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Cross-cultural adaptation
of the Exercise Adherence Rating
Scale for Greek older adults

OBJECTIVE To adapt the Exercise Adherence Rating Scale (EARS) into Greek
and evaluate its measurement properties in community-dwelling older adults.
METHOD Thirty-five older adults between 61 and 86 years (24 women, 11
men; mean age 72.45+6.4 years) were enrolled in this study. Permission for
the cross-cultural adaptation was received from the developer of the EARS.
Cross-cultural adaptation of the EARS was performed based on Beaton
guidelines (forward translation, synthesis, back translation, expert commit-
tee review, and pre-testing). Participants were oriented on undertaking the
prescribed home-based exercise program in the first session, and adherence
behavior was assessed after one week, and finally reassessed after two weeks
(test-retest reliability). Six weeks after the first assessment, they were invited
again tofill the EARS for responsiveness. The intraclass correlation coefficient
(ICC;,1) and Cronbach’s a were used to assess test-retest reliability and internal
consistency. The minimum detectable change (MDC) for each measure was
calculated to quantify intervention effects. RESULTS The Greek version of the
EARS questionnaire (EARS-GR) was translated without major difficulties. The
forward and back translation revealed no content or language-related issues.
Results showed high internal consistency (Cronbach’s alpha of 0.92) and excel-
lent test-retest reliability (ICC=0.9, 95% confidence interval [CI]=0.81-0.95) for
6-item adherence behavior. CONCLUSIONS The EARS-GR was cross-culturally
adapted into Greek and was found comprehensible and reliable and may,
thus, be used across Greek-speaking clinical settings and research. Further
studies are recommended to investigate other psychometric properties of
the EARS-GR with a larger sample, including various diseases.
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Adherence is an important factor contributing to the
effectiveness of exercise-based rehabilitation.’ It is defined
as the “extent to which a person’s behavior corresponds
with agreed recommendations from a healthcare provider”?
Adherence to prescribed exercise is a complex and multi-
dimensional construct and can be influenced by various
factors (e.g. psychosocial factors, self-efficacy, interaction
between the health professional and the participant etc.),’
and is often poor.*

The importance of exercise in successful intervention
programs for a variety of conditions and chronic diseases
has long been recognized.*® Health professionals use
evidence-based exercise in the prevention and treatment
of many conditions of older adults.”® Although exercise
is important and is so called a “medicine” that everyone
should take regularly, activity levels tend to progressively

decline with increasing age.?The low rates of regular exer-
cise represent a significant public health challenge ' and,
although health professionals usually have some knowl-
edge and some idea on their patients’ adherence levels
to exercises, this cannot be easily measured or accurate.
Therefore, it is important that adherence to prescribed
exercise is adequately evaluated and measured. Although
numerous methods for reporting exercise adherence ex-
ist, there is no gold standard for measuring adherence
to prescribed home exercise.?* Self-reported diaries and
electronic devices (e.g. pedometers, accelerometers etc.)
are commonly used. However, for diaries, lack of standard-
ization, inaccurate recall and self-presentation bias limit
their validity.? In addition, electronic devices do not capture
specific prescribed exercises.?’’

The Exercise Adherence Rating Scale (EARS) is a brief
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self-reported measure, comprising three sections; the
second section (B) of which, is used to assess adherence
behavior and consists of six items. This scale is a 6-item
measure assessing adherence to prescribed home exercise.
This scale is assessed via a 5-point Likert scale, the possible
sum scores of which ranges from 0 to 24. Higher sum scores
(0-24) indicate greater exercise adherence.?

The EARS scale has been translated into the Brazilian
Portuguese,’? Nepali and Japanese language.’* To our
knowledge, there is no validated scale for assessing adher-
ence to prescribed exercises in Greek.

Therefore, the aim of this study was to adapt the EARS
into Greek and evaluate its measurement properties in
community-dwelling older adults.

MATERIAL AND METHOD

The present study was approved by the Ethical Committee of
the University of Patras (13611/2022). Permission to start the cross-
cultural adaptation procedure was obtained from the developers
of the EARS questionnaire.

Participants

Written informed consent was obtained from all the older
adults. Older adults were recruited from the local community and
a private physiotherapy clinic, and were invited to participate in
this study between January and July 2021.

The inclusion criteria were (a) being 60 years of age and older
and (b) speaking Greek as the first language. The exclusion criteria
were any disease or conditions like recent cognitive decline or
surgery that could limit participants from doing exercises, and
unwillingness to participate in the exercise programme. Prior to
inclusion, participants were administered a Mini-Mental State
Examination (MMSE), to assess their cognitive function and ensure
orientation and cooperation.’” Participants with dementia (MMSE
score below 25) could not participate in this study.

Procedure

Cross-cultural adaptation of the EARS was done based on
Beaton guidelines.’”® The research study was designed into two
phases. The first phase consisted of the translation process and
the second comprised the psychometric evaluation of the Greek
version of the EARS (EARS-GR). The second phase included the
psychometric evaluation of the questionnaire.

Phase 1:Translation. The translation process included five steps;
forward translation, synthesis, back translation, expert committee
review, and pre-testing. (a) The forward translation was conducted
by two bilingual translators, whose native language was Greek.
These translators independently translated the EARS from English
into Greek. (b) The two forward translations were synthesized into
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one and the first version of the EARS-GR was produced. (c) This
version was back translated into Greek by one bilingual transla-
tor. His native language was English and he was blinded to the
original version of the EARS. (d) An expert committee reviewed
the backward translation and compared the original question-
naire with the EARS-GR. The pre-final questionnaire of the Greek
version was produced. (e) The pre-final version of the EARS-GR
was administered to 10 older adults with variable educational
levels. The older adults were asked whether they fully understood
all questions and were asked to confirm the comprehensibility
and syntax of all of them. Following this step, a final meeting was
organized and the translators discussed the comments made by
the older adults. This version was emailed back to the developer
of the EARS for her approval. Thus, following these procedures the
final version of the EARS-GR was developed.

Phase 2: Psychometric evaluation. Following the translation
procedure, the questionnaire was evaluated for reliability, in-
ternal consistency and responsiveness. At the first session, the
researcher/physiotherapist made the baseline assessment (self-
report questionnaire and demographics) and the prescription of
home exercise (motor control exercises). The individualized exercise
programme was prescribed for 30 min per day for three days per
week by a qualified physiotherapist. Adherence behavior was
assessed after one week, and finally reassessed after two weeks
(test-retest reliability).

Reliability

Reliability relates to the consistency of a measure.”” Thirty-five
older adults completed the final version of the questionnaire twice
within seven days. The intraclass correlation coefficient (ICC) was
used to test the reliability between the first and the retest overall
score of the EARS. The Cronbach’s alpha coefficient of the Greek
version of the EARS questionnaire was 0.9, indicating a high
level of internal consistency. Values of 0.70-0.95 are considered
acceptable.’”®

Responsiveness

The responsiveness refers to the ability of an instrument to
detect changes at two different time points, or the ability of an
instrument to change relative to the change of a reference measure
(external anchor).”” Participants were contacted via telephone for
responsiveness analysis, and the EARS was reapplied six weeks
after the second assessment.

Minimum detectable changes

In addition, the minimum detectable change (MDC) at 95%
of confidence interval (MDC 95%) and the standard error of
measurement (SEM) based on the reliability of the scale and the
standard deviation (SD) of the population were tested to evalu-
ate the smallest change in score that reflects a true change in the
adherence of exercise.?
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Data analysis

Descriptive data (mean values, SD, etc.) has been utilized for
the results. Test-retest reliability was tested using ICC, ;. The two-
way model single measure (ICC ,,), and 95% confidence intervals
were used to test the reliability between the first and the second
administration of the EARS.

Reliability was considered poor, if ICC was 0.40, moderate
between 0.40 and 0.75, substantial between 0.75 and 0.90, and
excellent >0.90. Cronbach’s alpha (a) was calculated to determine
internal consistency. Cronbach’s alpha level equal to or greater
than 0.70 is considered satisfactory.?’ Two different statistics and
standardized response mean were used to evaluate the respon-
siveness of the EARS-GR. Data were analyzed using the Statistical
Package for Social Sciences (SPSS), version 25.0. The significant
level was considered at p<0.05. In addition, the MDC 95% was
assessed. The MDC 95% was computed according to formula:
MDC 95%=1.96*SEM*+/2.

RESULTS

A total of 35 older adults (24 women, 11 men; aged
72.45+6.4) participated in the study. Participants’ charac-
teristics are presented in table 1.

Translation

The translation procedure was performed without
major difficulties. No problems were reported during the
pilot study and thus, no further amendments of the ques-

Table 1. Participants’ characteristics.

Mean+SD
Age (years) 7245+6.4
Comorbidities 4.17+1
EARS (total score) 18.51+3.44
1.1 do my exercises as often as recommended 2.6£1.3
2. | forget to do my exercises 2.6£1.3
3.1do less exercise than recommended by my 2.6+1.3

health care professional
4. 1fit my exercises in to my regular routine 2.6£1.3
5.1don't get around to doing my exercises 2.6+1.3
6.1 do most, or all, of my exercises 2.6+1.3
Number and
percentage (%)

Gender
Male 11 (31.4%)
Female 24 (66.7%)

EARS: Exercise Adherence Rating Scale, SD: Standard deviation, N: Number
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tionnaire were required. The original developer verified
the adaptation process and approved the final version of
the EARS-GR.
Reliability

A total ICC of 0.93 (0.81-0.95) was found, indicating a
good test-retest reliability of the EARS-GR after a 1-week
interval (tab. 2).
Internal consistency

Theinternal consistency of the Greek version of the EARS
was excellent (a=0.92) for a 6-item adherence behavior.??
Responsiveness

Responsiveness to change following the intervention
was assessed using the responsiveness statistic (t testand
standardized response mean [SRM]). The SRM was 0.3,
moderate according to Cohen (tab. 3).

Ability to detect changes

An MDC 95% of 1.94 points on the scale was yielded.
SEM values are presented in table 4.

DISCUSSION

This is the first study to adapt the EARS into Greek and

Table 2. Test-retest reliability of the EARS-GR (n=35).

Test-retest reliability (ICC 2,1)

ICC[2,1195% CI

Question 1 0.90.81-0.95
Question 2 0.97 0.95-0.98
Question 3 0.950.91-0.97
Question 4 0.89 0.79-0.94
Question 5 0.96 0.92-0.96
Question 6 0.91 0.82-0.95
Total score 0.90.81-0.95

EARS: Exercise Adherence Rating Scale, ICC: Intraclass correlation, Cl: Confidence
interval

Table 3. Responsiveness-standardised responsiveness mean results.

Mean score SD 95% Cl T P SRM

0.31 0.99 0.02-0.65 1.82 0.07 0.31

95% Cl: 95% confidence interval, SD: Standard deviation, SRM: Standardized
responsiveness mean
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Table 4. Minimum detectable change results.

SEM/MDC
Question 1 0.7/1.94
Question 2 1.19/3.2
Question 3 1.1/3.04
Question 4 0.8/2.21
Question 5 0.9/2.49
Question 6 0.6/1.66
Total score 0.7/1.94

SEM:SD+/1-1CC, MDC 95%: 1-96XSEMx+/2
SEM: Standard of error measurement, MDC: Minimum detectable change

evaluate its measurement properties, in particular, reliability
and responsiveness in community-dwelling older adults.
The scale was initially developed in the United Kingdom
as a patient reported outcome in order to assess exercise
adherence in participants with chronic low back pain.?
It has been cross-culturally adapted to several different
populations. This scale has been cross-culturally adapted
to Japanese in adults with various musculoskeletal disor-
ders,’* to Brazilian-Portuguese in people with non-specific
chronic low back pain (LBP),”? and the Nepali version has
been developed in people with pre-diabetes or confirmed
diagnosis of any disease.” The EARS may be applied to
any patient who is prescribed home-based exercises by
physiotherapists. In the current study, participants were
community dwelling older adults, which were prescribed
home based exercises for eight weeks.”

Literature shows that exercise is a very important factor
influencing health status in older adults.? However, the
benefits of exercise depend on continued participation?
and older adults have to continue to do exercises.? Exercise
adherence is a difficult problem for people of any age, but
it is more challenging in older adults. The World Health
Organization (WHO) has stated that health professionals
must be trained in adherence and they need to develop
means of accurately assessing adherence.??* Therefore, for
health professionals, a scale that could measure adherence
seems important for clinical and research purposes. There
is no gold standard for measuring adherence to prescribed
home exercise. This study is important as it offers a valid
and reliable measure of assessing adherence to prescribed
exercise in the Greek clinical environment.?

Overall, the results showed satisfactory psychometric
characteristics of the translated Greek version of the EARS
questionnaire. The main findings demonstrated high lev-
els of test-retest reliability in community-dwelling older
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adults. The test-retest reliability for the total score was 0.9
(91% Cl: 0.81-0.95). The internal consistency of EARS-GR
was excellent (a=0.92) for the 6-item adherence behavior?
which is similar to the Brazilian version (0.94). Lower but
acceptable results was internal consistency for 6-item
adherence behavior for the English (Q=0.81),°> Japanese
(0.77),* and Nepali (0.88) version.”?

In addition, the ability of a clinical tool to detect real
changes in the patients’ status and discriminate patients
regarding their level of function, is important.?” This ability
(MDC) may be useful to physiotherapists in determining
whether change during or after intervention is clinically
significant.??In the current study, a MDC 95% of 1.94 points
on the scale was yielded, which is less than the results of
the Brazilian version (MIC: 5.5 in the EARS-Br total score).
This difference could be associated with the population of
interest in the current study and convenience sampling.
Future studies using more robust sampling methods and
wider populations aged >60 years with different disorders
are required.’?

Strengths and limitations

The present study had important clinical implications.
Firstly, it was the first study to perform a thorough cross-
cultural adaptation of the EARS into Greek. In addition,
this cross-cultural adaptation was performed according
to official guidelines (Beaton) and the researchers used
standardized statistical measures.

However, this study also had some limitations. First, the
study had a small sample size. Due to the COVID-19 pan-
demic, the data collection was stopped, and a preliminary
analysis was done with the sample. In addition, validity was
not measured in the current study. Future studies should
measure validity of the EARS-GR.

In conclusion, the EARS has been successfully cross-
culturally adapted to the Greek language. Psychometric
evaluation showed that the EARS can be used for research
and clinical measurements from Greek health professionals.

Further studies are recommended to investigate other
psychometric properties of the Greek version of the EARS
with a larger sample, including various age groups and
different diseases.
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AwamoAiticpikni Siaokeun TG KAipakag Exercise Adherence Rating Scale o€ EAAnVEG NAIKIWEVOLG
M. TZEKOYPA," A.TTAMMAAOIMOYAOY,? B. XAKEANAPH?
"Turjua @uoikoBeparsiag, SxoAr Emotnuwy Amokatdotaong Yyeiag, MNavemotruio MNatpwy, ldtpa, Pio,
2Aveédptntn epsuvntpla, lNdtpa, *Turiua GuoikoBeparnsiag, MNavemoTtrio Avtikrig ATTikrg, ABriva

Apxeia EAAnviknc latpikrc 2023, 40(6):833—-838

TKOMOZX H Siamohitioutkny Staokeun tTng KAipakag Exercise Adherence Rating Scale (EARS) otnv éNANVIKR YAWOOA Kat
N a&loAdynon Twv YUXOHETPIKWY XAPOAKTNPIOTIKWY AUTHG OE TIEPUTATNTIKOUG NAKIWHEVOUG. YAIKO-ME®OAOX Tpid-
vTa TTEVTE NAIKIWHEVOL, NAIKIAG 61-86 €TWV (24 yuvaikeg, 11 Avdpeg, pécog 6pog NAKIAG: 72,45+6,4 £Tn) CUMUETEIXAV
otn MEAETN. H Snpioupyodg tng KApakag gixe Swoel adela yia tn Staockeun). H StamoNTiopiky S1aoKeun TTpayUATOTOlL-
nOnke cvpewva pe Tig Siebveic katevBuvTPleg 0dnyieg Katd Beaton. Ot CUPMETEXOVTEG EKTTAISEUTNKAV YA €QOAP-
MOy AOKAOEWV KaT’ 0ikov Kal N cUppdp@won adloAoyndnke HeTd amod pia eBSoudda kat emava&lohoyriOnke petd
ané dvo eBSouadecg (a&lomoTia emMavaAnmTIKWV HETPOEWV). EEL eBSopddeg petd tTnv mpwtn a§loAéynon ol CUME-
TEXOVTEG TIPOOKANONKAV VA CUPTTANPWGCOULV TNV KAIHAKA yia TN SlEpeEVVNON TNG AVTATIOKPIOIHOTNTAG TNG. O Seiktng
E£0WTEPLIKNAG OUVETIELAG KAl O CUVTEAEOTHG a Tou Cronbach epapuootnkav yia tnv alohoynon tng a&lomoTiag Kat TnG
E0WTEPLKNG oLVAPELAG. H eAdxioTn avixveloipn allayn (MDC) xpnolpomoliOnKe yla TNV TOCOTIKOTIOINoN TNG ATTo-
TeENEOPATIKOTNTAG TNG TapéuBaong. AMMOTEAEZMATA H eAAnvikr €kdoon tou EARS (EARS-GR) petagpdotnke xwpig
18laitepeg SUoKOAieG. Ta amoteAéopata Katéypapav bPnAn eowtepikry cuvoxr (Cronbach’s a 0,92) kat aplotn a&l-
OTTIOTIO EMAVAANTITIKWY PETPNOEWV (ICC=0,9, 95% Sidotnua gumotoouvng [Cl]=0,81-0,95) yia TNV KAipaka Twv €81
nediwv. ZYMMEPAZMATA H kAipoka EARS-GR Slaokeudotnke ota EAANVIKE, BpéBnke a&ldmoTn Kat KatavonTr Kal
urmopei va xpnotpomolnBei Tdoo yla KAIVIKOUG O00 Kal Yla €PELVNTIKOUG OKOTIOUG. MpoTeivovtal HEANOVTIKEG PMENE-
TEG yla TN SlepevVNON AAWYV PUXOMETPIKWY XAPAKTNPIOTIKWY O HEYAAUTEPA SeiypaTa Kal SIaQOPETIKEG TTAONOELG.
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