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Abstract
Background: Despite growing numbers of private health check-ups, it is not known whether post-check-up
counselling and education can improve chronic disease management. It has previously been shown that,
in general, these factors are crucial to chronic disease management. Therefore, this study aimed to
determine which counselling methods should be employed, following private check-ups, for optimal
chronic disease management.

Methods: Participants were 7,039 adults over the age of 20, who received at least three check-ups from
September 2013 to August 2019. All participants received the same form of counselling, three or more
times consecutively. Three forms of counselling were examined: mail, telephone, and face-to-face. Chi-
square tests, one-way analyses of variance, and Scheffé post-hoc analyses were performed to determine
the relationship between various demographic characteristics and counselling methods received. We
performed covariance analyses after adjusting for age, sex and number of examinations to determine the
correlations between the counselling methods and changes in health indicators. When necessary,
Bonferroni pairwise comparisons were performed.

Results: The face-to-face counselling group was the oldest and had the poorest cardiometabolic
parameters and glucose metabolic indices. However, face-to-face counselling was associated with the
greatest improvement in levels of total cholesterol (P<0.001) and low-density lipoprotein cholesterol
(P<0.001).

Conclusion: Face-to-face counselling with doctors seems to be more effective at improving lipid pro�les
than phone or mail counselling. Further research is required to identify the effects of face-to-face
counselling on long-term outcomes such as cardiovascular disease mortality. (IRB number: 1909-006-
16282).

Background
In Korea, health check-ups can be funded by three sources: the National Health Insurance Corporation,
workplaces/workplace health insurance, and private citizens. According to the 2013 National Health
Statistics [1], 82% of check-ups were funded by the National Health Insurance Corporation, 10.5% were
funded privately, and 12.0% were funded by other sources, such as workplaces or workplace insurance. In
previous studies [2–4], private health screening rates were approximately 11–14%. Recently, private
check-ups have been increasing in popularity because they provide not only a greater variety of
examinations, but also more satisfactory services to examinees [3, 5].

In 2019, the Korea Centers for Disease Control and Prevention reported that recent policies and projects,
aimed at preventing and managing chronic diseases, succeeded in decreasing the standardised mortality
and avoidable mortality rates of a number of major chronic diseases [6]. Despite this progress, mortality
rates due to chronic diseases continue to rise. In fact, chronic diseases account for 79.8% of all deaths.
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Medical expenses for non-communicable diseases amount to 57.1 trillion won (83.9% of total medical
expenses) and remain a signi�cant burden on national �nance.

Previous studies [7, 8] have shown that frequent medical visits at the beginning of the treatment of
chronic disease increase the long-term compliance of patients. For this reason, it is important to connect
patients with appropriate medical services after initial medical examinations. To this end, the National
Health Insurance Corporation began to provide lifestyle counselling for individuals undergoing
transitional age health check-ups, in conjunction with the continued implementation of follow-up projects
in connection with community health centres. Although private medical examinations cost more, no
regulations exist relating to aftercare, following these examinations. Further, national monitoring does not
occur for aftercare in these cases. It is also not known whether post-check-up counselling and education
can help improve chronic disease management in large populations, given rising numbers of private
health check-ups. Therefore, we aimed to identify the best counselling method to provide after private
check-ups, to improve chronic disease management.

Methods
This study included individuals who received private health check-ups at the Chung-Ang University
Hospital Health Check-up Center. Participants were 13,819 adults over the age of 20 who received at least
three health check-ups from September 2013 to August 2019. We retrospectively reviewed 59,279 reports
from medical examinations.

The results of health examinations were delivered via three counselling mediums: mail, telephone, or
face-to-face. In mail counselling, a letter containing the check-up results, and the relevant counselling is
sent to the patient’s home. In telephone counselling, the doctor speaks directly with the examinee and
provides check-up results along with advice on health and disease management, in addition to the mailed
results. In face-to-face counselling, the examinee visits the centre and consults with the doctor regarding
the results. Among these counselling methods, only patients who received the same counselling method
three or more times consecutively were included. In general, health examinations are performed every two
years, so the last six years have been set as the study period.

6,700 participants who did not receive the same counselling method more than three times consecutively
were excluded and 80 participants were excluded due to missing data of the results of the check-ups. The
�nal number of participants included in the study was 7,039 (Fig. 1). This study was approved by the
Institutional Review Board of Chung-Ang University Hospital (IRB number: 1909-006-16282).

For each participant, we obtained information on demographic characteristics (sex, age), health
examination results (height, weight, body mass index, waist circumference, systolic blood pressure,
diastolic blood pressure, creatinine, aspartate transaminase (AST), alanine transaminase (ALT), gamma-
glutamyl transferase (γ-GT), total cholesterol, triglycerides, HDL cholesterol, fasting blood glucose,
glycosylated haemoglobin), total number of check-ups, forms of counselling, and results of counselling.
Body mass index (BMI) was obtained by rounding the weight (kg) divided by the square of the height (m)
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to the second decimal place. LDL cholesterol was calculated using the Friedewald equation when the
concentration of triglycerides was less than 400 mg/dL. All analyses were conducted using IBM SPSS 23.
Values of P < 0.05 were considered statistically signi�cant.

First, the baseline characteristics of the participants were compared according to the three counselling
methods. For categorical variables, we performed chi-square tests and presented variable frequencies
and percentages. For continuous variables, we performed one-way analyses of variance (ANOVAs),
performed Scheffé post-hoc analyses, and presented means and standard deviations.

Second, changes in the results of medical examination related to chronic diseases were de�ned as the
difference between the last and the �rst examination value. We performed analyses of covariance
(ANCOVA) after adjusting for age, sex, and number of examinations as variables to determine
correlations between counselling methods and the changes in examination values. These adjustments
were carried out by presenting estimated marginal means which were adjusted for covariates, which was
a common method of identifying differences between groups. If an ANCOVA produced signi�cant
differences, pairwise comparisons with Bonferroni correction were conducted between groups.

Results
Table 1 shows the baseline characteristics of the study population. 6,036 people (86%) chose mail
counselling for medical examination results, 386 people (5%) chose telephone counselling with doctors,
and 617 people (9%) chose face-to-face counselling at examination centres with doctors. The mean age
of all participants was 48.20 years and the mean number of health check-ups was 4.23 over 6 years.
Participants’ consecutive consultations of the same type and the associated numbers of participants are
as follows: three consultations, 3,161 participants (45%); four consultations, 1,479 participants (21%); �ve
consultations, 1,344 participants (19%); six consultations, 1,055 participants (15%).
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Table 1
Baseline characteristics of the study population according to method of counselling for check-up results.

  Total
(N = 7,039)

Mail
counselling
(n = 6,036)

Telephone
counselling
(n = 386)

Face to face
counselling
(n = 617)

P-
valuea

Sex: Men 4037(57.4)b 3476(57.6) 191(49.5) 370(60.0) < 0.01

Age (years) 48.20 ± 
8.99c

46.46 ± 
7.80

55.41 ± 6.65 60.77 ± 8.91 < 
0.001

Total number of health
checks

4.23 ± 1.18 4.22 ± 1.17 4.44 ± 1.15 4.18 ± 1.21 < 0.01

BMI (kg/m2)d 23.63 ± 
3.29

23.60 ± 
3.31

23.32 ± 3.03 24.13 ± 3.19 < 
0.001

Waist circumference
(cm)

82.78 ± 
9.05

82.68 ± 
9.07

81.62 ± 8.97 84.45 ± 8.68 < 
0.001

Systolic blood pressure
(mmHg)

118.73 ± 
15.29

118.45 ± 
15.32

118.65 ± 14.91 121.48 ± 15.03 < 
0.001

Diastolic blood
pressure (mmHg)

71.93 ± 
13.09

71.84 ± 
13.43

71.86 ± 10.66 72.88 ± 10.83 0.17

Creatinine(mg/dL) 0.79 ± 0.18 0.79 ± 0.17 0.76 ± 0.17 0.80 ± 0.19 < 0.01

AST (IU/L) 25.45 ± 
14.72

25.10 ± 
15.02

27.61 ± 13.20 27.46 ± 12.17 < 
0.001

ALT (IU/L) 24.82 ± 
19.34

24.71 ± 
19.54

24.97 ± 18.76 25.83 ± 17.60 0.39

γ-GT (IU/L) 31.78 ± 
35.31

31.50 ± 
34.25

33.02 ± 45.06 33.70 ± 38.42 0.26

Total cholesterol
(mg/dL)

196.40 ± 
35.60

196.09 ± 
35.40

197.91 ± 34.81 198.48 ± 37.87 0.20

Triglyceride (mg/dL) 116.87 ± 
84.84

116.90 ± 
86.19

110.85 ± 76.60 120.35 ± 75.88 0.23

HDL cholesterol
(mg/dL)

54.36 ± 
11.69

54.27 ± 
11.62

56.24 ± 12.80 54.13 ± 11.64 0.01

LDL cholesterol
(mg/dL)e

118.66 ± 
32.21

118.44 ± 
31.77

119.51 ± 33.33 120.29 ± 35.64 0.41

Fasting blood glucose
(mg/dL)

98.93 ± 
16.06

98.18 ± 
15.27

100.22 ± 17.09 105.46 ± 20.79 < 
0.001

Glycosylated
hemoglobin (%)

5.35 ± 0.55 5.32 ± 0.53 5.45 ± 0.56 5.61 ± 0.69 < 
0.001
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  Total
(N = 7,039)

Mail
counselling
(n = 6,036)

Telephone
counselling
(n = 386)

Face to face
counselling
(n = 617)

P-
valuea

All values were taken from the subject's �rst examination.

BMI, Body mass index; AST, Aspartate transaminase; ALT, Alanine transaminase; γ-GT, gamma-
glutamyltransferase.

a: P-values are from chi-squared tests or one-way analyses of variance (ANOVA).

b: Number (%) of categorical variables.

c: Mean ± Standard deviation of continuous variables

d: Body mass index was calculated as body weight in kilograms divided by height in meters squared.

e: LDL cholesterol value was based on the Friedewald equation, if triglyceride is less than 400 mg/dL.

There were statistically signi�cant differences in counselling methods for most variables except diastolic
blood pressure, alanine transaminase (ALT), gamma-glutamyltransferase (γ-GT), total cholesterol,
triglyceride, and LDL cholesterol. Post-hoc analysis showed that face-to-face counselling group values
were higher than the mail and telephone counselling groups in terms of age (P < 0.001), BMI (P < 0.001),
waist circumference (P < 0.001), systolic blood pressure (P < 0.05), creatinine levels (P < 0.01), aspartate
transaminase (AST) (P < 0.001), fasting blood sugar levels (P < 0.001), and glycosylated haemoglobin
(Hba1c) levels (P < 0.001); but was lower in terms of HDL cholesterol (P < 0.05).

Table 2 and Fig. 2 show the changes in the results of medical examination related to chronic diseases
according to counselling method after adjusting for age, sex, and the total number of examinations.
There were no statistically signi�cant differences in obesity indices (BMI, waist circumference), blood
pressure (systolic blood pressure, diastolic blood pressure), liver function parameters (AST, ALT, γ-GT),
renal function parameters (creatinine), or glucose metabolic indices (glycosylated haemoglobin).
Although there was a statistically signi�cant difference in fasting blood glucose (P = 0.02), the pairwise
comparison showed that fasting blood glucose levels differed only between mail and telephone
counselling groups, not among all groups.
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Table 2
Changes in the results related to chronic diseases, except lipid pro�le, according to counselling method

after check-ups.

  Mail
counselling
(n = 6,036)

Telephone
counselling
(n = 386)

Face to face
counselling
(n = 617)

P-
valuea

BMI (kg/m2)b 0.09 ± 0.02 -0.02 ± 0.06 0.05 ± 0.05 0.22

Waist circumference (cm) 1.07 ± 0.06 0.81 ± 0.23 0.89 ± 0.20 0.48

Systolic blood pressure
(mmHg)

-1.87 ± 0.17 -2.16 ± 0.66 -3.09 ± 0.57 0.13

Diastolic blood pressure
(mmHg)

0.17 ± 0.17 0.37 ± 0.66 -1.15 ± 0.56 0.07

Creatinine (mg/dL) 0.00 ± 0.00 0.01 ± 0.00 0.01 ± 0.00 0.14

AST (IU/L) 0.46 ± 0.20 -0.12 ± 0.80 -0.41 ± 0.69 0.44

ALT (IU/L) 0.83 ± 0.25 0.21 ± 0.99 -0.15 ± 0.85 0.51

γ-GT (IU/L) 0.11 ± 0.34 2.08 ± 1.35 -1.24 ± 1.16 0.15

Fasting blood glucose
(mg/dL)

-0.55 ± 0.16 1.31 ± 0.65 -0.25 ± 0.56 0.02

Glycosylated hemoglobin (%) 0.15 ± 0.00 0.16 ± 0.02 0.16 ± 0.02 0.97

The changes in values were determined by the difference between the last examination value and the
�rst examination value of each subjects. All values are mean ± standard error.

BMI, Body mass index; AST, Aspartate transaminase; ALT, Alanine transaminase; γ-GT, gamma-
glutamyltransferase.

a: P-values are from analyses of covariance (ANCOVA).

b: Body mass index (BMI) was calculated as body weight in kilograms divided by height in meters
squared (kg/m2)

On the other hand, even after pairwise comparison with Bonferroni correction, there were signi�cant
differences in total cholesterol (P < 0.001) and LDL cholesterol (P < 0.001) between the face-to-face
counselling and the other two groups (Fig. 2). In other words, in the face-to-face counselling group, total
cholesterol and LDL cholesterol showed signi�cant improvement compared to the other two groups. In
addition, there were no signi�cant differences but similar tendencies in triglyceride levels (P = 0.06).

Discussion
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Those who received examination results via face-to-face counselling were the oldest and had the poorest
cardiometabolic parameters (BMI, waist circumference, systolic blood pressure, HDL cholesterol) and
glucose metabolic indices (fasting blood glucose, glycosylated haemoglobin) as compared to the groups
that received mail or telephone counselling. However, in the face-to-face counselling group, total
cholesterol and LDL cholesterol levels showed greater improvement after health examination, compared
to the other two groups. This pattern of results was similar but non-signi�cant for triglyceride levels.

Previous studies [4, 5] have shown that private check-up examinees have lower subjective and objective
health statuses. Shin et al. [5] compared those who received both the National Health Insurance Service
health check-ups and the private health check-ups with those who received only the private health check-
ups. They reported that those who received both private and national check-ups were aware of their poor
health status and had higher obesity levels. In addition, those who answered ‘normal’, ‘healthy’ or ‘very
healthy’ for subjective health status were 66–71% less likely to receive private check-ups than those who
answered ‘bad’. However, this study had limitations in that it had only 297 participants. Kang et al. [4],
from the nationwide Korean Longitudinal Study of Ageing (KLoSA), demonstrated that patients who had
private check-ups had lower subjective health statuses. The incidence of hypertension and cancer was
also higher for these patients than for patients who did not receive private check-ups. Furthermore, Yeo [3]
reported that the more chronic disease, the higher the probability of receiving private check-ups.

In this study, participants may have chosen face-to-face counselling instead of mail or telephone
counselling because they required detailed explanation of their conditions. Their older age, less
favourable check-ups results, and self-awareness regarding their health statuses may have led to them
choosing face-to-face counselling. However, during the six years of study period, proportions of
counselling methods remained unchanged: 79.1%, mail counselling; 10.5%, telephone counselling; and
10.5%, face-to-face counselling. This indicates that examinees seem to choose the same counselling
method as before without concerned about the form of counselling they receive after an examination.

In patients with dyslipidaemia, lifestyle modi�cations such as proper diet, regular aerobic exercise, and
weight control can reduce total cholesterol, LDL cholesterol, and triglyceride by 7–18%, and increase HDL
cholesterol by 2–18% [9]. However, lapses into bad habits may have to be overcome repeatedly, before
positive lifestyle modi�cations become cemented [10]. During this transitional phase, maintenance
motives, self-regulation, resources, habits, and contextual in�uences are required for the instatement of
lifestyle changes. Also, in a systematic review and meta-analysis of the motivational interview on
behavioural change, Sune et al. [11] reported that the interview was effective only if conducted more than
once and was always effective if conducted more than �ve times. In subsequent systematic reviews,
Patnode et al. [12] demonstrated that changes to the number of counselling sessions effected
proportional behavioural change. During the design of the current study, this shaped the decision to
recruit only patients who received three or more sessions.

Despite relatively high overall satisfaction rates with private health examinations, little counselling and
education seems to take place after these examinations. A previous study [5] on the satisfaction survey
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of the examinees showed that both national and private check-ups received the lowest score in
‘su�ciency of counselling and education after check-ups’, and the next lowest score in ‘relevant data after
check-ups/excellent guidance for follow-up’. Moreover, the demand for counselling is increasing.

In a previous study [11], short motivational interviewing of only 15 minutes was shown to be effective in
the treatment of lifestyle problems and disease. Therefore, patients who review the results of their
examinations with their doctors and talk about a health promotion plan could develop improved lipid
pro�les relative to those who simply read letters containing their results and consultation information.
Although a few reports [13, 14] have indicated that telemedicine is more cost-effective than face-to-face
medical care, due to recent advances in information and communication technology (ICT), the results of
the current study support the most basic principle [15]—direct patient education is the most effective
method of managing chronic diseases.

There are several limitations to our study. First, ours was a single-centre study and may not have
contained a sample that was representative of the overall population. Second, since the participants’
previous histories were not included, those with normal lipid pro�les and no treatment or counselling
needed may have also been included in the study. In addition, this study did not consider that the goals
and treatment methods associated with dyslipidaemia differ according to levels of cardiovascular risks.
However, in a recent study [16] of young adults aged 20 to 39 years in Korea, the risks of ischaemic heart
disease and cerebrovascular disease were reduced if total cholesterol levels were reduced to a lower class
than was observed in the previous examination, when dividing total cholesterol levels into the following
categories: low (< 180 mg/dL), middle (180–240 mg/dL), high (≥ 240 mg/dL). Therefore, it is meaningful
to compare the degree of change in cholesterol levels alone, as was done in the current study. Third,
because we did not include the drug history of the participants, changes in cholesterol levels may be
attributable to drugs or other causes rather than the effects of lifestyle modi�cations. However, patients
with dyslipidaemia have lower compliance rates with the drugs than do those with hypertension and
diabetes [17–19]. And in previous studies [7], patients who received follow-up treatment within the �rst
three months following medication had higher subsequent compliance rates, as compared to those who
received no follow-up treatment. Therefore, regardless of drug effects, it is meaningful that compliance
rates and the results of medical examination related to chronic diseases are improved due to increase in
post-check-up behaviours, such as visiting the hospital and picking up medicine. Fourth, because the
study included data from September 2013 to August 2019, it is impossible to know which forms of
counselling were received before September 2013, and effects of these sessions cannot be overlooked. In
order to correct for this problem, additional analyses of chi-square tests, one-way analyses of
variance(ANOVA) and Scheffé post-hoc analyses were performed only for participants (n = 4,919) who
conducted the �rst check-ups at our health check-up centre. However, the baseline characteristics of the
participants were not signi�cantly different from those of the participants in this study. In addition, even if
the �rst examination was conducted at our health check-up centre, it may not be the �rst examination in
one’s life, so the in�uence of a previous examination cannot be completely excluded, using any analysis
method.
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Conclusion
The face-to-face counselling with doctors seems to be more effective at improving lipid pro�les than non-
face-to-face or printed counselling. Further research is required to identify the effects of face-to-face
counselling on long-term health outcomes, such as cardiovascular disease mortality.
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Figures

Figure 1

Flow chart of inclusion and exclusion for the study population.
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Figure 2

Changes in lipid pro�le according to counselling method. Note: All values are mean±Standard error. TC,
total cholesterol; TG, triglyceride *P<0.05, ** P<0.001


