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ARTICLE INFO ABSTRACT
Article history: Background: Estimates of the reliability and validity of the English nine-item Outcome
Received 12 May 2010 Expectations for Exercise (OEE) scale have been tested and found to be valid for use in various
Received in revised form 28 October 2010 settings, particularly among older people, with good internal consistency and validity. Data
Accepted 4 November 2010 on the use of the OEE scale among older Chinese people living in the community and how
cultural differences might affect the administration of the OEE scale are limited.
Keywords: Aim: To test the validity and reliability of the Chinese version of the Outcome Expectations
Mokken scaling procedure for Exercise scale among older people.
OEE-C scale Methods: A cross-sectional validation study was designed to test the Chinese version of
g;?/iircgf?zgvity the OEE scale (OEE-C). Reliability was examined by testing both the internal consistency
Reliability for the overall scale and the squared multiple correlation coefficient for the single item
Self-efficacy measure. The validity of the scale was tested on the basis of both a traditional
Social cognitive theory psychometric test and a confirmatory factor analysis using structural equation modelling.
Validity The Mokken Scaling Procedure (MSP) was used to investigate if there were any
hierarchical, cumulative sets of items in the measure.
Results: The OEE-C scale was tested in a group of older people in Taiwan (n =108, mean
age =77.1).There was acceptable internal consistency (alpha =.85) and model fitin the scale.
Evidence of the validity of the measure was demonstrated by the tests for criterion-related
validity and construct validity. There was a statistically significant correlation between
exercise outcome expectations and exercise self-efficacy (r=.34, p <.01). An analysis of the
Mokken Scaling Procedure found that nine items of the scale were all retained in the analysis
and the resulting scale was reliable and statistically significant (p =.0008).
Conclusion: The results obtained in the present study provided acceptable levels of reliability
and validity evidence for the Chinese Outcome Expectations for Exercise scale when used with
older people in Taiwan. Future testing of the OEE-C scale needs to be carried out to see whether
these results are generalisable to older Chinese people living in urban areas.
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What is already known about the topic? e The original English version of the Outcome Expecta-
tions for Exercise scale tested among older people has
e The concept of outcome expectations, together with self- been shown to have good internal consistency and
efficacy, plays a role in the adoption and maintenance of validity.
health behaviours. e Data obtained from the Outcome Expectations for
Exercise scale could provide valuable information for
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What this paper adds

e The Chinese version of the Outcome Expectations for
Exercise (OEE-C) scale is likely to be internally consistent
across its nine items although individual items explain
relatively little of the overall variance.

e This study provided evidence for criterion-related
validity and construct validity of the OEE-C scale and
results of the overall model fit of the scale are acceptable.

e The results of Mokken scaling provide a reliable
hierarchy of items thereby providing greater insight
into the latent trait, the outcome expectations of
exercise, being measured.

o Cultural influences may affect the results of estimation of
exercise outcome expectations measured by the OEE-C
scale.

1. Background

Self-efficacy is a central concept of Bandura’s social
learning theory (Bandura, 1977) and is widely applied in
predicting health behaviour, including exercise. The
underlying assumption of social cognitive theory figures
out that behavioural change and the maintenance of that
behaviour are a function of the expectations about one’s
ability to perform a certain behaviour (self-efficacy) and
the expectations about the outcome resulting from
performing that behaviour (outcome expectations) (Ban-
dura, 1986; Gecas, 1989; Schunk and Carbonari, 1984).
Outcome expectations, together with self-efficacy, play a
role in the adoption of health behaviours, the modification
of unhealthy habits, and the maintenance of change
(Bandura, 1991). It is therefore suggests that the stronger
the individual’s outcome expectations, the more likely that
one will initiate and persist with a given activity.

One’s outcome expectations for certain behaviour may
be inconsistent with self-efficacy of that behaviour
occasionally. People may agree that there are health
benefits to adopting exercise in general (outcome expecta-
tions), whereas they may judge themselves incapable of
including regular exercise in their daily life (self-efficacy)
because of, for example, limitation of physical functioning
or lack of time. Bandura (1997) suggested that people’s
level of motivation, affective states, and actions are based
on beliefs rather than on objective assessments. Belief in
behaviour’s positive consequence may be at times more
important than whether the behaviour has really caused a
positive consequence in the past (Bandura, 1997). For this
reason, how people behave can often be better predicted
through the beliefs they hold than by what the result of an
action can actually cause.

Although both self-efficacy and outcome expectations
play a role in motivating health behaviours (Bandura,
1989; Maddux and Lewis, 1995), outcome expectancies are
particularly important in forming an intention to adopt a
new behaviour (Bandura, 1997; Schwarzer, 1992). The
construct of outcome expectations was found to be an
influential factor in evaluating the effectiveness of smok-
ing cessation (Hertel et al., 2008) and weight loss
programmes (Finch et al, 2005). For example, Hertel

et al’s study (2008) explored that individuals hold
favourable outcome expectations about cessation were
more likely to initiate cessation. Regarding to older adult
population, empirical studies have shown that outcome
expectations have an important influence on older people’s
exercise behaviour (Conn, 1998; Jette et al., 1998; Resnick
and Spellbring, 2000; Schneider, 1997). A significant
relationship between exercise outcome expectations and
exercise behaviour has been found in different cross-
sectional studies (Conn, 1998; Schneider, 1997). Several
studies further reported that outcome expectations were
better predictors of exercise behaviour than self-efficacy
(Jette et al., 1998; Resnick, 1998).

The original English version of the Outcome Expecta-
tions for Exercise (OEE) scale was developed specifically to
measure exercise outcome expectations among older
people (Resnick et al., 2001; Resnick et al., 2000). The
scale was designed for older people in the sense of being
written using the older people’s own words to describe the
benefits they derived from exercise, and only included
those items that were identified by older adults them-
selves as being of benefit. Among the nine items of the OEE
scale, five of the items relate to physical benefits and four
focus on mental health benefits. Validation of the English
nine-item OEE scale have been tested and shown to be
valid for use among older American people in the United
States, with good internal consistency, validity and clinical
feasibility (Resnick, 2005; Resnick et al., 2000, 2001).

Whether or not these estimates are valid for older
people from different social and ethnic backgrounds
requires further examination. Little data exist on the use
of the OEE scale among older Chinese people living in the
community and how cultural differences might affect the
administration of the OEE scale has not been investigated.
Before the OEE scale can be applied more broadly, a cross-
cultural evaluation is warranted. The present study aims to
assess the reliability and validity of the Chinese version of
the Outcome Expectations for Exercise scale when used
with older Chinese adults in Taiwan.

2. Methods

The study took place in a rural community of east
Taiwan between April and May 2009. The criteria for
inclusion in the study were: being resident in a local
community, aged 65 years and over. The participants were
recruited from a list of older people (n =200) who resided
in the community and met the inclusion criteria. The
exclusion criteria were: an inability to carry out physical
activity independently or the necessity for assistance with
physical activity, such as the use of a walker. As suggested
by Schwab (1980), a sample of 10 people to each item was
required for validating an instrument (Schwab, 1980) and
therefore a minimum of 90 participants was needed in the
present study.

The original English version of the nine-item Outcome
Expectations for Exercise (OEE) scale specifically focusing
on the perceived consequences of exercise among older
people (Resnick et al., 2001) was translated into Chinese,
with the permission of the authors, for use in the present
study. A process of translation and adaptation of instru-
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ments that was developed by World Health Organization
(Unknown) was used to guide the translation and
adaptation process of the OEE scale. Forward translation
(English to Chinese) was carried out by a bilingual
translator and verified via further group discussion
following the completion of the translation. The focus of
the translation was on the conceptual equivalence of the
items (Brislin, 1986). Another translator who had experi-
ence of back translation was invited to back translate the
scale from Chinese to English and the back-translated
instrument was then compared with the original English
version to make sure the translation conceptually and
linguistically appropriate equivalent to the original English
version.

The translated instrument contained nine items mea-
suring the participants’ perceived benefit to exercise, such
as “exercise makes me feel better physically”, “exercise
makes my mood better in general”. One item of the
translated OEE scale were raised as being of concern with
regard to the Chinese words employed to describe “enjoy”
(item 5 exercise “is an activity I enjoy doing”). A modified
Chinese version was developed after a series of meetings
with members of the study team. Two professionals in the
fields of gerontology and public health in Taiwan were
then consulted for the wording and phrasing of each item
of the initial Chinese version of the scale. Twenty-two older
people living in another community were recruited to pilot
test the translated measure for readability and feasibility
of completion. Due to the short and simple sentence design
of the items in the scale, literate older people could read
and answer the items, while for the illiterate older people,
the items could also be understood by reading the item for
them. However, further explanation was required for both
groups of older people for the phrase of “a sense of
personal accomplishment” in item 6.

The data of the OEE-C scale were collected by a set of
questionnaires and administered by a nurse researcher to a
group of older people via face-to-face interviews in their
own homes. Following each statement about the outcomes
or benefits of exercise, the participants were asked to
choose one of five responses ranging from ‘strongly agree’
to ‘strongly disagree’. The scale was scored by summing
the numerical ratings for each response and dividing the
total by the number of responses. Higher scores indicate
lower exercise outcome expectations, with a minimum
score of 1 and a maximum score of 5. Data were then
reversed as that higher score represents strong exercise
outcome expectation for this validation test.

The validity of the OEE-C scale was also tested by using
several other measures. These measures included demo-
graphic information (i.e. age and gender), exercise self-
efficacy, physical activity status, and perceived health. The
demographic information included age, gender, years of
education, and marital status. Physical activity was
measured by the concept of frequency, duration and
intensity. Of those, frequency of physical activity was
measured by asking how often (times) the participant
exercised weekly in a recent month and duration was
measured by asking the time (min) involving in exercise
each time. The calculation of the mean hours of physical
activity was to multiply frequency of adopting exercise per

week, which was indicated as times, by the duration,
which was indicated as hour(s) each time. Borg’s ratings of
perceived exertion scale (RPE) (Borg, 1982) was used to
monitor participants’ intensities of physical activity. The
higher the score of RPE, which ranged from one to 15,
represents the higher intensity of physical activity and
mild to moderate intensity of physical activity was defined
between six and eight.

Exercise self-efficacy was measured using the Chinese
Self-Efficacy for Exercise (SEE-C) scale (Lee et al., 2009). It
was selected for use in the present study because of its
prior use among older people (Lee et al., 2007a; Resnick
and Jenkins, 2000; Resnick and Nigg, 2003). This scale
focuses on self-efficacy expectations relating to the
confidence to exercise in the face of encountering barriers
(such as bad weather and tiredness). The reliability and
validity of this scale and the Chinese version were tested in
previous studies (Lee et al., 2009; Resnick, 2000; Resnick
and Jenkins, 2000). The participants were asked to choose
the response that most reflected their situation. As the
original English version, the SEE-C consists of nine in total.
The responses for each item were scored from 0 to 10 and
represented their degree of confidence about undertaking
exercise regularly on various occasions. The scale was
scored by summing the numerical ratings for each
response and dividing the total by the number of non-
missing responses. The mean scores for the self-efficacy of
exercise ranged from O to 10 with higher scores
representing greater exercise self-efficacy. The internal
consistency of the SEE-C scale, as measured by Cronbach’s
alpha was .90 in this study (n=108).

Perceived health was measured by three items used in
others’ work (Conn, 1998; Hawkes and Holm, 1993) that
are summed to create a score of between 3 and 10, with
higher scores indicating better perceived health. The
participants rated their health as ‘very good’, ‘good’, ‘poor’,
or ‘very poor’. They then compared their health to others
similar in age to themselves and rated it as ‘better than
average’, ‘average’, or ‘worse than average. The participants
further rated the extent to which their health interfered
with their desired activities as ‘not at all’, ‘somewhat’, or ‘a
great deal’. The criterion validity of this measure of
perceived health has been supported by findings that
suggest positive correlations with physician visits (r=.25)
(Kviz and Flaskerud, 1984), number of reported symptoms
(r=.38) (Kviz and Flaskerud, 1984), number of chronic
illnesses (r=—.46) (Conn, 1998) and number of prescrip-
tive medications (r=—.40) (Conn, 1998). The Cronbach’s
alpha of the perceived health scale was .63 in the present
study (n=108).

3. Statistical analysis

Descriptive analyses of the data were performed with
all of the study variables to describe the study participants.
Estimates of internal consistency were carried out using
Cronbach’s alpha and .7 or greater was considered as
evidence of the internal consistency of the OEE-C scale
(Nunnally and Bernstein, 1994). For a single item measure,
an alternative estimate of reliability using a structural
equation modelling, a squared multiple correlation coeffi-
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cient (R?), was used (Bollen, 1989), as R? estimates the
systematic variance in the observed score that can be
explained by each item in the measurement model (Bollen,
1989; Jagodzinski and Kuhnel, 1987).

Validity testing for the OEE-C scale was based on both
traditional psychometric testing that was analysed with
the use of SPSS version 14.0 and a confirmatory factor
analysis using structural equation modelling that was
analysed with the use of EQS version 6.1. For traditional
psychometric testing, criterion-related validity was exam-
ined by a multiple regression analysis. Four variables (age,
gender, perceived health, and exercise self-efficacy) were
included as predictors of physical activity status. Construct
validity was tested by the use of know-group technique,
which involves differentiating members of one group from
another on the basis of their scale scores (Devellis, 2003).
This was examined by testing the hypothesis that those
who were regular exercisers would have higher exercise
outcome expectations than those who exercised less
regularly. The construct validity of the OEE-C scale was
also examined by testing the hypothesis that there would
be a statistically significant relationship between exercise
self-efficacy and exercise outcome expectations.

A confirmatory factor analysis was carried out using
structural equation modelling. The chi-square statistic, the
Normed Fit Index (NFI), the Comparative Fit Index (CFI)
and the Steigers’ root mean square error of approximation
(RMSEA) were used to estimate the model fit. The larger
the probability associated with the chi-square, the better
the fit of the model to the data (Loehlin, 2004). Because the
chi-square statistic is influenced by the sample size, the
chi-square divided by degrees of freedom was used to
evaluate the model fit.

In addition to the above analysis, the Mokken scaling
procedure (MSP) was used to investigate if there were any
hierarchical, cumulative sets of items in the questionnaire
with the use of MSP version 5 for Windows. Mokken
scaling falls within the set of analytical techniques called
item response theory (IRT), which examines the relation-
ship between the items in a scale and the latent trait being
measured through the ordering of items along the latent
trait (van Schuur, 2003). Principally, Loevinger’s coefficient
(H) is used to judge if a hierarchy of items exists, i.e. when
an H of >.40 is considered good (Molenaar and Sijtsma,
2000). The reliability of the scale (Rho) can be checked
using a test-retest procedure that is analogous to
Cronbach’s alpha and Rho >0.7 is taken to indicate a
reliable scale.

4. Results

The study was approved by the Hualien Education
University Ethics Committee and signed informed consent
was obtained prior to data collection. Validity and
reliability test of the Chinese version of OEE scale was
examined in a group of older people living in community
(n=108). The mean age of this group of participants was
77.1 (SD=5.8) years. The majority of the participants was
male (58.3%), low education level (lower than primary
school level, 56.5%) and not living alone (94.1%).

Table 1

Demographic data and mean scores for the study measures (n=108).
Mean Range n (%)
(SD)

Age (years)
Male/Female

77.1(5.77)  66-91

Education level
<6 years
>6 years
Marital status
Married 102 (94.4)
Unmarried 6 (5.6)
Living alone
No 102 (94.4)
Yes 6 (5.6)
The top three chronic
diseases
Hypertension
Diabetes mellitus
Heart disease
Average number of
chronic disease per
participants
Exercise outcome
expectations (measured
by OEE-C scale)
Exercise self-efficacy
(measured by
SEE-C scale)
Perceived health
Self-reported mean
hours of mild to
moderate physical
activity/week
Participating in regular
physical activity

87 (80.6)
21 (19.5)

81 (75.0)

23 (21.3)

22 (20.4)
2.3 (1.3) 0-6

4.2 (0.62) 1-5

6.9 (3.10) 0-10

6.8 (1.55) 3-10
5.1 (5.04) 0-21

82 (75.9)

SD = standard deviation.

The mean scores of the study participants on the OEE-C
and SEE-C scale, their perceived health, and levels of
physical activity are presented in Table 1. The mean OEE-C
score was 4.2 (SD=0.62) on a scale of 1 to 5 and the mean
perceived health score was 6.8 (SD=1.55) on a scale of 3—
10. More than three quarters (82/108, 75.9%) of the
participants took part in regular physical activity. The
participants were involved in 5.1 h (SD = 5.04) per week of
mild to moderate physical activity. The Cronbach’s alpha
coefficient of the OEE-C scale was .85 (n=108), which was
similar to the original English version, which was .89
(n=175) (Resnick et al., 2000). All of the item intercorrela-
tions were positive and statistically significant, which
ranged from .27 (item 8 with item 3 and item 9 with item
7) to .78 (item 6 with item 5). The squared multiple
correlation coefficients (R?) ranged from .24 (item 1) to .72
(item 5) (Table 2).

The evidence for the criterion-related validity of the
OEE-C scale was supported by the fact that the exercise
outcome expectations were significantly related to the
mean exercise hours per week (r=.33, p <.01) (Table 3). A
standardised Beta coefficient was .20 (p=.033) in a
regression model after adjusting for age and gender
(F=16.987, p <.0001). Exercise self-efficacy was another
variable in the model, which was statistically significantly
related to exercise behaviour. Overall, the two variables
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Table 2
Reliability estimates (R?) for the OEE-C measure.

Question items Reliability

estimates (R?)

Exercise. ..

1. Makes me feel better in general .28
2. Makes my mood better in general 24
3. Helps me feel less tired 27
4. Makes my muscles stronger .40
5. Is an activity I enjoy doing 72
6. Gives me a sense of personal .61
accomplishment

7. Makes me more alert mentally 33
8. Improves my endurance in 35
performing my daily activities

9. Helps to strengthen my bones 37

account for 23% of the variance in weekly mean exercise
hours.

Evidence of construct validity of the OEE-C scale was
supported by a statistically significant difference between
the OEE-C scores of those exercising regularly defined as
that a total exercise time per week is more than 60 min
with at least 10 min per occasion (American College of
Sports Medicine, 2007) and those who did not (t=—2.86,
p=.005). Those who exercised regularly had a mean OEE-C
score of 4.3 (SD=0.59), whereas those who did not had a
mean score of 3.9 (SD =0.64). There was also evidence for
the construct validity of OEE-C scale on the basis of a
statistically significant correlation between exercise out-

Table 3
Bivariate correlations of the major study variables (n=108).

come expectations and exercise self-efficacy (r=.34,
p<.01) (Table 3). The moderate association between
exercise outcome expectations and exercise self-efficacy
further supports the fact that they are distinct constructs.
There was acceptable support for the confirmatory
factor analysis of the Chinese version of the Outcome
Expectations for Exercise (OEE-C) scale. The Chi-square
divided by degrees of freedom (x?/df ratio=2.26) sug-
gested a fair model fit (Arbuckle, 1997) nevertheless, the
probability associated with the x? is small (x°=60.92,
df=27,p <.0001). The NFI (Normed Fit Index) was .98 and
the CFI (Comparative Fit Index) was .99. However, RMSEA
(Root Mean Square Error of Approximation) was on a
borderline, at .108. Each item was statistically significantly
related to the outcome expectations with path coefficients
ranging from .49 to .85. The nine items explained in total
40% of the variance in exercise outcome expectations.
The outcome of the Mokken Scaling Procedure analysis
is shown in Table 4. Nine items were retained in the
analysis and the resulting scale was moderately strong
(H=.43), reliable (Rho=0.85) and statistically significant
(p=.0008). The most readily adopted item, as indicated by
the mean score is that exercise improves mood and the
least readily adopted is that exercise improves mental
alertness. In Mokken scaling terms, therefore, the least
difficult item pertains to mood and the most difficult
pertains to mental alertness. The arrangement of the items
in the scale, in terms of difficulty, runs from those
concerned with psychological outcomes: mood, feeling
better physically and enjoyable activity. The most difficult

Self-reported mean Exercise outcome expectations Exercise self-efficacy Perceived
hours of mild to (measured by OEE-C) (measured by SEE-C) health
moderate physical
activity/week
Self-reported mean hours of mild to 1
moderate physical activity/week
Exercise outcome expectations 337 1
(measured by OEE-C)
Exercise self-efficacy 467 347 1
(measured by SEE-C)
Perceived health 28" 22" 1

Note: OEE-C, Chinese version of Outcome Expectations for Exercise scale; SEE-C, Chinese version of Self-Efficacy for Exercise scale.

" p <.05 (Pearson’s correlation coefficient).
” p <.01 (Pearson’s correlation coefficient).

Table 4
Mokken scaling analysis of Outcome Expectations of Exercise (n=108).

Item number Mean score Item H Item label

7 3.74 45 Makes me more alert mentally

9 4.07 40 Helps to strengthen my bones

4 417 45 Makes my muscles stronger

3 422 37 helps make me feel less tired

8 4.22 42 Improves my endurance in performing my daily activities
6 4.26 48 Gives me a sense of personal accomplishment
5 4.30 .53 Is an activity I enjoy doing

1 4.44 39 Makes me feel better physically

2 4.50 41 Makes my mood better in general

Total 4.21 (SD=5.57) 43 Rho=0.85; p=.0008
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items are concerned with tangible physical and mental
outcomes, such as strength and mental alertness.

5. Discussion

The Chinese Outcome Expectations for Exercise (OEE-C)
scale was found to be effective in examining expected
outcomes of involving exercise among older people. There
was evidence of internal consistency, tested by Cronbach'’s
alpha. However, evidence of the reliability, based on
squared multiple correlation coefficients (R?), was rela-
tively limited. There were three items having an R? lower
than .3, indicating that less than 30% of the variance in each
of the three items was explained by the model. It is
possible that the benefits of feeling better physically (item
1), improving one’s mood (item 2), and feeling less tired
(item 3) were less desirable among this group of
participants. This may have resulted from cultural
influence. Older Chinese people’s intention to exercise is
mainly for the sake of their health to prevent them
becoming a burden on their children (Lee et al., 2007b).
Therefore, additional relevant items, such as “exercise
makes me feel more independent”, might improve the
model fit and explain more of the variance in exercise
outcome expectations among older Chinese people.
Further exploration of the beneficial effects of exercise
as particularly recognised by the older adult population is
warranted to ensure that a full construct of exercise
outcome expectations is included in this measure. Item 5
(exercise is an activity I enjoy doing) obtained the highest
level of R? (.72), indicating that the enjoyment of exercise
may perform an essential role of being an expected benefit
of exercise among older people. The R? of item 4 (exercise
makes my muscles stronger, R? = .40) was low and it might
be influenced by the media due to the fact that the fit image
of the advertisement came mainly from young adults.
Older people may therefore assume that the benefit of
exercise in terms of strengthening muscles is aimed at
younger people or that limitations in physical functioning
prevent them from becoming a member of the exercise
society (Lee et al., 2008), which may meanwhile lessen
older people’s confidence about doing exercise. A previous
OEE validation study found that the emphasis in the lay
literature on the bone building benefits of exercise makes
the R? of item 9 (exercise helps to strengthen my bones)
increase from .33 to .53 (Resnick et al., 2001). To some
extent, these support the use of a media campaign and lay
literature to influence and enhance the exercise outcome
expectations but it needs particularly to make the target
older people to strengthen both their exercise outcome
expectations and exercise self-efficacy. Therefore, those
items are still important in the measure of exercise
outcome expectations among older people in terms of
informing the design of physical activity intervention
programme.

The evidence of the criterion-related validity of the
measure was supported by a positive correlation between
exercise outcome expectations and weekly exercise hours.
There was also evidence for the construct validity of the
measure based on the hypothesis that there was a
statistically significant correlation between exercise out-

come expectations and exercise self-efficacy and on the
basis of the known-group technique as those exercising
regularly had a significantly higher OEE-C score than those
who did not. Recently, McAuley and colleagues’ validation
study also found that higher self-efficacy for exercise was
significantly associated with social aspects of Outcome
Expectations for Exercise among multiple sclerosis
patients (McAuley et al, 2010). Nevertheless, these
correlations were weak, although they were statistically
significant in the present study. This may be related to the
fact that many factors influence exercise and other forms
of physical activity behaviour, particularly among older
people. Confirmatory factor analysis indicated that the fit
of the full model to the data was acceptable but relatively
lower than that of the original English version. Further
testing of this scale with older Chinese people living in
urban areas is needed to evaluate the reliability of the OEE-
C scale and explore the reasons for the low R? values.

The differences in the participants’ characteristics
between the present study and the previous investigations
of the OEE scale (Resnick et al., 2001) include race (Chinese
vs. White American), education (fairly well educated vs.
well educated), gender (more male vs. more female), the
mean age of the participants (77.1 5.8 vs. 85 £ 6.1 years),
and marital status (mainly married vs. mainly unmarried).
The participants in the original validation study (Resnick
et al., 2000), who were living in a continuing care retirement
community, were involved in more hours per week of
physical activity than the participants in the present study
(12.5+8.6 vs. 5.1 +5.0), while the scores for the exercise
outcome expectations were higher in the present study than
in that by Resnick et al.’s other validation study (2001), in
which the participants lived independently in their own
apartments (4.2 +0.62 vs. 3.4 +0.82). Whether the differ-
ences in the exercise outcome expectations scores between
the two groups were from various living environments that
might facilitate different ranges of physical activity resources
or reside in an enjoyable rural environment requires further
investigation.

The results of the Mokken scaling has added value to the
present analysis and also to the psychometric analysis of
the OEE-C scale as it both complements the classical test
theory analysis and provides a reliable hierarchy of items
thereby providing greater insight into the latent trait,
outcome expectations of exercise, being measured. The
items in the Mokken scale are grouped similarly to the
outcome of the factor analysis from previous studies with
psychological outcomes and the physical outcomes of
exercise (Resnick et al., 2000, 2001). However, the results
from the Mokken scale procedure in the present study
shows how the psychological and the physical outcomes
are related in the sense that people more readily perceive
psychological outcomes than physical ones. The practical
application of this finding is that people who score highly
on the physical as well as psychological outcome
expectations of exercise may benefit more than people
who simply score highly on psychological outcomes, so
future study to test the effect of this application is
warranted.

The present validation study of the OEE-C scale was
carried out among a group of older people who were living
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in a rural area; the findings may, therefore, be context
specific, which makes it difficult to generalise them to
other settings, such as urban areas. Further investigation is
needed to test if the findings are consistent over time,
between countries, and in different community settings in
regard to older people’s perception of Outcome Expecta-
tions for Exercise. Another limitation of the present study
is that the data about the physical activity were collected
by the self-report method, which may cause reporting bias,
relating to the accuracy of the older people’s response to
the amount of physical activity. The reliance on self-
reported walking and physical activity may limit the
validity of the data, previous studies have found that
participants over 65 may tend to overestimate their
physical activity amount (Sallis and Saelens, 2000; Sims
et al.,, 1999). More objective measures of physical activity,
such as including a pedometer, are needed to establish the
relationship between exercise outcome expectations and
exercise behaviour in a more accurate way.

6. Conclusion

To our knowledge, this is the first study that system-
atically examines the reliability and validity of the Chinese
Outcome Expectations for Exercise (OEE-C) scale among
older Chinese people. Acceptable levels of reliability and

validity for the scale were found when tested in older
people in Taiwan. This indicates that the OEE-C scale can be
employed to measure the perceived exercise benefits
among older Chinese people living in rural areas. Although
the instrument demonstrated evidence of reliability and
validity, further improvements are warranted. The applic-
ability of the scale will be explored through its future use in
nursing practice (such as in the community), in research
studies, and with different age groups (such as younger
adults).
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Appendix A. Chinese Outcome Expectations for Exercise scale

Chinese Outcome Expectations for Exercise scale
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