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Abstract

Background: Considering the importance of health behaviors in health outcomes, it is necessary to assess health
behaviors precisely. This study aimed to develop and validate The Geriatrics Health Behavior Questionnaire among
Iranian older adults.

Methods: This cross-sectional and methodological study was conducted on 420 community older adults (age > 60)
through random multi-stage sampling. The initial questionnaire has been developed with 22 items and seven sub-
scales based on an extensive literature review, evaluation of related questionnaires, and experts opinions. Face and
content validity were evaluated by interviewing 10 older adults and 18 specialists. The construct validity was evalu-
ated via Known-groups validity and convergent validity. The reliability of the questionnaire was calculated by internal
consistency, test-retest, and absolute reliability.

Results: The face validity was conducted by using interviews with older adults and gathering the specialists’ opin-
ions. The items were grammatically and lexically corrected accordingly. Two items were deleted due to CVR<0.44.
Modified Kappa statistic (K*) and I-CVI for all items were higher than 0.88. The average content validity index (S-CVI/
Ave) value was 0.94. Three items were deleted to improve the internal consistency; the final GHBQ consisted of 17
items with Cronbach a=0.72. Acceptable convergent validity was approved by a significant correlation between
GHBQ and SF8™ health survey (r=0.613, P value<0.001). Independent t-test showed that older adults with education
level > high school have significantly higher health behavior scores than those with education level < high school
(11.934+2.27 vs.9.87 £2.35,t=—19.08, p<0.001). Intra-class correlation coefficient (ICC) for the total questionnaire
was 0.92 (95% Cl =0.84 to 0.96). Standard Error Measurement (SEM) and Minimal Detectable Change (MDCys) were
0.71 and 1.98, respectively.

Conclusion: The present study results showed that the Geriatrics Health Behavior Questionnaire had suitable validity
and reliability among Iranian older adults. It is recommended to consider its comprehensiveness and yet its briefness
in other populations after passing validation.
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Background
The population of Iran is growing old, similar to other
developing centuries. The overall percentage of the Ira-
nian older adults population is expected to increase
: - from 5.4% in 1986 to 21.7% in 2050 [1]. One of the
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(2010), is to enhance healthy behavior for all ages. Such
plans help grow a population of older adults who have a
healthy lifestyle [2]. A healthy lifestyle is a comprehen-
sive concept that includes behaviors such as alcohol and
tobacco use, Sexual activity, sedentary behavior, exer-
cise, diet, stress management, medical adherence, and
check-ups [3-10]. Row and Kahn (1997) showed that
older adults in the successful aging category actively
search to find a lifestyle that promotes their quality
of life and health [11]. Previous studies showed that
healthy behaviors play a key role in health and vitality.
A systematic review showed that a healthy lifestyle has
potential benefits to protect cognitive health in later life
and reduce the risk of dementia and cognitive decline
[12]. Also, some pieces of evidence support the protec-
tive effects of healthy lifestyle behaviors on health out-
comes such as better sleep quality, physical health [6],
quality of life, the lower rate of stress, health distress,
depression, frailty [13], diabetes [14], perceived hearing
difficulties [15], and reduced mortality risk [7, 8, 16].
Considering the importance of health behaviors in
health outcomes, a precise assessment of health behav-
iors is necessary. This necessity has led to the develop-
ment of a wide range of instruments, some of which are
general and others are age-specified. HELP—Screener
is a 15-item questionnaire that has been developed
for older adults. It is a valid, time-efficient, easy-to-
understand questionnaire with yes/no responses. It has
included various aspects of a healthy lifestyle such as
exercise, diet, socialization, leisure, and spirituality;
however, this questionnaire has not separated dimen-
sions [2]. The Health Promoting Lifestyle Profile II
(HPLP-II) is a general questionnaire that included
52 items in six subscales (nutrition, physical activity,
health responsibility, stress management, interpersonal
relationships, and spiritual growth) [17]. It is a cross-
cultural questionnaire that has been translated into dif-
ferent languages, including Persian, Malaysian, Spanish,
Brazilian, Chinese, and Turkish [18-23]. Tanjani et al.
(2016) showed that HPLP-II is a suitable tool for assess-
ing health behaviors among older adults [21], but Pad-
ula (1997) emphasized that some of the HPLP items
are not appropriate for the older adults population [3].
Although HPLP-II is an appropriate tool and covers
various dimensions of health behaviors, it is too long
and is not user-friendly to assess older adults, especially
when it is integrated with other questionnaires simul-
taneously. The Health-Promotion Activities of Older
Adults Measure was designed by Padula in 1997 [3]. It
is a 44-item instrument with five subscales: Collabo-
rative Health Management/injury Prevention, Stress
Reduction/Rest and Relaxation, Exercise, Substance
Abuse Prevention, and Nutrition. This instrument’s
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strength is that it has been designed specifically for
older adults, but it is too long as HPLP-IL

Most of the studies use several items to assess health
behaviors instead of a specific questionnaire (e.g., “How
often in the past month did you eat (fresh) fruit?’, ‘Have
you gained more than 10 pounds in the last 6 months, ‘Do
you do vigorous exercises for 15-30 min or more at least
three times a week?,...) [8, 24—28] which their validity
and reliability are not clear. This study aimed to develop
and validate a practical, short, and simple instrument to
cover all aspects of health behaviors for assessing Health
Behaviors among older adults.

Methods

Study design

This is a cross-sectional, methodological study that was
conducted in Tehran, Iran. Tehran is the capital of Iran,
with various patterns of ethnicities, subcultures, and
socio-economic levels.

Item generation

The concept and dimensions of health behaviors have
been drawn out by a deductive approach. The initial
questionnaire has been developed based on an extensive
literature review, evaluation of related questionnaires,
and experts’ opinions. Literature was searched on the dif-
ferent databases, including Scopus, PubMed, Web of Sci-
ence, and Google scholar, with the following keywords:
health behavior, lifestyle, health promotion, older adult,
aging, and elderly. We did not limit the search to a spe-
cific time interval. The instruments and items used to
assess health behaviors among older adults in different
studies were extracted and then assessed by the research
team. The following questionnaires were used for devel-
oping the items of GHBQ: HPLP- II [17], Health Pro-
motion Activities of Older Adults Measure [3], Morisky
Medication Adherence Scale (MMAS) [29]. The selected
items by the research team were sent to the scholars of
gerontology, geriatrics, nursing, psychology, and social
sciences, and their comments were gathered, assessed,
and implemented on the questionnaire. Experts’ opinions
helped us to select and arrange appropriate dimensions
and items based on their experience.

The initial questionnaire was generated with 7 dimen-
sions, including physical activity (2 items), nutrition
status (3 items), medication adherence (4 items), stress
management (6 items), smoking and alcohol consump-
tion (2 items), sleep quality (2 items) and check-ups (3
items).

The final Geriatrics’ health behavior questionnaire
(GHBQ) includes 17 items on seven dimensions: physical
activity (1 item with 2 parts), nutrition status (2 items),
medication adherence (4 items), stress management (4
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items), smoking, and alcohol consumption (2 items),
sleep quality (2 items) and medical check-ups (2 items).
GHBQ items are scored between 0 and 1 based on the
accumulation approach as previously used to create
the frailty index [30]. Total questionnaire scores range
between 0 and 17, and higher values show better health
behaviors. The final 17-items questionnaire and the scor-
ing method are presented in Appendix 1.

Content related validity
In this study, the content-related validity includes face
validity and content validity.

Face validity

Both Qualitative and Quantitative face validity were
evaluated in this study. We interviewed 10 older adults
selected by the convenience sampling method to evalu-
ate items’ difficulty, relevancy, and ambiguity. Then the
research team assessed the interviews and all of the com-
ments implemented to edit statements.

Impact score formula (Frequency (%) x Importance)
was used to evaluate quantitative face validity. Items with
an impact score>1.5 were considered appropriate for
more analysis [31].

Content validity

The qualitative content validity was used to assess the
statements according to grammar, wording, item allo-
cation, scaling, clarity, and simplicity. Eighteen special-
ists consisting of gerontologists, geriatricians, geriatric
nurses, psychologists with a Ph.D. degree were asked to
provide feedback to edit and revise the statements.

Quantitative content analysis was applied by two
indexes, namely content validity ratio (CVR) and con-
tent validity index (CVI). CVR and CVI indices assess
the necessity and relevancy of the Items, respectively.
In the present study, relevancy is considered as the only
index to evaluate CVI, according to Polit et al’s sugges-
tion [31, 32].

To calculate the CVR index, first, each item was rated
by experts according to a 3-point scale from not neces-
sary to essential. Then the CVR index was estimated by
using this formula: CVR=(nE—N/2)/(N/2), where nE
signifies the number of panelists indicating “essential”
and N is the total number of panelists. The accepted CVR
value, based on the critical value of Lawshe’s table and
the number of subject matter experts (18 experts), was
considered >0.444 [33].

Content validity index was assessed for each item,
which was answered on a 4-point scale from not relevant
to completely relevant. I-CVI was calculated by divid-
ing the number of experts giving a rating of ‘3’ or ‘4’ to
each statement by the total number of experts. An I-CVI

Page 3 of 10

score over 0.79 was considered adequate. Scale-CVI was
calculated based on S-CVI/Avg, where the sum of I-CVI
was divided by their numbers. Based on Polit’s opinion,
acceptable S-CVI/Avg is equal to or more than 0.9.

The study used modified kappa statistics to evalu-
ate the chance agreement between several raters. So
the present study used the modified Kappa statistic
(K*), which was designed by Polit et al. K*>0.74 is con-
sidered excellent [31]. The probability of chance agree-
ment was first calculated using the following formula:
pc=[N!/AI(N—A)!]* [0.5] ~N, where N signifies the
number of experts and A is the number of experts who
agreed that the item was relevant. Then having calculated
I-CVI for all items, kappa was computed by the following
formula: K+ =(I—CVI—pc)/(1—pc).

Sampling

This study selected 420 eligible community-dwelling
older adults (age>60vyears, with adequate cognitive
functioning and ability to communicate) by multi-stage
cluster sampling. At first, 22 districts of Tehran were
classified into five groups in terms of socio-economic
development levels, from developed areas to underdevel-
oped (very poor) areas [34]. One district in each cluster
and then two regions in each district were selected ran-
domly. The sample size in each district was determined
based on its population ratio to the overall population. In
terms of Intra-class correlation coefficient (ICC), 30 older
adults were selected to complete the questionnaire twice,
2 weeks apart. All questionnaires have been completed by
using door-to-door surveys.

Construct validity

The Geriatrics’ Health Behavior Questionnaire construct
validity was evaluated via Known-group validity and con-
vergent validity.

Convergent validity

Convergent validity was assessed via the associations
with other measures, including health-related quality
of life (SF8™), related to health behaviors. Most of the
studies report a significant relationship between health
behaviors and quality of life; also, several studies showed
the effect of health behavior interventions on quality
of life [13, 35-40]. So, the present study used the SF8"
health survey [41] to evaluate convergent validity with
the new scale. The SF8'", an abbreviated version of the
SF 36 health survey, consists of two dimensions: physi-
cal component summary (PCS) and mental component
summary (MCS) [42]. Both components have scores
between 0 and 100, with higher scores showing better

™

quality of life. Results of the SF-8 from older adults in
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Iran reported Cronbach’s alpha of 0.84 and 0.79 for PCS
& MCS subscales, respectively [43].

The Pearson correlation coefficient test was used to
evaluate the relationship between SF8™ health survey
and our Geriatric Health Behavior Questionnaire.

Known-group validity (discriminative validity)

The relation between education and health behaviors is
explained by three behavioral effects. The first effect is
that a person with a higher level of education can uti-
lize resources more efficiently in order to gain healthier
productions. The second one regards subjective variables
such as time preference. Being aware of future effects of
activities is the third behavior. This means that well-edu-
cated people live more healthily. For example, knowing
the consequences of smoking will cause them to avoid
this unhealthy behavior [44].

Healthier lifestyles are chosen more often by educated
people based on their knowledge regarding the relation-
ship between health behaviors and health outcomes [45].
Older adults in this study were divided into two groups
based on education level (<high school, >high school).
Then health behaviors were compared between groups
using an independent t-test.

Reliability

Internal consistency was assessed by Cronbach’s alpha,
Kuder- Richardson for subscales with dichotomous
choices [46], and Spearman-Brown coefficient for two-
item subscales based on Eisinga et al. results [47]. Inter-
nal consistency for the total GHBQ was assessed by
Cronbach’s alpha (values above 0.7 were considered
acceptable) [48] and McDonald omega coefficients [49].
Kirk and Miller (1986) stated that the reliability of a ques-
tionnaire could be determined by measuring the value of
the correlation between the scores of each item and the
total score (item-total correlation) [50], and the value
more than 0.25 is considered high based on Nunally and
Bernstein (1994) study [46]. Also Cohen (1988) classi-
fied the values into three categories, small (0.10 to 0.29),
medium (0.30 to 0.49) and high (0.50 to 1.00) [51]. The
Pearson correlation coefficient test was used to evaluate
the correlation value of each subscale Score with Total
Score.

Intra-class correlation coefficient (ICC) with the two-
way mixed-effects model and absolute agreement (95%
confidence level) was calculated to evaluate test-retest
reliability at scale level. ICC values above 0.75 were con-
sidered acceptable [52]. Also, test-retest reliability at the
item level (Cohen’s (1960) Kappa coefficient) was calcu-
lated for binary items [53]. Landis and Koch guidelines
(1977) were used to interpret the results. The values from
0.0 to 0.2 indicate slight agreement, 0.21 to 0.40 indicate
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fair agreement, 0.41 to 0.60 indicate moderate agree-
ment, 0.61 to 0.80 indicate substantial agreement, and
0.81 to 1.0 indicate almost perfect or perfect agreement
[54].

Standard Error Measurement (SEM) and Mini-
mal Detectable Change (MDC,;) were used to evalu-
ate absolute reliability by the following formula:
SEM = SDy/1 —ICC; MDC = SEM x /2 x 1.96.

Minimal detectable change is the minimum amount
of change that must be observed to be considered a real
change. Thus, a change in scores smaller than MDC® can
be related to measurement error [55].

Ceiling and floor effects

Ceiling and floor effects show the content validity is not
appropriate and occur when more than 15% of partici-
pants choose responses at the higher and the lower end
of the scale, respectively. The ceiling and floor effects
were calculated as a percentage for all data [56].

The following descriptive and analytical indices were
used in the present study by SPSS 22 software; Cron-
bach’s alpha, Kuder- Richardson, Spearman-Brown
coefficient, Pearson correlation coefficient test, intra-
class correlation coefficient, independent t-test.

Result

A total of 420 older adults consisting of 224 men
(53.3%) were recruited in this study. Participants’
age ranged from 60 to 93years, with a mean of
69.03 £ 7.61years. Other demographic details of the
participants are shown in Table 1.

Table 1 Demographic Characteristics of participants(n =420)

Variables n Percent
Gender Male 224 533
Female 196 46.7
Education <High school 210 50
>High school 210 50
Marriage status Single 9 2.1
Married 330 78.6
Widowed 70 16.7
Divorced 11 26
Socio-economic Status Developed 124 29.5
Moderate developed 58 13.8
Relatively developed 115 274
less developed 62 14.8
Underdeveloped 61 14.5
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Table 2 Health behaviors comparison between groups
Subscales <high school (1 =210)  >high school (n=210) F df t P-value
Mean SD Mean SD

Check Ups 0.76 0.71 1.08 0.86 18.29 418 —4.129 <0.001
Physical Activity 0.13 0.27 0.40 0.39 6161 418 —7.967 <0.001
Sleep quality 1.01 061 137 049 52.77 418 —6.570 <0.001
Stress management 298 0.79 3.23 0.61 11.78 418 —3.543 <0.001
Nutrition status 0.61 0.53 0.90 0.55 0.07 418 —5.325 <0.001
Smoking and alcohol consumption 141 0.61 1.33 0.69 11.18 418 1.263 0.207
Medication adherence 2.93 127 3.60 0.93 25.84 418 —6.078 <0.001
Table 3 The values of correlation and Internal consistency and ICC of subscales
Variables Number Internal consistency method Values 1CC(95%Cl) Correlation Value of

of items subscales Score with Total

Score

Nutrition status 2 Spearman-Brown coefficient 0.57 0.80(0.60-0.90) r=0.46
Medication adherence 4 Kuder- Richardson 0.81 0.85(0.70-0.93) r=0.77
Stress management 4 Cronbach’s alpha 0.59 0.92(0.83-0.96) r-=0.54
Smoking and alcohol consumption 2 Spearman-Brown coefficient 0.62 1 r=0.18
Check-ups 2 Kuder- Richardson 0.53 0.86(0.71-0.93) r=039
Sleep quality 2 Spearman-Brown coefficient 0.53 0.98 (95% C1 =0.97-0.99) r=0.60

Content related validity

Stage 1: face validity

A total of 10 older adults between the ages of 60—76 were
interviewed. Roughly 30% of participants were illiterate,
40 and 30% had diplomas and bachelor’s degrees, respec-
tively. Fifty percent of the samples were female, and all
of them were married. The impact score of all items was
higher than 1.5, so no item was removed in this phase.
Some items were reviewed based on older adults’ com-
ments (e.g., physical activity was replaced by exercise and
“when I am stressed, I often try to relax with listening to
music, talking to someone, gardening or...” were replaced
by “When I am stressed, I often try to do something such
as listening to music, talking to someone, gardening
or...”).

Stage 2: content validity

We assessed both qualitative and quantitative content
validity. The result of CVR showed that two items had
a value <0.44, so both were deleted. Finally, 20 items
remained to assess the content validity index. Modified
Kappa statistic (K*) and I-CVI for all of the items were
higher than 0.88. The average content validity index
(S-CVI1/Ave) value was 0.94, which showed that the total
questionnaire had appropriate content validity. Also, we
revised 9 items based on grammar and wording accord-
ing to the experts’ panel suggestion.

Construct validity

Convergent validity

Convergent validity was evident based on a significant
correlation between GHBQ and SF8" health survey
(r =0.613, p <0.001). Also, the Pearson correlation coef-
ficient test showed that there was a significant correlation
between GHBQ and physical component (r =0.598, p
value<0.001) and mental component of SE8™ (r =0.510,
p value<0.001) respectively.

Known-group validity (discriminative validity)

Independent t-test showed that older adults with educa-
tion level > high school have more healthy behaviors than
those with education level<high school (11.93+2.27
vs. 9.87 £2.35, t=—9.08, p<0.001). The results showed
significant differences between the two groups in all of
the subscales except smoking and alcohol consumption
(Table 2).

Reliability

In this step, three items (one item of nutrition status and
two items of stress management) were deleted to improve
the internal consistency; the final GHBQ consisted of 17
items with seven subscales. The internal consistency of
the total questionnaire was 0.72, and McDonald’s Omega
was 0.714. The values were evaluated for each subscale
presented in Table 3 that showed moderate to good
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internal consistency. Cronbach a has not been assessed
for the physical activity subscale because of having only
one item.

Pearson Correlation coefficient test showed a medium
to high correlation value of the subscales scores with
the total score of questionnaire except for the subscale
of Smoking and alcohol consumption that the value was
small. Correlation values of physical activity and sleep
quality subscales with the total score were (r=0.47 and
0.60 p <0.001), respectively (Table 3). Item-total (biserial)
correlations showed that there is a significant correla-
tion between each item and the total score. The biserial
correlation values were between 0.13 and 0.69 (p<0.01),
where the minimum value belongs to the item about
alcohol consumption, and the maximum belongs to med-
ication adherence. Based on Cohen’s (1988) classification
[51], six items had a high correlation, 6 had a medium
correlation, and 5 had a small correlation with the total
score. The test-retest method and the Intraclass correla-
tion coefficient (ICC) were used to calculate the stability
of the questionnaire. ICC for the total questionnaire was
0.92 (95% CI =0.84 to 0.96) ICC for the physical activ-
ity was 0.98 (95% CI =0.97-0.99) (Table 3). Kappa coef-
ficients for binary items, including Medication adherence
and check-ups, were 0.43 to 1, indicating moderate to
perfect agreement.

Standard Error Measurement (SEM) and Minimal
Detectable Change (MDCy;) were 0.71 and 1.98, respec-
tively. The ceiling and floor effects for the total question-
naire were 0%.

Discussion

Various tools have been designed to assess healthy life-
styles and health behaviors [2, 3, 17]. Some of these ques-
tionnaires have also been validated in the older-adults
population [21]. Although psychometric assessment of
questionnaires is common in various age groups, due to
the specific characteristics of older adults, it is recom-
mended to design questionnaires with simple, short,
and clear items for this age group. The number of items
is one element that requires consideration when design-
ing questionnaires for older adults. Too many items put a
burden on the respondents. Older adults usually become
tired of answering long items sooner than other age
groups. A majority of studies about older adults’ health
behaviors have replaced questionnaires with a collec-
tion of questions [8, 57-60]. However, the main limita-
tion of these questions is the vagueness of their validity
and reliability. The current study has tried to develop a
short questionnaire suitable for the senior community,
considering objective questions and covering different
dimensions. The current questionnaire includes physical
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activity, nutrition status, medication adherence, sleep
quality, stress management, check-ups, smoking, and
alcohol consumption. This study is the first step out of
the lengthy process of psychometric validation, and it
primarily focuses on content and construct validity.

Generally, Questionnaires designed to study health
behaviors ignore medication adherence, while this
dimension is of great importance in the older-adults
population. Medication adherence is more important
among older adults than other age groups due to multi-
ple chronic diseases from which they usually suffer [61].
Therefore, it should be considered in health behaviors. In
the current questionnaire, one dimension has been dedi-
cated to this concept. Most studies point to breast exami-
nation, Pap smear, and prostate test for screening [25, 62,
63]. However, based on the United States Preventive Ser-
vices Taskforce (USPSTF) guidelines, the PSA test, self-
breast examination, and Pap smear during older ages are
considered in grade D and not recommended for older
adults [64]. It appears that having questions about these
behaviors is not suitable for evaluating health behaviors.
Thus, general annual physical exams and dental check-
ups have been used in the current study.

Another dimension focused on in this questionnaire
was sleep quality. Sleep is important at all ages; however,
it is highly crucial in older ages due to older adults’ prob-
lems, such as restless leg syndrome, taking various medi-
cines, and environmental changes [65]. Sleep disorder is
recognized as a geriatrics syndrome [64]. Complications
of poor sleep can cause irreparable harm to older adults’
health, such as fractures [66]. Two items in the present
questionnaire investigated both the quality and quantity
of sleep in older adults. Sleep duration of 7-8h [8, 57]
or 7-9h [55, 56] is considered normal for older adults.
National sleep foundation advises between 7 and 9h of
sleep per night for adults aged 26—-64 and 7-8h of sleep
for 65years and older [67]. Since the current study has
been conducted in a developing country, old age was
considered over 60. As a result, the optimal sleep dura-
tion was decided to be 7-9h. In the case of using this
questionnaire for older adults of 65 years old and above, it
is recommended that the range of 7-8h is considered the
optimal sleep duration.

Based on health department guidelines, physical
activity of 150 min or more per week is recommended
for older adults [68]. Hence, in the present question-
naire, this objective criterion was used to assess older
adults’ physical activity by simply asking two questions
(Appendix 1).

Regarding healthy nutrition, there are several factors,
such as proper consumption of salt, oil, fish, and veg-
etables. According to the World Health Organization
and Food and Agriculture Organization, a minimum
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of five portions of fruit and vegetables per day is sug-
gested [69]. Most studies consider daily consumption of
fruit and vegetables as a suitable criterion for a healthy
lifestyle [57, 58, 60, 70, 71]. In this questionnaire, exam-
ples have been given to older adults to facilitate under-
standing fruit and vegetable portions.

When designing a questionnaire, both stems of the
questions and response options are critical. A large vari-
ety of choices leads to better data collection; however, it
may be exhausting or confusing to older adults. Previ-
ous experience shows that older adults resisted answer-
ing multiple-choice questions. This may be due to their
difficulty in information retrieval and unfamiliarity with
such questions [72]. In the current questionnaire, the
response options, tailored to each item, are designed to
cause the least fatigue and complexity for older adults
and minimize response time. For example, short-answer
questions have been used regarding physical activity
and sleep. Also, two-choice yes/no questions have been
used regarding medication adherence and screening.

Various methods were used to estimate the validity of
the designed scales. For instance, face validity was used
to simplify the sentences and make them understandable;
the sentences were edited based on the comments from
older adults and experts. The modified Kappa statistic and
content validity index results indicated that the Geriatrics
Health Behavior Questionnaire had a desirable content
validity. Subscales score had a moderate to high correlation
with the total score, indicating proper validity of the ques-
tionnaire. Known-group and convergent validity were also
used to estimate the construct validity. The results proved
that the current questionnaire not only had a good correla-
tion with health and its dimensions (mental and physical
health), but it was also able to differentiate between groups
(educated versus uneducated). Although the results of our
study showed no significant difference between educated
and uneducated individuals in terms of alcohol consump-
tion and smoking, it can be seen that there are similar
cases in previous studies, such as in the study of Parna
K et al. (2014) [73]. In addition, different results were
reported in various cohorts so that there was no relation-
ship between education and smoking in the population of
men in 1990-1994 and women in 1990-2000 [73].

In the present study, all three types of reliability were
examined: the current questionnaire has very desirable
reliability. The rate of absolute reliability based on stand-
ard error measurement was calculated below 10% of the
total score (0.71), indicating desirable reliability. Moreover,
the minimum detectable change was determined 1.98 for
this questionnaire, indicating that equal or greater changes
with a 95% confidence level are not due to measurement
error or differences in how the study is conducted.
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Although the Cronbach’s alpha of over 0.7 is consid-
ered desirable, values higher than 0.5 are acceptable,
according to George and Mallery (2003) [74]. The whole
questionnaire had a desirable Cronbach’s alpha with
acceptable internal consistency based on the results
obtained. Although the subscale’s values obtained are
not satisfactory, the results of Cronbach’s alpha should
not be interpreted without considering the number of
questions. One reason for low Cronbach’s alpha may be
the low number of items in each dimension [75, 76].

The current study has several strengths and weak-
nesses. Some strengths of this study are as follows: a
random sampling of the community-dwelling older
adults, while different districts of the city in terms of
development were considered in order to reach a rep-
resentative sample; applying various methods of validity
and reliability, such as the face, content, and construct
validity, examining internal consistency and absolute
reliability; designing a questionnaire with minimum
items and maximum dimensions. The following can be
mentioned as the weaknesses of the current study: due
to the type of items and the range of different answers,
performing exploratory factor analysis was impossible;
the sample studied here was only the community-dwell-
ing older adults who were not affected by cognitive dis-
orders. Consequently, another psychometric assessment
is necessary to enable the use of this questionnaire in
other groups.

Conclusion

Considering dimensions of health behaviors, which are
of particular importance among the older adults, the
questionnaire designed in the present study has created
simple, short items to increase the answering pace and
minimize the respondents’ burden. The results of this
study revealed that the Geriatrics Health Behavior Ques-
tionnaire had good validity and reliability for use among
Iranian community-dwelling older adults.
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