ORIGINAL ARTICLE

Medicine General & Social Medicine

TKMS

http://dx.doi.org/10.3346/jkms.2012.27.11.1285 = J Korean Med Sci 2012, 27: 1285-1291

Effect of Aditional Brief Counselling after Periodic Health
Examination on Motivation for Health Behavior Change

Ki Young Son'*, Cheol Min Lee?*,
BeLong Cho', Youl Lee Lym?,
Seung Won Oh?, Wonjoo Chung’,
Jin-Seok Lee*, DuShin Park®,

and Han Suk Kim®

'Department of Family Medicine, Seoul National
University Hospital, Seoul; 2Department of Family
Medicine, Healthcare System Gangnam Centre,
Seoul National University Hospital, Seoul;
*Department of Family Medicine, Healthcare System
Gangnam Centre, Seoul National University
Hospital, Seoul; *Department of Health Policy and
Management, Seoul National University College of
Medicine, Seoul; *National Health Insurance
Corporation, Seoul; *Ministry for Health and
Welfare, Seoul, Korea

This study was to evaluate the effect of additional brief counseling by a primary care
physician on lifestyle modification of examinees after a periodic health examination. 1,000
participants of the 2007 Korean national health screening program were asked to note any
variation in their health behavior after participating in the screening program. The degree
of comprehensive motivation for lifestyle modification was assessed in terms of stages of
health behavior change. We calculated odds ratio of positive change (enhanced stage of
change) with multiple logistic regression analysis and age-adjusted proportion of positive
changers. Of 989 respondents, 486 and 503 received the basic and additional programs,
respectively. Additional group were more likely to be positive changer than basic group
(adjusted OR 1.78; 95% Cl 1.19-2.65), and this was more prominent in older age group
(adjusted OR 2.38, 95% Cl 1.23-4.58). The age-adjusted proportions of positive changers
were 22.7% (95% Cl, 17.9-28.3) and 36.2% (95% Cl, 30.4-42.4) in the basic and
additional groups, respectively (P < 0.001). The additional consultation led to
improvements in the stage of health behavior change after the health examination. Thus,
such a consultation should be considered when designing a health-screening program.
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INTRODUCTION

A periodic health examination (PHE) is a proven strategy for en-
hancing the delivery of many preventive health services at the
population level (1). However, it has mixed effects on hospital-
ization cost, disability, mortality, and health habit and status (1).
In contrast, lifestyle changes such as cessation of cigarette smok-
ing, limited alcohol consumption, physical activity, and dietary
modification have firm evidences to enhance the population
health outcomes (2-5). Therefore, better health outcomes are
expected if a PHE includes a brief intervention for lifestyle change.
Brief consultations with physicians or other professionals have
a favourable effect on lifestyle modification (LSM). Even inter-
ventions as short as 3 min can significantly increase the cessa-
tion rate among smokers (6); similar results have been reported
for insufficient exercisers (7, 8) and heavy drinkers (9). A brief
consultation with a physician could motivate an examinee to
modify their lifestyle and improve their health outcomes.
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Given the benefit of health screening program and brief con-
sultation of physician for health behavior, we could hypothesize
synergistic effect of adding brief consultation using the results
of health screening program. However, hardly any studies have
been conducted to determine the effects of such consultations
on the health outcomes after a PHE, especially at the population
level.

The aim of this preliminary study was to determine the effect
of additional brief counseling by a primary care physician on
LSM by examinees after a PHE.

MATERIALS AND METHODS

National Screening Program for the Transitional Ages in
Korea

The Republic of Korea Government has conducted a national
screening program since 1980. And the Korean Ministry of Health
and Welfare launched the New National Screening Program for
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the Transitional Ages in Korea in April 2007 to tailor program
according to age and gender and strengthen post-examination-
al follow up. In this program, specific examinations were con-
ducted according to gender and age; the program also involved
on-demand additional counseling for those with a poor lifestyle.

As part of the 2007 Program, the Korean National Health In-
surance Corporation (KNHIC) sent a letter to inform each re-
spondent about the screening program. When respondents vis-
ited a hospital, they entered a basic program. They answered
the questionnaire about lifestyle and past medical histories. Ex-
aminations consisted of body measurements (height, weight,
waist circumference, and blood pressure), blood sampling (blood
sugar, cholesterol, and some liver or renal function tests), and
radiological examinations (dual-energy X-ray absorptiometry
[only for 66-yr-old women] and chest radiograph). Following all
examinations, each hospital prepared a formal report on the
examination results and a health risk appraisal (HRA). Those
with higher HRA scores were prompted to enter an additional
program for LSM by visiting a nearby primary care physician li-
censed for counseling after 3 hr of training, which consisted of
contents and process of this program, interpretation of results
of HRA, the way to use HRA for consultation, concept of stage
of change and interventional strategy. The National Screening
Program for the Transitional Ages in Korea was described in de-
tail elsewhere (10).

Contents of additional program

Those who had higher HRA scores were informed that they could
receive additional brief counseling. Every participant of basic
program could choose whether they received this additional
brief counseling of their own accord. Additional brief counsel-
ing consisted of 4 phase: physician’s consultation about result
of basic program, consultation about health behavior, consulta-
tion about mental health (especially for depression), recheck of
blood pressure and blood glucose level to confirm diagnosis of
hypertension and diabetes mellitus.

In the second phase of additional brief consultation, there
were five domains of consultation; cigarette smoking, alcohol
drinking, regular exercise, nutrition and obesity. In the consul-
tation, examinees were informed of their cardiovascular health
risk according to HRA scores, educated on relationship of five
domains and their risk, assessed the motivation of health be-
havioral change, recommended health behavior change and
suggested useful method for the change with provision of edu-
cation material.

Overall, this brief counseling was expected to take 10 min for
a person.

Subjects and procedure
We received a list, in order of acceptance, of the 4,000 respon-
dents who already finished this New Korean Health Screening
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Program for people in transition from the KNHIC. This list in-
cluded 2,000 basic program participants and 2,000 additional
program participants, with equal numbers of participants aged
40 and 66 yr (1,000 for each age). All listed participants were in-
formed that they were candidate for telephone survey in advance.

A one-to-one telephone survey was conducted from August 7
to 13,2007, by a professional survey institute (i.e., the telephonic
survey team of the Korea Institute for Health and Social Affairs).
Thirteen interviewers who received 3 hr of instruction about the
new national program and the contents of the survey performed
this telephonic survey. During each call, after explaining the pur-
pose of the study and receiving verbal informed consent from
the participants, the interviewers progressed to the main sur-
vey. The respondents were contacted consecutively in order of
Korean alphabetical of their names, and the survey was planned
to be conducted until 1,000 respondents agreed to participate
survey (500 for basic program group and 500 for additional pro-
gram group). Finally, we contacted 999 respondents of basic
program participants and 996 respondents of additional pro-
gram, and 1,000 of them (500 for each group) agreed to partici-
pate in telephonic survey. We excluded 10 respondents with
misclassified data from 1,000 responses. And finally we includ-
ed 989 responses in analysis (486 for basic program and 503 for
additional program).

Stages of change

The degree of comprehensive motivation for LSM was assessed
according to six stages of change (11): precontemplation, con-
templation, preparation, action, maintenance, and termination.
To improve the respondents’ understanding, the definition of
stage of change was modified to simpler expressions - action
and maintenance, already; preparation, sooner or later; contem-
plation, someday; precontemplation, no plan - because half of
the respondents were too old to understand the actual definition.

Measurements and variables

We gathered the following information from the questionnaire
of the screening program: sociodemographics (age, sex), life-
style (cigarette smoking, alcohol drinking, physical activity), and
medical and family histories (stroke, coronary heart disease, di-
abetes, hypertension, dyslipidaemia, obesity, and abdominal
obesity). The National Health Insurance premium was used as
a surrogate marker of household income, because it is propor-
tional to each individual’s assets. And we gathered results of
physical examination and laboratory tests from data of basic
program.

And we gathered the following information from the telephone
survey: general satisfaction with health screening program, de-
gree of understanding the results of screening, stage of change,
reason for not receiving additional brief counseling (for basic
group), length of time of counseling (for additional group), un-
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derstanding contents of counseling (for additional group).

Lifestyle and anthropometric variables

In terms of the smoking status, the respondents were classified
as current smoker, ex-smoker, or non-smoker. Further, an at-risk
alcohol drinker was defined as a 40-yr-old man who drank more
than 14 drinks per week or four drinks per occasion, or a 66-yr-
old man or woman who drank more than seven drinks per week
or three drinks per occasion (12). Physical activity was catego-
rized by weekly counts of physical activity episodes such as brisk
walking (> 30 min/day), moderate-intensity activity (> 30 min/
day), and vigorous activity (i.e., > 20 min/day). If the sum of these
episodes was five or more, the physical activity was regarded as
adequate. Obesity (BMI > 25) and abdominal obesity (= 90 cm
inmen and > 85 cm in women) were defined according to the
Korean obesity criteria (13).

If participants answered they took medications for hyperten-
sion, diabetes mellitus or hypercholesterolemia, they were con-
sidered to have the diseases. And if their systolic blood pressure

> 140 mmHg or diastolic blood pressure > 90 mmHg, they were
considered to have hypertension. If their serum fasting glucose
level > 126 mg/dL, they were considered to have diabetes mel-
litus. If their serum total cholesterol level > 240 mg/dL, they
were considered to have hypercholesterolemia.

Statistical analysis

To describe the characteristics of the respondents, we used sim-
ple frequency and its percentage, mean, and standard devia-
tion (SD). The chi-square test was used to compare the charac-
teristics of the program groups. To elucidate a shift in the stage
of change in both program groups, the difference in the propor-
tions of respondents before and after the program was calculat-
ed and compared with the chi-square test for each stage.

We performed univariate analysis to evaluate the association
between ‘positive change’, which was defined as shift in the stage
of change toward action and maintenance, and each variable
by using the chi-square test and t-test according to the variables.
Thus ‘positive changer’ was defined as participant who showed
one or more step shift of stage of change from baseline stage to
direction to action and maintenance. In the analysis, we tested
the sociodemographic variables, health-related lifestyles (ciga-
rette smoking, alcohol drinking and physical activity), and chron-
ic disease (hypertension, diabetes mellitus, hypercholesterol-
emia and obesity). Then, we performed multiple logistic regres-
sion analysis to elucidated association of additional brief coun-
seling with a shift in stage of change, adjusted for variables sig-
nificant in univariate analysis.

We used Stata 11.2 for all statistical analyses and set the sig-
nificance level at P < 0.05, except for univariate analysis where
we set the significance level at P < 0.10 to prevent missing po-
tential confounder in multivariate analysis.

http://dx.doi.org/10.3346/jkms.2012.27.11.1285

Ethics statement

The Institutional Review Board of Seoul National University Hos-
pital, Korea, approved the protocol, survey instruments, and
consent documents (IRB No. C-0704-005-203). Verbal informed
consent was received from all participants and there was no
technology transfer.

RESULTS

Basic characteristics

Of the 989 respondents, 40% (396/990) were male, and 51%
(505/989) were 40 yr old. There were 486 (49.1%) and 503 (50.9%)
respondents in the basic and additional program groups, re-
spectively. Initially, 49.0% (238/486) of the basic program re-
spondents and 43.7% (220/503) of the additional program re-
spondents were in the action/maintenance stage, without sig-
nificant differences in the stages of change between the groups
(P = 0.262). The additional program group included more male
(35.8% vs 44.0%) and obese respondents (33.8% vs 40.7%) than
the basic program group (P = 0.011 and 0.044, respectively). Two
thirds of participants of additional program answered they were
counselled within 10 min, and three quarters of them answered
that they understood the counseling well (Table 1).

Proportion of positive changer according to elapsed time
from screening program

Proportion of positive changer was not different between dif-
ferent elapsed time from screening program to telephone sur-
vey. Proportion of positive changer according to elapsed time
was 41.0% for less than 1 month, 42.6% for 1-2 months, 39.8%
for 2-3 months, and 40.0% for over 3 months (P = 0.71).

Age-adjusted proportion of participants in different stage
of change
Approximately 60% of the basic program group and 70% of ad-
ditional program group were in the action/maintenance stage
after the program, showing increases of 10% (50/486) and 27%
(135/503), respectively. Although the proportion of respondents
in the preparation stage was unremarkable, those in the contem-
plation and precontemplation stages significantly decreased
(-5.5% and -8.6% in the basic program group and -12.9% and
-14.3% in the additional program group, respectively).

The proportions of stages of change were significantly differ-
ent before and after the program in both of two program groups
(P <0.001) (Table 2).

Association of shift in stage of change with sociodemographic,
health risk factors and chronic diseases

Younger age group was more likely to be a positive changer than
older age group (P < 0.001), and physically active persons were
more motivated than inactive persons (P < 0.001). If persons
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Table 1. Demographics and clinical characteristics of participants (n=989)

Basic (n = 486)  Additional (n = 503)

Category P value
n (%) n (%)
Age () 0.538
40 253 (51.9) 252 (50.1)
66 233 (48.1) 251 (49.9)
Sex 0.011
Male 174 (35.8) 221 (44.0)
Female 312 (64.2) 282 (56.0)
National insurance premium 0.856
1st quartile 75 (15.4) 80 (15.9)
2nd 114 (23.5) 125 (24.8)
3rd 105 (21.6) 111 (22.0)
4th 130 (26.7) 136 (27.0)
Obesity (BMI) 0.044
Low 13 (2.7) 9(1.8
Normal 308 (63.5) 291 (58.1)
Obese 164 (33.8) 201 (40.1)
Missing 62 (12.8) 52 (10.3)
Abdominal obesity 153 (31.9) 177 (35.3) 0.252
Smoking status* 0.065
Non-smoker 298 (70.3) 295 (63.9)
Ex-smoker 60 (14.2) 91 (19.7)
Current smoker 66 (15.6) 76 (16.5)
Alcohol drinking status* 0.104
At-risk drinker 55(30.2) 46 (22.9)
Low risk drinker 127 (69.8) 155 (77.1)
Exercise status 0.580
Insufficient 172 (41.6) 167 (39.8)
Sufficient 241 (58.4) 253 (60.2)
Current medication due to 119 (24.5) 148 (29.4) 0.053
chronic diseases
Stage of change 0.262
Action + maintenance 238 (49.0) 220 (43.7)
Preparation 52 (10.7) 61 (12.1)
Contemplation 107 (22.0) 134 (26.6)
Precomtemplation 89 (18.3) 89 (17.7)
Counseling time (min) NA
<b NA 114 (22.7)
5-10 NA 210 @417
10-15 NA 97 (19.3)
>15 NA 82 (16.3)
Understanding counseling NA
Well NA 384 (76.1)
Partially NA 110 (21.9)
Not understand NA 10 (2.0

*Chi-square test was done for categorical variables, and t-test was done for continu-

ous variable.

Table 2. Age-adjusted proportion of respondents in different stages of change

were hypertensive, they were less likely to be positive changer
(P =0.047). In contrast, there was a tendency that a person hav-
ing hypercholesterolemia tended to be positive changer (P =
0.069). In addition, persons in precontemplation stage had a
tendency to be positive changer (P = 0.063).

However sex, national insurance premium, cigarette smoking,
alcohol drinking, diabetes mellitus and obesity were not associ-
ated with shift in stage of change (all P > 0.10).

Among participants of additional program, understanding of
counseling was associated with shift in stage of change signifi-
cantly (P = 0.001), but counseling time did not show such asso-
ciation (Table 3).

Association of additional brief counseling with shift

in stage of change

From the results of univariate analysis, sex, physical activity, hy-
pertension, hypercholesterolemia and baseline stage of change
were included in multiple logistic regression analysis as adjust-
ment variables.

For participants of 40 yr, about 59% of increase of positive
changer was observed in additional brief counseling group, but
it became statistically insignificant after adjustment (unadjusted
odds ratio 1.59, 95% CI 1.11-2.26; adjusted odds ratio was 1.45,
95% CI 0.86-2.46). And for participants of 66 yr, chance to be
positive changer was doubled (unadjusted odds ratio 1.96, 95%
CI 1.29-2.96; adjusted odds ratio was 2.38, 95% CI 1.23-4.58). For
whole participants, over 60% of increase was observed (unad-
justed odds ratio 1.68, 95% CI 1.29-2.19; adjusted odds ratio 1.78,
95% CI 1.19-2.65) (Table 4).

Age-adjusted proportions of positive changers according
to age group

The proportions of positive changers adjusted for sex and signif-
icant variables in the univariate analysis were calculated accord-
ing to age for both program groups. There was a marginal dif-
ference in the adjusted proportion of 40-yr-old positive chang-
ers (adjusted proportion 0.355, 95% CI 0.278-0.440 vs adjusted
proportion 0.458, 95% CI 0.375-0.544; P = 0.088) and a signifi-

Stage of change
Action + maintenance Preparation Contemplation Precontemplation
Basic (n = 486)
Before (%) 238 (49.0) 52 (10.7) 107 (22.0) 89 (18.3)
After (%) 288 (59.3) 71(14.6) 80 (16.5) 47 9.7)
Difference (%) 50 (10.3) 19(3.9 -37 (-5.9) -42 (-8.6)
P value < 0.001
Additional (n = 504)
Before (%) 220 (43.7) 61 (12.1) 134 (26.6) 89 (17.7)
After (%) 355 (70.4) 63 (12.5) 69 (13.7) 17 (3.4)
Difference (%) 135 (26.8) 2(0.4) -65 (-12.9) -72 (14.3)
P value < 0.001

*Chi-square test was done.
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Table 3. Association of shift in stage of change with sociodemographic, health risk

factors and chronic diseases variables in univariate analysis

Proportion of

Parameters positive changer (%) P value
Mean + SD

Age (yn) < 0.001
40 218/505 (62.64)
66 130/484 (37.68)

Sex 0.239
Men 148/396 (37.37)
Women 200/593 (33.73)

Baseline stage of change 0.063
Action + Maintenance 0/458 (0)
Preparation 70/113 (61.9)
Contemplation 149/240 (62.08)
Precomtemplation 129/178 (72.47)

National Insurance Premium (KRW)" 0.696
Positive changers 1,614,972 + 3,533,905
Others 1,548,433 £+ 1,811,686

Cigarette smoking 0.432
Current smoker 56/142 (39.44)
Ex-smoker 50/151 (33.11)
Non-smoker 202/593 (34.03)

Alcohol drinking 0.434
Low risk 36/101 (35.64)
At risk 113/282 (40.07)

Physical activity < 0.001
Active 157/339 (46.31)
Inactive 150/494 (30.36)

Hypertension 0.047
Yes 70/235 (29.79)
No 278/754 (36.87)

Diabetes mellitus 0.689
Yes 32/96 (33.33)
No 316/893 (35.39)

Hypercholesterolemia 0.069
Yes 50/117 (42.74)
No 298/872 (34.17)

BMI 0.766
Obese 369 (37.31)
Non-obese 620 (62.69)

Counseling time (min) 0.216
<5 43/114 (37.7)
5-10 84/210 (40.0)
10-15 37/97 (32.0)
>15 42/82 (51.2)

Understanding counseling 0.001
Well 172/211 (81.5)
Partially 34/76 (44.7)
Not understand 0/10 (0)

*Chi-square test was done for categorical variables, and t-test was done for continu-
ous variable; TAround 1,100 KRW (Korean Won) is equivalent to 1 USD.

Table 4. Association between additional brief counseling and shift in stage of change
in multivariate analysis

cant difference in the adjusted proportion of 66-yr-old positive
changers (adjusted proportion 0.114, 95% CI 0.070-0.179 vs ad-
justed proportion 0.274, 95% CI 0.200-0.362; P < 0.001) between
the basic and the additional program groups. A similar finding
was observed when both age groups were considered together
(adjusted proportion 0.227, 95% CI 0.179-0.283 vs adjusted pro-
portion 0.362, 95% CI 0.304-0.424, P < 0.001) (Fig. 1).

Association of understanding of counseling with positive
change among participants of additional program

Over 4 fold increase of positive changer was observed for par-
ticipants who answered they understood the counseling well
compared to others (aOR 4.41, 95% CI 2.22-8.75). This finding
was observed regardless of age groups (Table 5).

DISCUSSION

We sought to determine whether additional consultation with a
primary care physician during a PHE has favourable effects on
patient LSM. Both the basic and the additional program groups
showed positive shifts in the stages of change. However, the pro-
portion of respondents taking a real action (action/maintenance
stage) was higher in the additional program group. After adjust-
ment, positive changers were more frequently observed in the

100.0 W Basic group

80.0 [ Additional group
S P=0.088
"é.’, 60.0 |- P<0.001
S 4538 P<0.001 h
[}
2 400 |- ®5 T %2
B 274
£ 227

200 1.4

0.0

40 yr 66 yr Total

Fig. 1. Age-adjusted proportion of positive changers in the basic and additional pro-
gram groups. *Adjusted for age, sex, hypertension, hypercholesterolemia, physical
activity level, baseline stage of change (age was adjusted only in total).

Table 5. Association between understanding of brief counselling and shift in stage of
change among participants of additional program in multivariate analysis

Odds ratio (95% confidence interval)

0dd ratio (95% confidence interval)

40 yr 66 yr Total 40 yr 66 yr Total
Basic 1.0 1.0 1.0 Not well understood " 1.0 1.0 1.0
Additional Well understood 4.53 (1.78-11.56) 4.52 (1.52-13.46) 4.41 (2.22-8.75)
Unadjusted 159 (1.11-2.26)  1.96 (1.29-2.96)  1.68 (1.29-2.19) A . T . . i, )
Adjusted” 145 (0.86-246) 238 (1.23-458) 178 (1.19-2.65) Adjusted for sex and variables significant in univariate analysis; physical activity, hy

*Adjusted for sex and variables significant in univariate analysis; physical activity, hy-
pertension, hyperlipidemia and baseline stage of change (age was adjusted for total).

http://dx.doi.org/10.3346/jkms.2012.27.11.1285

pertension, hyperlipidemia and baseline stage of change (age was adjusted for total);
*Categories of ‘partially understood’ and ‘not understood’ were combined, because
there was no observation of positive changer in ‘not understood'.
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additional program group, especially in older age group. This
result suggests that a brief intervention by a primary care physi-
cian has a beneficial impact on LSM. And positive change was
more elevated when counsellee understood the counseling.

Previous studies showed that brief counseling by a primary
care physician is an effective method to change the counselee’s
lifestyle: brief counseling could reduce cigarette smoking (6) and
alcohol consumption (9), and increase physical activity (7, 8).
The current study provides evidence that brief counseling by a
primary care physician has an additional benefit when it is com-
bined with a PHE compared with a PHE alone. However, pri-
mary care physicians have doubted the effectiveness of health
promotion and lifestyle counseling, despite they were positive
about doing them (14). Education and training for effectiveness
oflifestyle counseling should be given to primary care physicians
because they are ideally placed for this role.

Although a previous study showed that a PHE with a health
consultation is a cost-effective and valid strategy to manage poor
lifestyles or lifestyle diseases (15-17), Engberg and colleagues
reported no beneficial effects of the addition of a 45-min health
consultation to a PHE on the cardiovascular risk score after 5-yr
follow-up (18). In their study, however, follow-up consultation
for the intervention group was provided only annually and health
screening was performed only once, at the time of enrollment.
Another study showed that the effect of counselling on motiva-
tional readiness observed at 6 weeks after consultation disap-
peared at 8 months after consultation (19). Thus, a closer follow-
up and intervention would be needed to maintain a long-term
effect of an additional consultation on the motivation for LSM,
in turn leading to long-term improvement in health outcomes
such as life-year gain. This assumption is supported by the result
of a study in which weekly telephonic counselling for 3 months
after brief advice, compared with brief advice only, increased
participation in physical activity at 3 and 6 months (20).

The stage of change shifted in a positive direction in both pro-
gram groups, although suggesting that a PHE itself is effective
to enhance lifestyle modification. After a systematic review of
five randomized clinical trials, Boulware et al. concluded that a
PHE has a mixed effect on health habits (1); however, these ran-
domized clinical trials were performed from 1967 to 1989, and
some were performed before contemporary clinical guidelines
such as those of the US. Preventive Services Task Force were
available. Thus, the implication of their result to the current clin-
ical situation is limited, and further study of this issue is needed.

Even without a difference in the baseline stage of change be-
tween the program groups, a greater positive shift was observed
in the additional program group. Further, after the program, the
proportion of respondents in the action/maintenance stage,
which could be assumed as taking a real action, was much high-
er in the additional program group. Thus, an additional consul-
tation is an effective cue to action. According to the Health Be-
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lief Model, cues to action are strategies to activate readiness and
consist of education, symptoms, and media information (20).
Post-examinational consultation is a method of education: it
could make a counselee perceive the threat of disease and then
raise the likelihood of behavioral change.

A previous study showed that patients with diabetes older
than 65 yr are more likely to adhere to physicians’ advice about
hypertension-related LSM (21). In this study, we observed a sim-
ilar finding. Although the proportion of positive changers was
less among the 66 yr olds than among the 40 yr olds, the 66 yr
olds showed a greater effectiveness of additional program, sug-
gesting that the addition of a lifestyle consultation to a PHE is
more effective among the elderly.

Our finding showed that when counsellee understood the
counselling, they were more likely to be positive changer, al-
though time consumed did not show such association. This im-
plies that quality of counselling could be more important factor
than the quantity. Future research using sophisticated index of
quality of counselling is needed to confirm this finding.

This study has some limitations. First, we retrospectively col-
lected information about the stages of change before and after
the program; this information was dependent on the respon-
dents’ memory. Thus, the possibility of recall bias cannot be ex-
cluded. However when it is considered that interval between
screening program and telephone survey did not affect the pro-
portion of positive changers, recall bias might influence the re-
sults minimally at best. Second, the respondents were limited
to those who participated in the 2007 national health-screening
program. Thus, generalizability could be limited to a more mo-
tivated population for health promotion. Third, because we as-
sessed the short-term effect of lifestyle intervention on the stage
of change by the participants’ response, we could not evaluate
the effect on an actual change or health outcome.

Despite these limitations, we found that the addition of a brief
consultation for LSM to a PHE is effective to shift the stage of
change in a positive direction. The results of this study should
be confirmed by a longitudinal study with direct measurements
of actual actions and health outcomes over a long period.

Additional brief consultation by a primary care physician af-
ter a PHE has a beneficial effect on the stage of change for life-
style modification. Thus, brief medical counselling after a health
examination should be considered for designing a health-screen-
ing program.
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