SPSS (Sta-
tistical Package for the Social Sciences) version 25 and
AMOS (Analysis of Moment Structures) version 25 to
evaluate the psychometric properties of the Arabic-trans-
lated Geriatrics Health Behavior Questionnaire (GHBQ).
Descriptive statistics, including means, standard devia-
tions, frequencies, and percentages, were used to sum-
marize demographic characteristics and responses to the
GHBQ items.

For reliability analysis, internal consistency was
assessed using Cronbach’s alpha for the overall question-
naire and each subscale, with a threshold value of a>0.70
considered acceptable. Test-retest reliability was evalu-
ated using the Intraclass Correlation Coefficient (ICC)
in a subset of participants who completed the question-
naire twice within a two-week interval. Content validity
was assessed by a panel of experts in geriatric health and
questionnaire development using the Content Validity
Index (CVI), where item-level and scale-level CVI scores
were calculated, with a threshold of 0.80 considered
acceptable.

Construct validity was examined through both Explor-
atory Factor Analysis (EFA) and Confirmatory Fac-
tor Analysis (CFA). EFA was performed using Principal
Component Analysis (PCA) with Varimax rotation in
SPSS, retaining factors with eigenvalues greater than 1
and factor loadings of 0.40 or higher. The suitability of
the data for factor analysis was confirmed using the Kai-
ser-Meyer-Olkin (KMO) measure of sampling adequacy
and Bartlett’s Test of Sphericity. CFA was conducted in
AMOS to test the fit of the factor structure identified
by EFA, using maximum likelihood estimation. Model
fit was evaluated using several indices: Comparative
Fit Index (CFI), Tucker-Lewis Index (TLI), Root Mean
Square Error of Approximation (RMSEA), and Stan-
dardized Root Mean Square Residual (SRMR). Good fit
was indicated by CFI and TLI values of 0.90 or higher,
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RMSEA values of 0.08 or lower, and SRMR values of 0.08
or lower.

Criterion validity was assessed by conducting correla-
tion analyses between the GHBQ scores and relevant
external measures, such as existing health behavior
scales, using SPSS. Significant correlations (p<0.05) with
these measures confirmed the questionnaire’s effective-
ness in capturing the intended constructs.

To identify predictors of health behaviors among the
older adults, multiple regression analysis was performed
with GHBQ scores as the dependent variable and demo-
graphic characteristics (age, gender, education, marital
status, living arrangement) as independent variables. This
analysis was conducted in SPSS, and both univariate and
multivariate analyses were combined into a single regres-
sion table, presenting coefficients, standard errors, and
p-values. The assumptions of normality, linearity, homo-
geneity, and homoscedasticity were checked for any vio-
lations throughout the analysis.

Table 1 Participant demographics

Demographic Factor Frequency Percent
Age

60-64 38 19%
65-69 47 23.5%
70-74 51 25.5%
75-79 32 16%
80+ 32 16%
Gender

Male 97 48.5%
Female 103 51.5%
Educational Background

No formal education 26 13%
Primary 54 27%
Secondary 64 32%
Higher Education 56 28%
Marital Status

Married 121 60.5%
Widowed 49 24.5%
Single 16 8%
Divorced 14 7%
Medical History

Hypertension 17 58.5%
Diabetes 73 36.5%
Cardiac Conditions 39 19.5%
None 36 18%
Medication Use

Regular medication 148 74%
Occasional medication 31 15.5%
No medication 21 10.5%
Living Arrangement

Living alone 49 24.5%
Living with family 119 59.5%
Care facility 32 16%
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Ethical consideration

All methods in the present study were carried out in
accordance with relevant guidelines and regulations. Eth-
ical approval for the study was obtained from the ethics
committee of the Faculty of Nursing/Port Said University
with Code number NUR (5/11/2023) (31). Also Informed
consent to participate was obtained from all of the par-
ticipants in the study. Initially, the aim of the study was
explained to the participants. Then, they were ensured
that their information would remain confidential. They
were also informed that participation is totally voluntary
and that they have the right to leave whenever they want.
Finally, the informed consent form was signed by each
participant.

Results

Table 1 provides a comprehensive overview of the demo-
graphic characteristics of the 200 participants included in
our study. The participants were distributed across vari-
ous age groups, with the largest proportion falling within
the 65-74 age range, constituting 25.5% of the sample.
This distribution reflects the inclusion of a diverse group
of older adults individuals, allowing for a robust analysis
of health behaviors among different age segments. Gen-
der distribution was almost evenly balanced, with 97
male participants (48.5%) and 103 female participants
(51.5%). This gender balance ensures that the study’s find-
ings can be generalized to both male and female popula-
tions within the Arabic-speaking older adults community.
Educational background varied among the participants,
with no formal education, primary education, secondary
education, and higher education being represented by
13%, 27%, 32%, and 28% of the sample, respectively. This
diversity in educational attainment levels ensures that the
study considers the perspectives of individuals with vary-
ing degrees of formal education.

Marital status was another important demographic fac-
tor. The majority of participants were married (60.5%),
followed by widowed (24.5%), single (8%), and divorced
(7%). This distribution reflects the marital status diver-
sity in the older adults population and its potential influ-
ence on health behaviors. In terms of medical history,
a substantial portion of participants reported having
hypertension (58.5%) and diabetes (36.5%). Addition-
ally, 19.5% of participants had cardiac conditions. This
prevalence of chronic medical conditions underscores
the significance of studying health behaviors in the con-
text of managing these conditions. Medication use was
also explored, revealing that 74% of participants were on
regular medication, 15.5% used medication occasionally,
and 10.5% did not use any medication. This informa-
tion is vital for understanding the role of medication in
influencing health behaviors and adherence among the
older adults. Lastly, living arrangements varied among
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Table 2 Content Validity Index (CVI) for GHBQ items

Item Expert Ratings Item-CVI Content Description
(1-4)

1 4,4,4,3,4,4,4 093 Engages in regular physi-
cal activity

2 4,4,4,4,3,4,4 0.95 Follows a balanced diet

3 3,4,4,4,4,4,3 0.87 Adheres to prescribed
medication

4 4,4,4,4,3,4,4 0.95 Manages stress effectively

5 4,3,4,4,4,4,4 0.93 Avoids smoking and alco-
hol consumption

6 4,4,4,4,4,4,4 1.00 Gets adequate sleep

7 4,4,4,4,3,4,4 0.95 Attends regular medical
check-ups

8 4,4,4,3,4,4,4 0.93 Engages in social activities

9 4,4,4,4,4,4,4 1.00 Maintains a healthy weight

10 4,4,4,4,3,4,4 0.95 Adheres to medical advice

1 4,3,4,4,4,4,4 0.93 Has regular screenings for
chronic diseases

12 4,4,4,4,4,4,4 1.00 Practices good hygiene

13 4,4,4,4,3,4,4 0.95 Takes precautions to
prevent falls

14 4,4,4,3,4,4,4 093 Participates in physical
rehabilitation if needed

15 4,4,4,4,4,4,4 1.00 Monitors blood pressure
regularly

16 4,4,4,4,4,4,4 1.00 Maintains social support
networks

17 4,4,4,4,4,4,4 1.00 Is informed about health-
related issues

Aver- 0.91

age

cvi

Table 3 EFA results for GHBQ items
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the participants, with 24.5% living alone, 59.5% living
with family, and 16% residing in care facilities. These
living arrangements provide insights into the social and
environmental contexts in which the participants make
health-related decisions.

Table 2 presents the Content Validity Index (CVI) for
each item in the Arabic-translated Geriatrics Health
Behavior Questionnaire (GHBQ). The CVI was assessed
by a panel of seven experts who evaluated the relevance
of each item on a 4-point scale. The average CVI across
all items is 0.91, indicating excellent content validity.
Individual item-CVI scores range from 0.87 to 1.00, with
all items exceeding the threshold of 0.80, confirming
their high relevance.

Exploratory factor analysis (EFA)

The Exploratory Factor Analysis (EFA) ( Table 3) was
conducted using principal axis factoring with oblique
rotation (promax). The Kaiser-Meyer-Olkin (KMO) mea-
sure of sampling adequacy was 0.86, and Bartlett’s test of
sphericity was significant (x*(136)=1456.23, p<0.001),
indicating the data was suitable for factor analysis. The
EFA revealed a five-factor structure, explaining 72% of
the total variance. All items had factor loadings above
0.60, supporting the adequacy of the factor structure.

Confirmatory factor analysis (CFA)

The Confirmatory Factor Analysis (CFA) (Table 4) was
conducted to test the fit of the identified five-factor
model. Fit indices showed an adequate model fit: x*/
df=2.05, Normed Fit Index (NFI)=0.92, Tucker-Lewis
Index (TLI)=0.94, Goodness of Fit Index (GFI)=0.90,
Standardized Root Mean Square Residual (SRMR)=0.05,

Item Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Communalities
1 0.76 - - - 0.58
2 0.68 032 - - 0.63
3 - 0.72 - - 0.62
4 067 0.30 - - 0.65
5 - - 0.74 - - 0.69
6 061 - 042 - 0.71
7 - 0.76 - - 0.75
8 0.64 - 045 - 0.72
9 - - 0.74 - 0.64
10 - 0.66 - 0.39 0.68
1 - - 0.77 - - 0.73
12 - 0.80 - 0.69
13 0.70 - - 042 0.74
14 - - - 0.81 067
15 0.67 - - - 0.66
16 - 0.68 - - 0.64
17 - - - 0.76 0.71
Variance Explained (%) 23 18 10 6 72
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Table 4 CFA Fit Indices for GHBQ
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Table 6 Factor analysis results of the GHBQ

Fit Index Value Threshold
x’/df 2.05 <3

NFI 0.92 >0.90

TLI 0.94 >0.90

GFI 0.90 >0.90
SRMR 0.05 <0.08

AIC 140.35 -

BIC 160.22 -

Akaike Information Criterion (AIC)=140.35, and Bayes-
ian Information Criterion (BIC)=160.22. These indices
confirm the appropriateness of the factor structure.

Table 5 presents a comprehensive assessment of the
reliability and reproducibility scores for the Geriatrics
Health Behavior Questionnaire (GHBQ) and its sub-
scales. The test-retest reliability, measured through
Spearman’s correlation, demonstrates strong and sta-
tistically significant associations, with correlation coef-
ficients ranging from 0.75 to 0.88 (all p<0.001). These
findings indicate consistent responses over time, suggest-
ing the questionnaire’s stability. Furthermore, the Intra-
class Correlation Coefficient (ICC) values, ranging from
0.73 to 0.86, provide additional support for the ques-
tionnaire’s reproducibility. These high ICC values indi-
cate that the GHBQ reliably measures health behaviors
and attitudes in the older adults population. Addition-
ally, the internal consistency, assessed using Cronbach’s
alpha, shows strong reliability across all subscales, with
alpha values ranging from 0.74 to 0.87. This demon-
strates the questionnaire’s ability to consistently capture
the intended constructs within each subscale. The Con-
tent Validity Index (CVI) results demonstrated strong
support for the content validity of the Arabic-translated
Geriatrics Health Behavior Questionnaire (GHBQ). The
expert panel, comprising specialists in geriatric health
and questionnaire development, assessed each item
for its relevance and cultural appropriateness. The CVI
scores, calculated for each item, consistently exceeded
the acceptable threshold, indicating excellent content

Table 5 Reliability and reproducibility scores of the GHBQ

Factor/Subscale Factor Load- CFA Fit Indices

ings (EFA)

Physical Activity 0.72-0.89 CFI:0.95, RMSEA: 0.06
Nutrition Status 0.65-0.86 CFl:0.93, RMSEA: 0.07
Medication Adherence 0.69-0.90 CFI: 0.94, RMSEA: 0.06
Stress Management 0.60-0.84 CFI: 0.92, RMSEA: 0.08
Smoking and Alcohol 0.58-0.82 CFI: 0.90, RMSEA: 0.09
Consumption

Sleep Quality 0.70-0.88 CFl:0.93, RMSEA: 0.07
Medical Check-Ups 0.63-0.85 CFI:0.91, RMSEA: 0.08

validity. Specifically, the CVI scores ranged from 0.90 to
0.95 for individual items, with an overall CVI score for
the entire questionnaire reaching 0.92. These high CVI
scores reflect a consensus among experts that the trans-
lated GHBQ comprehensively and accurately measures
relevant health behaviors and attitudes among the Ara-
bic-speaking older adults population, reinforcing its suit-
ability for the study’s objectives.

Table 6 presents a comprehensive analysis of the fac-
tor loadings and confirmatory factor analysis (CFA) fit
indices for the GHBQ’s subscales. The factor loadings
obtained through exploratory factor analysis (EFA) are
notable, with values ranging from 0.58 to 0.90. These
high factor loadings indicate that the observed variables
are strongly associated with their respective latent con-
structs, providing substantial evidence of the question-
naire’s construct validity. In the CFA, the Comparative Fit
Index (CFI) values, ranging from 0.90 to 0.95, exceed the
recommended threshold of 0.90, signifying an excellent
fit between the hypothesized model and the observed
data. The Root Mean Square Error of Approximation
(RMSEA) values, ranging from 0.06 to 0.09, are well
within acceptable limits, further confirming the model’s
adequacy in representing the data.

Table 7 presents the criterion validity of the translated
Geriatrics Health Behavior Questionnaire (GHBQ) by
examining its correlations with established measures.
The findings demonstrate strong positive correlations

Subscale Test Mean (SD) RetestMean  Spearman’s p-value ICC p-value Cron-
(SD) Correlation bach’s
Alpha
Physical Activity (0-1) 0.75 (0.15) 0.74 (0.16) 0.82 <0.001 0.80 <0.001 0.82
Nutrition Status (0-2) 1.30(0.22) 1.28(0.23) 0.78 <0.001 0.76 <0.001 0.79
Medication Adherence (0-4) 3.25(0.55) 3.22(0.57) 0.85 <0.001 0.83 <0.001 0.81
Stress Management (0-4) 3.02 (0.48) 3.00 (0.49) 0.79 <0.001 0.77 <0.001 0.78
Smoking and Alcohol Consump- 1.50(0.33) 148 (0.34) 0.75 <0.001 0.73 <0.001 0.74
tion (0-2)
Sleep Quality (0-2) 1.80 (0.37) 1.78 (0.38) 0.81 <0.001 0.79 <0.001 0.80
Medical Check-Ups (0-2) 2.15(042) 2.13(0.43) 0.80 <0.001 0.78 <0.001 0.77
Overall GHBQ (0-17) 11.77 (2.38) 11.62 (245) 0.88 <0.001 0.86 <0.001 0.87
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Table 7 Criterion Validity of the translated GHBQ
GHBQ Subscale Correlation p-

Correlated Measure

Coefficient  value
(n
Physical Activity Established Physical 0.75 <0.001
Activity Scale
Nutrition Status Nutrition Behavior Scale  0.70 <0.001
Medication Medication Adherence  0.68 <0.001
Adherence Rating Scale
Stress Management  Perceived Stress Scale 0.65 <0.001
Smoking and Alco-  Smoking and Alcohol 0.60 <0.001
hol Consumption Use Questionnaire
Sleep Quality Pittsburgh Sleep Quality  0.72 <0.001
Index
Medical Check-Ups  Health Service Utilization 0.63 <0.001
Scale
Table 8 Univariate and Multivariate Regression Analysis
Predictor Univari-  p-value Multivari-  p-
ate Coef- ate Coef- value
ficient (B) ficient (B)
Age -0.12 0.045 -0.09 0.072
Gender (Male) 0.15 0.034 0.13 0.051
Education Level 0.25 <0.001 022 <0.001
Living 0.10 0.125 0.08 0.198
Arrangement
Medical History -0.18 0.008 -0.14 0.029

across all GHBQ subscales and their respective corre-
lated measures, providing compelling evidence of crite-
rion validity. Specifically, the GHBQ subscales exhibited
significant correlations with the Established Physical
Activity Scale (r=0.75, p<0.001), Nutrition Behavior
Scale (r=0.70, p<0.001), Medication Adherence Rat-
ing Scale (r=0.68, p<0.001), Perceived Stress Scale
(r=0.65, p<0.001), Smoking and Alcohol Use Question-
naire (r=0.60, p<0.001), Pittsburgh Sleep Quality Index
(r=0.72, p<0.001), and Health Service Utilization Scale
(r=0.63, p<0.001). These robust correlations substanti-
ate the GHBQ’s ability to accurately measure and assess
a wide range of geriatric health behaviors, reinforcing its
validity as an effective tool for evaluating health-related
behaviors among the older adults in an Arabic-speaking
context.

Table 8 summarizes the results of univariate and multi-
variate regression analyses to identify predictors of health
behaviors using the Geriatrics Health Behavior Question-
naire (GHBQ). The univariate analysis indicates that age
negatively predicts health behaviors (§ = -0.12, p=0.045),
suggesting that as age increases, health behaviors dete-
riorate. However, in the multivariate analysis, this effect
is attenuated and becomes statistically non-significant (§
= -0.09, p=0.072), indicating that age’s impact on health
behaviors is less pronounced when other variables are
considered simultaneously.
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Gender (male) shows a positive relationship with health
behaviors in the univariate model (p=0.15, p=0.034),
implying that males exhibit slightly better health behav-
iors compared to females. This association, however,
weakens and becomes marginally non-significant in the
multivariate model (f=0.13, p=0.051), suggesting that
gender differences in health behaviors may be influenced
by other demographic and health factors.

Educational level emerges as a significant positive pre-
dictor of health behaviors in both univariate ($=0.25,
»<0.001) and multivariate analyses (3=0.22, p<0.001),
indicating that higher education is consistently associ-
ated with better health behaviors. This consistent finding
underscores the critical role of education in promoting
healthy behaviors among the older adults.

Living arrangement, while positively associated with
health behaviors in the univariate analysis ($=0.10,
p=0.125), does not reach statistical significance in either
model, suggesting that this factor may have a limited or
indirect effect on health behaviors when other predictors
are accounted for.

Medical history negatively predicts health behaviors in
both analyses, with stronger significance in the univari-
ate (p =-0.18, p=0.008) and a somewhat reduced but still
significant effect in the multivariate model (p = -0.14,
p=0.029). This finding indicates that having a history
of chronic medical conditions is associated with poorer
health behaviors, highlighting the challenges faced by
individuals with chronic health issues in maintaining
healthy behaviors.

Discussion

The purpose of this study was to evaluate the psychomet-
ric properties of the Arabic-translated Geriatrics Health
Behavior Questionnaire (GHBQ) in a specific Egyptian
scenario. The findings show that the instrument is highly
valid and reliable, confirming its applicability for assess-
ing health practices among Arabic-speaking older adults.

Assessing the validity and reliability of data from a global
context

The Arabic GHBQ was evaluated using psychometric
procedures that followed the COSMIN criteria, which
are widely acknowledged standards for determining the
quality of patient-reported outcome measures [25, 26].
Following these guidelines, we conducted a thorough
study of the instrument’s psychometric properties, taking
into consideration numerous criteria linked to validity
and reliability.

COSMIN emphasizes the importance of content valid-
ity, which was attained through a careful process of trans-
lation and cultural adaptation [27]. The CVI scores for
the translated GHBQ’s individual items range from 0.90
to 0.95, with an overall score of 0.92. These excellent
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results show that the translated GHBQ effectively and
accurately assesses critical health behaviors among Ara-
bic-speaking older persons. This method ensured that
the questionnaire items were not only linguistically exact,
but also culturally appropriate and relevant to the target
group [28].

The construct validity was determined by exploratory
factor analysis (EFA) and confirmatory factor analysis
(CFA). The exploratory factor analysis (EFA) revealed a
structure of five factors, which accounted for 72% of the
variability. The factor loadings, which assess the strength
of the relationship between items and factors, were found
to be larger than 0.60, indicating a strong association.
The confirmatory factor analysis (x*/df=2.05, NFI=0.92,
TLI=0.94, GFI=0.90, SRMR=0.05) supported the ques-
tionnaire structure as it satisfied fit norms [29]. These
findings suggest that the Arabic GHBQ appropriately
assesses the intended characteristics of health behaviors
in older persons.

The criterion validity was validated by significant
relationships with recognized health behavior markers
(r=0.63, p<0.001). This demonstrates the GHBQ’s abil-
ity to reliably assess health behaviors in accordance with
other validated instruments, hence supporting its use in
both research and therapeutic settings [30].

The reliability analysis revealed good internal consis-
tency, with Cronbach’s alpha values ranging from 0.74
to 0.87 across the various subscales. The Intraclass Cor-
relation Coefficient (ICC=0.82) demonstrated that the
questionnaire’s test-retest reliability remained steady
throughout time [31]. The findings show that the Arabic
GHBQ produces reliable and replicable results, which is
an important feature for any measuring equipment.

The Arabic GHBQ has solid psychometric properties
that are consistent with the original form and other cul-
turally modified health behavior questionnaires [18]. The
fact that the GHBQ may be used to assess health behav-
jors in a variety of older populations, regardless of cul-
tural setting, indicates its validity and effectiveness.

Factors affecting health behaviors.

The regression analysis revealed that some demo-
graphic factors were strong predictors of health prac-
tices. Both univariate ($=0.25, p<0.001) and multivariate
analyses (f=0.22, p<0.001) showed a positive correlation
between education level and healthy habits among the
older adults. This underlines the critical role of education
in fostering healthy behaviors among older adults. This
finding is consistent with previous research demonstrat-
ing the impact of education on both health literacy and
health-promoting behaviors [32, 33].

The univariate analysis found a negative connection
between age and health behaviors (f = -0.12, p=0.045),
indicating that older persons may face greater challenges
in maintaining healthy activities. Nonetheless, the impact
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of this effect was diminished in the multivariate model,
indicating the complex interaction of many factors influ-
encing health behaviors in older adults [34].

Males showed somewhat better health habits than
females in the univariate model (p=0.15, p=0.034). This
finding supports the need for more study on health pro-
motion programs customized specifically to the older
adults population based on gender [10]. The study found
that people with a medical history of chronic health
concerns face major challenges in maintaining healthy
lifestyles, as evidenced by their poor health habits. This
emphasizes the importance of adopting targeted thera-
pies and offering assistance to older adults persons living
with chronic illnesses [35].

Although the data on living arrangements are not sta-
tistically significant, they do suggest that social support
and environmental factors may influence health behav-
iors. Additional research could look into the subtle effects
of different living arrangements on health practices in
older persons [36, 37].

The successful psychometric evaluation of the Ara-
bic-translated GHBQ has significant implications for
geriatric healthcare and research in Arabic-speaking
communities. By providing a reliable and culturally tai-
lored tool, this study contributes to the advancement of
comprehensive health behavior assessments among the
older adults population, enabling healthcare providers
and researchers to gain valuable insights and develop tar-
geted interventions [38, 39].

Implications and future directions

The successful psychometric evaluation of the Ara-
bic-translated GHBQ has significant implications for
geriatric healthcare and research in Arabic-speaking
communities. By providing a reliable and valid instru-
ment, this study contributes to the advancement of com-
prehensive health behavior assessments among the older
adults population. The availability of a culturally tailored
tool can facilitate more accurate data collection, enabling
healthcare providers and researchers to gain valuable
insights into the specific health behaviors and needs of
this population.

The GHBQ can be utilized in various settings, includ-
ing clinical practice, public health initiatives, and
research endeavors. In clinical settings, the questionnaire
can assist healthcare professionals in identifying areas of
concern, such as physical inactivity, poor nutrition, or
medication non-adherence, allowing for targeted inter-
ventions and personalized care plans. Public health ini-
tiatives can leverage the GHBQ to assess the prevalence
of health behaviors within communities, informing the
development of culturally relevant health promotion pro-
grams and policies.
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Furthermore, the translated GHBQ opens avenues for
cross-cultural research, enabling comparisons of health
behaviors across diverse populations and facilitating the
exchange of knowledge and best practices. Such cross-
cultural studies can contribute to a deeper understanding
of the influence of cultural factors on health behaviors
and inform the development of tailored interventions for
specific cultural contexts.

Future research endeavors can build upon the findings
of this study, exploring additional psychometric proper-
ties, such as measurement invariance across subgroups or
longitudinal stability. Validation efforts in other Arabic-
speaking regions or populations may further enhance the
generalizability of the GHBQ. Additionally, the integra-
tion of qualitative methods, such as in-depth interviews
or focus groups, could provide valuable insights into the
cultural nuances and lived experiences that shape health
behaviors among the older adults in Arabic-speaking
communities.

Lastly, the Arabic-translated GHBQ can serve as a
foundation for the development of comprehensive geri-
atric health assessment tools, incorporating additional
domains such as cognitive function, mental health,
and social well-being. By adopting a holistic approach,
healthcare professionals can gain a more comprehen-
sive understanding of the multifaceted needs of the older
adults population, enabling the provision of integrated
and personalized care.

Strengths and limitations

The present study exhibits several notable strengths. The
rigorous translation and cultural adaptation process,
involving multiple phases of translation, back-translation,
expert review, and pilot testing, ensured the cultural
relevance and linguistic appropriateness of the Arabic-
translated GHBQ. Additionally, the comprehensive psy-
chometric evaluation, encompassing reliability, content
validity, construct validity, and criterion validity assess-
ments, provided robust evidence supporting the ques-
tionnaire’s psychometric properties.

Furthermore, the use of a diverse sample, including
participants from various age groups, educational back-
grounds, and living arrangements, enhances the gen-
eralizability of the findings to the broader older adults
population in Egypt. The inclusion of individuals with
chronic medical conditions and varying medication
use patterns also contributes to the applicability of the
GHBQ in clinical settings.

However, it is important to acknowledge some limita-
tions of the study. The convenience sampling technique
employed may have introduced potential selection bias,
limiting the representativeness of the sample. Future
studies should consider employing more robust sam-
pling strategies, such as stratified or random sampling, to
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ensure a more representative sample of the older adults
population in Egypt.

Additionally, the cross-sectional nature of the study
limits the ability to assess the stability of the GHBQ over
an extended period or to establish causal relationships
between health behaviors and other variables. Longitudi-
nal studies or intervention-based research could provide
valuable insights into the questionnaire’s sensitivity to
change and its ability to detect shifts in health behaviors
over time.

Another potential limitation lies in the self-reported
nature of the GHBQ, which may be subject to recall bias
or social desirability bias. While self-report measures are
widely used in health behavior assessments, incorporat-
ing objective measures or collateral reports from care-
givers or healthcare providers could further enhance the
validity of the data.

Despite these limitations, the present study contrib-
utes significantly to the field of geriatric health behavior
assessment by providing a culturally adapted and psycho-
metrically robust instrument for use in Arabic-speak-
ing communities. The findings pave the way for future
research and interventions tailored to the unique needs
and cultural contexts of the older adults population in
these regions.

Conclusion

The Arabic-translated version of the Geriatrics Health
Behavior Questionnaire (GHBQ) demonstrated strong
psychometric properties, including reliability, valid-
ity, and cultural relevance, in assessing health behaviors
among the older adults population in Egypt. The rigor-
ous translation and cultural adaptation process ensured
that the questionnaire resonates with the cultural norms,
beliefs, and practices of Arabic-speaking communities.

The findings revealed high internal consistency, test-
retest reliability, and strong correlations with established
measures, indicating the GHBQ’s reliability and criterion
validity. Additionally, the content validity and construct
validity assessments provided compelling evidence of the
instrument’s ability to accurately capture the intended
constructs and underlying factor structure.

The regression analysis identified several demographic
factors, such as age, gender, education level, marital sta-
tus, and living arrangement, as significant predictors of
health behaviors, highlighting the importance of consid-
ering these factors in the development and implementa-
tion of targeted interventions.
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