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Table 3 Factors associated with total Burden

95%_ Index of Caregivers score in limited patients
confidence .
. - ) who were free from pressure ulcers, using a
Characteristic B-coefficient  interval P-value L : .
multivariable linear regression model {n= 115)
Usage of airmat (vs. no) 3.52 1.10 10 5.95 0.01
Patient age, per 1-year increase -0.04 -0.18 t0 0.09 0.47
Patient gender, female (vs. male) 0.70 —-4.50 to 5.91 0.76
Caregiver age, per 1-year increase -0.02 -0.27 t0 0.24 0.89
Caregiver gender, female (vs. male) -1.23 -4.601t02.14 0.42
Family relationship, spouse (vs. others ) 1.32 -5.05 to 7.69 0.64
Daily estimated time for caregiving, per 10-hour 0.10 —1.80 to 2.00 0.91
increase
National index of long-term care need, the severest -3.42 -5.96 to -0.88  0.02
grade (vs. other grades)
Alzheimer-type dementia {vs. no) 3.10 -52%t0 1149 042
Violence by patients within past 3 months, {vs. no} 6.84 3.621t010.07 0.001

scores than those who did not (B-coefficient = 3.52, 95%Cl: 1.10-
5.95, P=0.01). In contrast, patients with the severest grade of
long-term care need according to the national index were likely
to have lower caregiver burden than patients with less severe
grades (B-coefficient =-3.42, 95%CI: -5.96 to —0.88, P =0.02)
(Table 3).

Discussion

Our present study quantitatively revealed that informal caregivers
whose patients were free from pressure ulcer had a higher car-
egiver burden than those who failed to prevent pressure ulcer. Of
particular note, these results were derived using two validated
scales of caregiver burden, the BIC and ZBI, confirming the
robustness and reliability of the observed relationship. The asso-
ciation also tended to be clearly defined in analyses using catego-
rized BIC scores, and the rate of patients who were free from
pressure ulcers increased with increasing BIC score in a dose-
dependant manner.

The participants in the present study were vulnerable and
mostly bedridden, suggesting that they had a high risk of devel-
oping pressure ulcer [20]. This observed relationship therefore
indicates an association between efforts to prevent pressure ulcer
and higher caregiver burden. The difference in BIC score, catego-
rized by the state of pressure ulcer, is shown in Table 2. Comparing
the difference with other factors, a BIC score of 3.18 was almost
six times larger than that from spending an additional 10 hours for
home care per day. Preventing pressure ulcer is not only a time-
consuming burden but also hard work which requires the knowl-
edge and ability to carry out prevention protocols for informal
caregivers [12,20]. Given the strong emphasis placed on the
responsibility of caregivers in preventing pressure ulcer in Japan,
it seems natural that caregivers who try to prevent pressure ulcer
feel a higher degree of strain [21]. Furthermore, subgroup analysis
showed a relationship between airmat use and relatively high
burden in caregivers whose patients were free from pressure
ulcers. All patients in the present study had severely limited activ-
ity and mobility, making them candidates for airmat use. Caregiv-
ers who prepared airmats for patients before development of
pressure ulcers therefore seemed to be more concerned about
patient well-being. Results from subgroup analysis indicated that
dedicated caregivers were likely to have higher caregiver burden.
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These findings potentially raise a conflicting issue in home care
settings, given the general acceptance that airmat use reduces
caregiver burden [22]. However, caregiver burden is a comprehen-
sive concept which includes not only physical but also psychologi-
cal burden regarding the ‘meaning of caregiving’ [8]. Dedicated
caregivers are likely to strive not only to care for but also to cure
their patients [23]. This attitude may exaggerate the burden with
respect to the ‘meaning of caregiving’, because most vulnerable
patients have little chance for recovery. To deal with psychological
burden, present efforts to reduce physical burden, such as the
introduction of airmat use and home care service, should be
complemented by more intensive care towards informal caregiv-
ers, including counselling by psychiatric specialists. Home nurses
should consider not only patient health but also psychological
distress in caregivers. In home care settings, self-administered
screening to assess depressive symptoms, such as the short version
of the Center for Epidemiological Studies Depression Screening
Index, may be feasible [24]. Furthermore, a society-wide paradigm
shift from cure to care in managing home care patients appears
necessary.

Our results also showed several other factors associated with
caregiver burden. A statistically significant relationship was
observed between violent behaviour in patients and increased car-
egiver burden, supporting previous investigations into the associa-
tion between aggression in patients with Alzheimer-type dementia
and caregiver burden [25]. In the subgroup analysis, the severest
grade of long-term care need according to the national index was
associated with lower caregiver burden. Although not statistically
significant, this relationship was also seen in the main analysis.
One possible explanation for this relationship may be that less
impaired patients might require more continuous care and obser-
vation than completely bedridden patients. At the very least, this
relationship might imply the intractability of caregiver burden in
informal caregivers.

Several limitations of the study warrant mention. First, addi-
tional details about pressure ulcers were not ascertained in the
medical records, so we were unable to evaluate the influence of
other variables in the relationship between pressure ulcer prevent-
ing and caregiver burden. Second, we did not investigate the rela-
tionship between the preventive status of pressure ulcers and
caregiver burden in other countries. Global generalization of our
results therefore requires further investigation. Third, the cross-
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sectional design of our study prevents us from determining causa-
tion or a temporal relationship. As a general limitation of
observational studies, adjustment of unknown confounding factors
highly associated with the investigated relationships was not
possible.

In conclusion, using a multicenter sample of vulnerable
patients, our results show that informal caregivers whose patients
were free from pressure ulcer are likely to have higher caregiver
burden. We interpret our results to mean that the continuous effort
required to prevent pressure ulcer might be associated with higher
strain in informal caregivers. A society-wide approach towards
managing psychological burden in informal caregivers is now
necessary.
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Introduction

Abstract

Objective We investigated whether providing participants in an exercise programme with
regular feedback on their exercise progress affected their adherence to the programme
regimen.

Method We conducted a randomized controlled trial. Adult men and women with border-
line hypertension and a body mass index = 25.0 were randomized to two intervention
groups (groups A and B) and one control group (group C) and were prescribed regular
aerobic exercise. During the 12-week study period, group A was provided with both
feedback information on their exercise progress and a health letter, while group B was
provided with the health letter only. The main outcome measure was exercise performance,
per cent achievement of target exercise level (%) defined as the number of weeks during
which the exercise target was reached divided by the number of weeks in the programme.
Results were compared using the Kruskal-Wallis test.

Results A total of 105 study subjects were randomized into three groups (A, n=37; B,
n=37 and C, n=31). Per cent achievement of target exercise level during the 12-week
period was highest in group A (26.5%), followed by groups B (22.9%) and C (17.4%)
(P =0.306). Subjects who received regular feedback during the exercise programme tended
to have higher exercise performance.

Conclusions In improving adherence to exercise intervention, the provision of regular
feedback to participants in an exercise programme may be an effective intervention.

Although programmes promoting aerobic exercise are prevalent
throughout Japan, concern has been raised that participants may

Reduced physical activity is a major public health concern in many
developed countries. The importance of physical activity and exer-
cise in the primary prevention of disease [1,2] is increasingly
recognized, and regular exercise and the maintenance of cardio-
vascular and respiratory function are now considered important
components of an integrated approach to the prevention of chronic
diseases [3].

not adhere to the programmes that are of extended duration and
may tend to stop exercising particularly soon after the programme
is finished. A prior study, for example, showed that more than half
of the programme participants stopped exercise 2—4 months after
cessation [4]. Effective interventions in improving adherence to
exercising remain unknown. Given that the determinants of long-
term adherence include the maintenance of motivation, personal

© 2010 Blackwell Publishing Ltd, Journal of Evaluation in Clinical Practice 17 (2011) 7-11 7
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experience of the benefits of exercise and willingness to continue
the exercise programme [5], we hypothesized that the provision
of regular feedback to participants on their progress may encour-
age them to continue doing exercise. Studies in other countries
have shown that subjects provided with regular feedback on their
progress during an exercise programme achieve higher physical
activity levels and are less likely to drop out of the programme than
those without such feedback; however, a method of specific inter-
vention has yet to be established [6,7]. The establishment of exer-
cise programmes for health promotion thus requires the creation of
effective feedback methods and confirmation of their efficacy.

Here, we conducted a randomized controlled trial to assess
whether the regular provision of information on the physical
effects of exercise and the maintenance of log books recording the
details of the exercise affect the adherence to exercise.

Methods

Subjects

Subjects were adult men and women with borderline hyperten-
sion and a body mass index (BMI) = 25.0 at five companies in
Komatsu City, a coastal city on the Japan Sea, Ishikawa Prefecture,
who underwent a routine physical examination from April to
May 2005. Borderline hypertension was defined as a systolic
blood pressure (SBP) of 130-159 mmHg or diastolic blood pres-
sure (DBP) of 85-99 mmHg, both of which are categorized as
high normal to mild hypertension by the Japanese Society of
Hypertension.

Study participants were recruited by representatives of each
company and the overview of the exercise programme was posted
on a company bulletin board. Employees willing to participate in
the study were briefed on the contents of the first session and the
necessary cautions to be observed. We also explained favourable
effects of aerobic exercise on a variety of chronic conditions. A
total of 111 participants aged 25-68 years volunteered to partici-
pate and all of them agreed to sign the letter of study consent. After
the informed consent was obtained from all participants, we
measured height, weight and blood pressure, and we conducted
submaximal step test to predict maximal oxygen consumption
(Vo2max). Six participants were excluded owing to normal blood
pressure or BMI, leaving 105 subjects as participants in the trial.

Study design and intervention

The study was conducted as a randomized controlled trial. The
subjects were stratified by company, disease (obesity, hyperten-
sion, both) and age (age 2040, 41-69 years), then randomized
into three groups, A (n=37), B (n=37) and C (n = 31).

All subjects undertook a home-based aerobic exercise pro-
gramme during the study period, which included any or all of
walking, jogging and swimming at the discretion of the individual.
Target exercise dose for each participant was set to meet the
exercise recommendations proposed by the American College of
Sports Medicine in 1990, namely aerobic exercise of more than 20
minutes per session and three sessions per week [8]. The minimum
duration of any particular exercise within a session was set at 10
minutes and above. We set exercise intensity at moderate intensity
or higher according to the definition by the American College of
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Sports Medicine. An exercise of moderate intensity is equivalent
to 3-6 metabolic equivalents [9].

Subjects in group A were provided with feedback based on their
exercise and a ‘health letter’, which is a newsletter on health issues
every 2 weeks, while Group B was given the health letter alone
every 2 weeks. Group C was a control group that was instructed
to submit exercise records without any intervention. Comparison
of groups A and B allowed us to evaluate whether the provision of
regular feedback to participants in an exercise programme affected
their adherence, while comparison of groups B and C indicated the
effect of regular contact with participants via periodic health letter.
The newsletter contained general health-related topics without
specific reference to the effects of exercise.

Content of feedback intervention

We quantitatively analysed exercise records submitted by group A
subjects and returned the resulting data sheets to them as feedback
via regular mail or fax. Feedback contents included the following
items:

1 a graph of body weight and blood pressure (daily changes
over the preceding 2 weeks; changes during the study period;
elapsed exercise time; overall increase or decrease since the start
of the programme; and variation from normal weight and blood
pressure);

2 exercise history (daily exercise achievement represented by
coloured boxes on calendar boxes);

3 pedometer record (cumulative walking distance illustrated on a
map from Komatsu City through famous sightseeing spots in
Japan; cumulative steps, average steps and walking distance per
day; maximum/minimum steps; and maximum/minimum walking
distance); and

4 caloric expenditure (cumulative caloric expenditure over the
preceding 2 weeks, calculated from the pedometer recordings).

Data collection

We collected the following information at the first study session:
sex, age, height, BMI, SBP and DBP, Vo2max, medical history,
history of present illness, current medication, smoking history,
drinking habit and stage of change in exercise behaviour [10].

All participants were instructed to record pedometer, weight and
blood pressure data by disease and daily exercise achievement on
a specific sheet everyday. Daily target exercise level was met if the
subjects performed more than 20 minutes’ aerobic exercise per
day. The subjects submitted the exercise records to the data centre
by mail or fax once every 2 weeks, with the due date written on
each record sheet in advance to facilitate compliance. When
records were more than 3 days overdue, we sent a reminder by
mail or fax.

We held the programme-end assessment after the 12-week study
period, at which time we evaluated BMI, blood pressure and
Vo2max by conducting submaximal step test for all participants
to determine the effects of exercise.

To assess adherence to exercise after the programme ended,
participants were sent a questionnaire 1 month after completion of
the survey, which investigated how many days a week and for how
many hours a day the participants were still performing aerobic
exercise.

© 2010 Blackwell Publishing Ltd
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Table 1 Characteristics of subjects at baseline

Group A (n=37) Group B (n=37) Group C (n=31)

Age 39.3 £9.1 41.8 =109 40.4 +10.3
Male 30 (81) 28 (76) 27 (87)
Body mass index (kg m?) 27534 27.0 %= 3.0 265+ 28
Systolic blood pressure (mmHg) 140 = 18 141 =17 140 = 14
Diastolic blood pressure (mmHg) 88 = 11 86 + 10 86 *+ 11
Vo2max (mL kg™ minute™) 33.6 +3.2 326 5.7 34.4 4.3
Present illness 8 (22) 5(14) 9 (29)
Smoking 15 (32) 11 (49) 11 (36)
Excessive drinking 8 (22) 5(14) 4(13)
Habitual exercise 18 (49) 15 (40) 11 (35)

Data expressed as mean + standard deviation or number of subjects (%).

The main outcome measure throughout the study was the %
achievement of target exercise level (%), defined as the number
of weeks during which the exercise target was reached divided
by the number of weeks in the programme. When records of
daily exercise achievement were missing, the subject was defined
as not having exercised. Secondary outcomes included BMI,
SBP/DPB, Vo2max, and adherence to exercise and total exercise
time (in minutes) per week at 1 month after the end of the pro-
gramme. Adherence was defined as the maintenance of aerobic
exercise for 3 or more days per week and for 20 minutes
per day.

We submitted the protocol of this study to the Institutional
Review Board of the Faculty of Medicine, Graduate School of
Medicine, Kyoto University in March, 2005. This study was
approved by the Institutional Review Board of the Faculty of
Medicine, Graduate School of Medicine, Kyoto University.

Statistical analysis

We compared the % achievement of target exercise level in the
three groups by the Kruskal-Wallis test. We also analysed the data
after stratification by age (=40 or >40 years) at the beginning of
the exercise programme.

We compared BMI, SBP/DPB and Vo2max at the first and
second sessions by the paired r-test. Statistically significant dif-
ferences were analysed for variance using the groups (A, B, C)
as explanatory variables. Data from subjects taking antihyper-
tensive medications were excluded from analysis of SBP and
DPB.

We also compared differences among the groups in the propor-
tion of adherent subjects and in exercise time per week in minutes
at 1 month after the exercise programme by the Kruskal-Wallis
test.

All analyses were performed using spss version 11.5 for
Windows.

Results

Subjects

Average age of the 105 subjects was 40.5 = 10.1 years. The
number of subjects in groups A, B and C after randomization was
37,37 and 31, respectively. Baseline characteristics of the subjects
by group showed no statistically significant differences (Table 1).

© 2010 Blackwell Publishing Ltd
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Figure 1 The % achievement of target exercise level. The provision of
regular feedback tends to be effective in improving adherence to the
programme.

A total of 99 subjects (34 in group A, 35 in group B, 30 in group
C) attended the programme-end session.

Main outcome measure

The % achievement of target exercise level during the 12-week
period was highest in group A (26.5%), followed by groups B
(22.9%) and C (17.4%) (P = 0.36) (Fig. 1). Figure 2 compares the
% achievement of target exercise level by age group.

Secondary outcome measures

Changes in physiological indicators

Changes in BMI before and after the exercise programme were
0.21 kg m™2 in group A (n=34), 0.21 kg m™ in group B (n=34)
and 0.05 kg m™ in group C (n=30). BMI after the programme
appeared to be lower in each group.

Changes in SBP before and after the programme trended down-
ward by 0.9 mmHg in group A (n = 30) and 2.9 mmHg in group B
(n=32), whereas that in group C (n=29) trended upward by
1.6 mmHg. Likewise, DBP in groups A and B decreased by 0.4 and
2.3 mmHg, respectively, whereas that in Group C increased by
0.4 mmHg.
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Figure 2 Comparison of the % achievement of target exercise level by
age group. There was significantly different (*P=0.040) between

groups A (23.4%) and C (6.4%).

Among other variables, Vo2max increased by 1.0 mL kg™
minute™ in group A (n=34), 1.2 mL kg™ minute™ in group B
(n=30) and 0.8 mL kg™' minute™ in group C (n = 29).

Maintenance of exercise and total exercise time per
week at 1 month

The number of respondents to the follow-up questionnaire evalu-
ating exercise adherence at 1 month after cessation was 46, repre-
senting 43.8% of the original study subjects (48.6% in group A,
35.1% in group B and 48.4% in group C). The percentage of
subjects maintaining exercise at 1 month was highest in group A
(22%), followed by groups B (15%) and C (13%) (P = 0.76). Total
exercise time per week was 108.1 hours in group A, 64.2 hours in
group B and 90.7 hours in group C.

Discussion

In our study, subjects who received regular feedback during an
exercise programme tended to have better adherence to the target
exercise level than those receiving a periodic health letter only.
This finding suggests that the provision of regular feedback may
be effective in improving exercise adherence. Furthermore, the
results also suggested that the provision of a newsletter to contact
subjects alone may also promote exercise adherence.

10
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In this study, stratified analysis by age indicated that subjects
aged over 40 years performed exercise more often than those
below 40 throughout the study. Subjects aged over 40 years may
have been more concerned about their health, with greater moti-
vation to stay fit, with or without the intervention. In subjects aged
below 40, the finding that group A attained a higher target level
than group C suggests that the provision of regular feedback in
an exercise programme is more effective for younger participants.
For younger people who are relatively less concerned about their
health, active intervention to keep them motivated may enhance
adherence to exercise.

Body mass index in groups A and B tended to decrease in a
similar manner after the exercise programme, suggesting that the
regular provision of a newsletter alone may be as effective for
weight control as feedback. BMI is determined by other factors,
such as diet and basal metabolism. Given that the effect of exercise
on weight loss is approximately 30% of that of diet, and that an
increase in physical activity alone does not easily contribute to
weight loss [11], the present intervention may have been insuffi-
cient to bring about a visible effect on BMI.

Blood pressure tended to decrease after the exercise pro-
gramme in both groups A and B, suggesting that blood pressure
was unaffected by the provision of feedback. In contrast, Fagard
reported that aerobic exercise under direct observation decreased
SBP by 7.4 mmHg and DBP by 5.8 mmHg [12]. This difference
in findings may have been due to the fact that our subjects per-
formed exercise without direct observation. Given that exercise
may be an effective intensity level to exert a hypotensive effect,
the lack of direct observation in the present programme may
have meant that intensity was insufficient, notwithstanding some
increase in physical activity brought about by the feedback inter-
vention itself. Consistent with a previous report [13], we further
observed that blood pressure showed weekly fluctuations despite
an overall downward trend, suggesting that short-term changes
in blood pressure may not be a suitable monitor of the effects
of exercise.

The feedback method used in this study was created to over-
come various barriers to exercise adherence, such as time con-
straints on visits to gyms and poor accessibility [14]. The idea of
this feedback contents can be meaningful in future study. Further
investigation is required on the optimal frequency, period and
content of the feedback intervention as a means of encouraging
more voluntary exercise. It has been reported that a computer-
based feedback system reduced the drop-out rate from an exer-
cise programme [15], suggesting that contacting participants
more quickly through text messages or email may be a more
effective way of providing feedback. A previous study also
suggested that the lack of enjoyment or amusement, as well as
the lack of motivation, may reduce exercise adherence, especially
when the programme is prolonged [16]. This finding highlights
the importance of promoting adherence by making the pro-
gramme more rewarding and less boring, such as by changing
the content and providing feedback during the course of the
programme, particularly for participants with no established
exercise habit.

Several limitations deserve mention. First, the exercise records
were filled out by the subjects themselves, so misclassification
cannot be ruled out and we also cannot measure the subjects’
exercise intensity accurately in the case of prescribing home-based
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exercise; this issue can be the problem to be solved. Second, it
is not clear if the study period was long enough to allow the effect
of the intervention to be assessed. Third, although we found the
provision of regular feedback tends to be effective intervention in
improving adherence to the participants, the sample size was not
sufficient to allow the detection of statistically significant differ-
ences among the groups. On the basis of the two-sided test
(ot = 0.05, power of 80%), the enrolment of at least 172 subjects is
required to detect the observed difference in exercise performance
between groups A and C.

This study showed that the provision of regular feedback to
participants in an exercise programme may be effective in improv-
ing adherence. Conventional exercise programmes can be valuable
to bring in a feedback mechanism, such as that used in this study.
Future studies with more subjects should confirm these findings
with greater statistical power and explore an optimal intervention
method of feedback.
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Abstract

For cancer screening programs to effectively reduce cancer mortality, their quality must be controlled.
The Japanese Ministry of Health, Labour, and Welfare has developed a “Checklist for the Evaluation of
Screening Programs” and promulgated its use for this purpose. To achieve continuous improvement of quality
of screening programs, continuous validating and updating the checklists themselves is important. In this study
we evaluated use of this checklist for lung cancer screening programs using the RAND/UCLA appropriateness
methods, a formal process of consensus among a panel of experts from different backgrounds. The process
consisted of two rounds of ratings for appropriateness of each checklist item and a face-toface meeting for
discussion. The current checklist was rated in the first round of ratings and a draft revised checklist was
created during the discussion and second ratings. All but one current checklist item was rated as appropriate,
but the panelists proposed revisions for nearly half of the items during the process. This proposal will serve as
a draft proposal for the official revision that will take place in a few years.

Key words: Lung cancer screening, Program evaluation, Quality control, Consensus panel, Health Services
Research
J Thorac CT Screen 2010;17:106-114
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