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Introduction
    

A medical examination is the process of 

screening people who are likely to have diseases 

that have not yet significantly progressed, by 

conducting specific medical tests on patients who 

have seemingly no symptoms1). Korea has been 

conducting national medical examinations since 

1995, with a screening rate of over 70% over the 

past five years, accumulating medical examination 

data from over 10 million individuals every year2). 

The National Health Insurance Service established 

a medical examination cohort with over 500,000 

cases and shared this data with other researchers 

to actively conduct further studies3).

Prior studies of the Korean Medical Examination 

(KME) included the development of questionnaires 

and program4,5), satisfaction survey9,10), and 

association analysis6-8). For example, Moon et al. 

developed medical examination questionnaires 

and a software based on diagnosis as a tool for 

evaluating medical health in the Korean 

population4). In addition, Lee et al. described the 

contents and patient satisfaction of the KME 
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program in 1,567 subjects and compared the 

characteristics of the Korean health examination 

with that of the Western health examination9). The 

association between physical activity and health 

factors such as stress and fatigue was analyzed in 

the Korean health examination for 20,509 

workers8).

A growing body of research has collected 

objective data on Korean medicine. Diagnosis in 

Korean medicine, which used to be measured 

based on the doctor’s subjective opinion, was 

quantified and objectively assessed by developing 

devices and questionnaires. For example, a study 

reported that pulse diagnosis was developed from 

devices using one piezoelectric sensor to measure 

derivative pressure pulse waveforms in 1968 to 

devices detecting three-dimensional waveforms to 

quantify the expended pressure in 200311). In 

addition, various models of algometers were used 

to quantitatively measure the pressure pain threshold 

during an abdominal examination, and the 

measurement protocol was standardized to ensure 

reproducibility12). Further, a standardized questionnaire 

to measure seven emotions in Korean medicine 

was developed by expert recommendations, internal 

consistency and reliability analysis, test-retest 

reliability analysis, factor analysis, and correlation 

analysis13).

We attempted to build a large data infrastructure 

through the KME protocol, which uses standardized 

and quantified devices and questionnaires. We 

conducted this pilot observational study to 

evaluate the feasibility of the KME protocol as 

the first step for a large-scale study.

Methods

1. Study design

This was a pilot observational study that evaluated 

the feasibility of the KME protocol. The KME 

protocol was developed by standardizing and 

quantifying the measurement protocol through the 

following steps. First, candidates for clinical 

parameters of Korean medicine were extracted 

from the literature review. Second, a committee 

of 15 experts recommended by the Association of 

Korean Medicine and each branch institute 

selected key parameters by scoring the suitability 

of the KME items and its clinical importance. 

Third, to measure parameters objectively, 

questionnaires were structured, and devices were 

chosen. Lastly, the protocol and SOPs of the final 

14 questionnaires and 20 medical examinations 

were developed.

Questionnaires consisted of 10 clinical questionnaires 

and 4 previously developed questionnaires. 

Participants were asked to complete 10 clinical 

questionnaires on the following items: thirst/ 

xerostomia/amount of water consumed, stool, urine, 

waking up, heat and cold patterns, eating habits, 

alcohol habits, smoking habits, exercise habits, 

and menstrual health. The Pittsburgh Sleep 

Quality Index (PSQI) was used to measure the 

quality of sleep14,15). Perceived stress was evaluated 

using the 10-item Perceived Stress Scale (PSS)
16,17). The Core Seven Emotions Inventory (CSEI), 

consisting of 100 items, was used to assess the 

key emotions considered as a cause of disease in 

traditional medicine13). Sasang constitution diagnosis 

was measured using the K-prism Sasang 

constitution questionnaire18). 
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Twenty medical examinations were included as 

follows: 1) assessment of urine output after 

drinking, 2) chemical analysis of urine, 3) urine 

color assessment, 4) body temperature assessment, 

5) assessment of skin moisture and skin lipids, 6) 

tongue-coating inspection, 7) halitosis assessment, 8) 

salivary flow rate assessment, 9) pulse assessment, 

10) height/weight assessment, 11) body composition 

assessment, 12) heart rate variability assessment, 

13) assessment of resting metabolic rate, 14) 

assessment of ventilation rate, 15) abdominal 

examination, 16) assessment of skin color, 17) 

K-prism Sasang constitution diagnosis, 18) 3D 

body scan, 19) posture assessment, 20) digital 

thermography.

The study was conducted at Kyung Hee 

University Korean Medicine Hospital, Pusan 

National University Korean Medicine Hospital, 

Naju Dongshin University Korean Medicine 

Hospital in 2019. This study received institutional 

review board approval from each of the three 

hospitals assessed (Kyung Hee: KOMCIRB 

2019-10-003, Pusan: PNUKHIRB-009, and 

Dongshin: NJ-IRB-001). 

2. Participants

A total of 90 subjects were recruited through 

posters, banners, and internet advertisements in 

and out of the hospital. The criteria for selection 

were (1) healthy men and women, (2) aged 19 

years or older, and (3) had no cognitive 

impairment. 

Exclusion criteria consisted of the following: 

(1) inability to move by themselves or measure 

the device; (2) had a current diagnosis of 

cardiovascular disease (e.g., myocardial infarction, 

congestive heart failure, angina, and arrhythmia), 

cerebrovascular disease (e.g., cerebral infarction, 

paralysis, etc.), malignant neoplasms (cancer), mental 

illness (depression, anxiety disorder), rheumatoid 

arthritis, thyroid disease (e.g., hyperthyroidism, 

hypothyroidism); (3) received medical treatment 

for internal medicine, nervous system diseases, 

and psychiatric disorders (except for high blood 

pressure, diabetes, and dyslipidemia) within the 

last month; (4) were pregnant, expecting to be 

pregnant, or breastfeeding; (5) were included in 

other studies within the past 30 days; (6) had any 

other condition that may affect their participation, 

based on the opinion of the investigators. 

In addition, subjects were asked to avoid the 

following activities that could affect the medical 

examination: (1) excessive exercise within 3 days, 

(2) excessive diet control within 3 days, (3) 

smoking on the day, (4) caffeine intake on the 

day, (5) excessive drinking within 2 days, and (6) 

food intake within one hour.

All subjects eligible to participate in the study 

provided informed consent.

3. Measures

Subjects were screened for eligibility to 

participate in the study. Screening included 

demographic information, participant characteristics, 

medical history, medication use, and information 

about participation in other clinical trials. 

Participants were asked to answer 14 questionnaires 

and were examined with 20 medical examination 

devices. The primary outcome was the time 

required to complete each item of the KME. The 

total time taken to complete 10 clinical 

questionnaires and each of the 4 questionnaires 
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was measured in minutes. A research coordinator 

measured the time required to complete each 

medical examination procedure in minutes. The 

secondary outcome was satisfaction with the 

overall KME. After completing the KME, 

subjects completed a satisfaction survey on the 

following: 1) medical examinations they thought 

were most satisfactory (multiple responses available), 

2) whether they intended to undergo a KME if 

hospitals provided them in the future, 3) the cost 

they thought was most appropriate for a KME, 

and 4) whether they intended to recommend a 

KME to others. Additionally, improvements in the 

KME protocol were proposed by the clinical 

coordinator and subjects. The safety, adverse 

events were assessed during the study. 

4. Statistical Analysis

The mean and standardized deviation (SD) for 

the time spent on each KME program was 

assessed. All statistical analyses were performed 

using R version 3.6.2. 

Results

A flow chart of enrollment is presented in 

Figure 1. The characteristics of the study 

participants are summarized in Table 1. Among 

the 90 participants, 31 (34.4%) were men, and 59 

(65.6%) were women. The participant’s age 

ranged from 19 to 64 years, and the average age 

was 37.2 (12.3) years. More than half (53.4%) of 

the participants included were white-collar workers, 

Fig. 1. Study flow chart
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and approximately three-quarters had more than a 

college degree. 

Table 2 shows the average time spent on each 

item of the KME. The average time spent on the 

overall KME was approximately 88.0 (21.4) 

minutes. Approximately 33.5% of this time was 

used to complete the questionnaires and 66.5% 

for examination with the medical examination 

devices. The most time-consuming questionnaire 

was the CSEI (6.9±3.9), except for the 10 clinical 

questionnaires, and the most time-consuming 

medical examination device was the K-prism 

Sasang constitution diagnosis (10.1±4.2).  

The number of patients satisfied with the 

medical examination is shown in Table 3. The 

medical examinations with highest satisfaction 

scores included the 3D body scan (n = 42), body 

composition assessment (n = 40), assessment of 

skin moisture and skin lipids (n = 38), K-prism 

Sasang constitution diagnosis (n = 35), and digital 

thermography (n = 34). 

Table 4 presents several indicators of satisfaction. 

Over 80% of study participants stated that they 

would be willing to receive KME if hospitals 

provide them and would recommend KME to 

others. Forty-three participants stated that the 

most appropriate cost for a KME was 100 000 – 
199 999 KRW, and 36 participants stated that the 

most appropriate was <100 000 KRW. 

The areas for improvements provided by 

clinical coordinators are summarized in Table 5. 

Table 1. Characteristics of the Study Participants
(n=90)

Characteristics n (%)

Sex 　

  Male 31 (34.4)

  Female 59 (65.6)

Age 　

  19-29 32 (35.6)

  30-39 27 (30)

  40-49 13 (14.4)

  50-59 11 (12.2)

  60-69 7 (7.8)

Occupation 　

  Blue collar 11 (12.2)

  White collar 48 (53.4)

  Others 31 (34.4)

Education 　

  Below middle school graduate 0 (0.0)

  High school graduate 24 (26.7)

  Above college graduate 66 (73.3)

Table 2. Average Time Spent on the Korean Medical 
Examination Program

　
Mean±SD
(Minutes)

Total 88.0±21.4

Questionnaires 29.5±13.8

10 Clinical questionnaires 11.6±5.0

CSEI 6.9±3.9

K-Prism Sasang constitution questionnaire 4.7±2.5

PSQI 3.9±3.0

PSS 2.0±1.9

Medical examination 58.6±17.3

K-prism Sasang constitution diagnosis 10.1±4.2

3D body scan* 7.5±6.2

Halitosis assessment 5.8±3.2

Salivary flow rate assessment 5.8±0.8

Chemical analysis of urine 4.7±3.9

Body composition assessment 4.2±4.2

Pulse assessment 4.0±2.8

Abdominal examination* 3.6±2.9

Assessment of skin   color 3.5±2.6

Digital thermography 2.4±1.1

Heart rate variability assessment 2.3±0.9

Assessment of skin moisture and skin lipids 2.2±1.2

Urine color assessment* 2.2±3.4

Tongue-coating inspection 0.4±0.5

Height/weight assessment 0.3±0.5

Body temperature assessment 0.3±0.5
* No response: 3D body scan (n=2), abdominal examination (n=7), 

urine color assessment (n=1)
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There were three categories of improvements. 

First, questionnaire issues, including the number 

of items, understanding, and readability. The Core 

Seven Emotions Inventory consisted of 100 

questions that might increase fatigue and decrease 

the reliability of participant responses. Some 

participants did not understand the questionnaire. 

In addition, the small size of the table and 

pictures provided in the questionnaire caused 

reading difficulties for the participants. Second, 

errors occurred during the medical examination 

for various reasons. The low stability of the 

device caused malfunctions in the 3D body scan. 

In addition, low compliance of participants during 

the halitosis assessment led to errors. Finally, the 

sequence of medical examinations was not 

optimized, and the temperature did not comply 

with standard operating procedures. Because each 

hospital had different environments, the order of 

medical examinations performed differed from the 

order set by standard operating procedure. 

Participants felt cold, and although the appropriate 

temperature of the medical examination in the 

winter was suggested to be 18–20 °C, the actual 

temperature in the room was maintained at 21–23 

°C. 

The KME protocol was well tolerated, with no 

adverse events reported.

Discussion

This study aimed to evaluate the feasibility of 

the KME protocol in clinical practice. Through a 

literature review and expert group consensus, 14 

questionnaires and 20 medical examinations were 

included in the KME protocol. Ninety participants 

with an average age of 37.2 years participated in 

the pilot study. It took approximately 88 minutes 

to perform the KME, including the 14 

questionnaires and 20 medical examinations. Most 

Table 3. Number of Patients Satisfied with the Medical 
Examination using a Device (n=90)

Medical examination n

3D body scan 42

Body composition assessment 40

Assessment of skin moisture and skin lipids 38

K-prism Sasang constitution diagnosis 35

Digital thermography 34

Pulse assessment 28

Heart rate variability assessment 24

Height/weight assessment 22

Halitosis assessment 21

Body temperature assessment 15

Assessment of skin color 14

Abdominal examination 13

Salivary flow rate assessment 12

Chemical analysis of urine 9

Tongue-coating inspection 9

Urine color assessment 8

Table 4. Satisfaction Survey (n=90)

　 n (%)

Intention to receive KME in the future 　

Yes 74 (82.2)

No 0 (0)

Don't know 16 (17.8)

Intention to recommend KME to others* 　

Yes 77 (86.5)

No 0 (0)

Don't know 12 (13.5)

Appropriate cost of a KME 　

<100 000 KRW 36 (40.0)

100 000 - 199 999 KRW 43 (47.8)

200 000 - 299 999 KRW 9 (10.0)

300 000 - 399 999 KRW 1 (1.1)

400 000 - 499 999 KRW 1 (1.1)

500 000 KRW 0 (0)

Abbreviations: KME, Korean Medical Examination
*Noresponse:intentiontorecommendKMEtoothers(n=1)
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participants were satisfied with the KME. 

Suggestions for future research are as follows. 

First, the questionnaires provided to the subjects 

should be easy to understand and respond to. In 

this study, participants aged 59 years took 30 

minutes to complete the CESI questionnaires. 

Because the CSEI has many items (100), it takes 

longer to answer the questions and is less 

reliable. Cheong et al. developed a short form of 

the CSEI scale (28 items) for use in clinical 

practice19). This is expected to shorten the 

response time by using only 28 items. In addition, 

a verification study will be conducted to confirm 

that the KME questionnaire tool accurately 

reflects the actual condition of the subject without 

error.

Second, efforts are needed to reduce device 

errors. In this study, except for the K-prism 

Sasang constitution diagnosis, the 3D body scan 

took the longest time among all medical device 

examinations. If the equipments works properly, 

measurements are usually obtained within 3 min; 

however, many malfunctions occurred due to the 

low stability of the device. Eventually, the time 

taken to scan the 3D body was longer due to 

needing 2–3 remeasurements, which took up to 

35 minutes. To prevent these errors, dedicated 

personnel should be assigned at each site to 

immediately resolve device errors. Additionally, 

regular staff training would improve the work 

proficiency of the clinical coordinator.

Third, the results of various medical examinations 

should be provided to the subject. The subjects 

can understand the purpose of the medical 

examinations while checking their health conditions 

and increasing their satisfaction with the KME. 

Fourth, because the KME protocol was not 

developed for early detection of specific diseases, 

it contains some items that do not have “reference 

values.” In these cases, simply showing the 

measured values to the subject may not be 

meaningful as a medical examination. Therefore, 

to provide the meaning of the examination results 

to the subjects and utilize them in clinical 

practice and health management, research on 

reference data that can be used as a criterion for 

Table 5. Types of Improvements Provided by the Clinical Coordinator at Each Hospital

　 Content Example

Questionnaires

Number of Items
Increasing fatigue and decreasing reliability of participants due to the  
number of questions in the Core Seven Emotions Inventory

Understanding Confusing 'menstrual cycle' as 'menstrual period' in menstrual health

Readability
Unable to recognize table in eating habits and appearance of menstrual  
bleeding pattern in menstrual health owing to the small size

Error in medical
examination

 Stability of device Malfunction in 3D body scan due to the law stability of device

Compliance Low compliance in halitosis assessment

Proficiency
Insufficient proficiency resulting from many medical devices among the  
small number of coordinators

Environment

Examination sequence Unoptimized sequence caused by different environments in each hospital

Temperature
Participants felt the cold although the proper temperature of medical  
examination in the winter was suggested to be 18-20℃ and actual 
temperature in the room was maintained at 21-23℃
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judgment should also be conducted.

In conclusion, although this descriptive pilot 

study was conducted in 90 subjects in a short 

period of time, participants were highly satisfied 

with the KME. Future studies should address the 

issues raised in this pilot study so that accurate 

and rigorous KME data can be continuously 

collected.
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