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Adverse Events in Korean Traditional Medicine Hospitals:
A Retrospective Medical Record Review

Jee-In Hwang, PhD,* Jinsung Kim, KMD, PhD,† and Jae-Woo Park, KMD, PhD†

Objectives: Traditional medicine has been used worldwide in recent de-
cades. The aim of this study was to determine the incidence of adverse
events (AEs) in traditional medicine hospitals and investigate patient and
health-care utilization factors associated with AE occurrence.
Methods: A 2-stage review of 1152 randomly sampled charts in 2 teach-
ing Korean traditional medicine hospitals was conducted. Three physicians
and a quality improvement specialist identified AE occurrence, severity,
and preventability using the Global Trigger Tool (Appendix 1, Supplemen-
tal Digital Content, http://links.lww.com/JPS/A19). Two traditional Korean
medicine professors validated the findings. Logistic regression analysis
was performed to determine factors associated with AE occurrence.
Results: One hundred twenty-two admissions (10.6%) had at least one
AE (7.39 events per 1000 patient days and 14.5 events per 100 admissions).
Among 167 AEs, 73.7% were mild and 70.7% were judged preventable.
Procedure-related AEswere most common. After considering other patient
and health-care utilization characteristics, factors associated with AE
occurrence were altered mental status on admission (OR, 3.86; 95% confi-
dence interval [CI], 1.20–12.44), use of various traditional medicine thera-
pies (OR, 1.69; 95% CI, 1.32–2.15), length of stay (OR, 1.02; 95% CI,
1.01–1.03), and number of unique triggers (OR, 6.35; 95% CI, 4.54–8.89).
Conclusions: Approximately 11% of inpatients in traditional medicine
hospitals experienced AEs. Because patients have a higher risk of AEs,
special attention should be paid to those with altered mental status on
admission, receiving various traditional medicine therapies, staying for a
longer period, and having various positive triggers.

Key Words: patient safety, adverse event, Korean Traditional
Medicine, teaching hospitals

(J Patient Saf 2018;14: 157–163)

Reducing unnecessary harm to patients because of health care
has become a challenging global issue to ensure safe, quality

patient care. Traditional medicine (TM) has historically played
an important role in health maintenance, disease prevention, and
treatment.1 Traditional medicine has been used worldwide in
recent decades.2–4 In response to increasing demand for TM, the
World Health Organization (WHO) has outlined strategies for
promoting integration of TM into national health care systems.1,2

The WHO has emphasized systems, which support the safe and
effective use of TM.1

Previous studies on adverse events (AEs) in TM have focused
on specific TM therapies or measured AEs because of a broad
range of TM use.3–8 For instance, a study in TM clinics reported
a rate of 3.2 AEs per 100 acupuncture treatments.6 Another study
reported that 29.7% of TM users, including those who self-
medicate without TM practitioner guidance, had experienced
AEs.4 A Korean study with voluntary reporting data showed that
the highest proportion of AEs were consequences of procedures
such as acupuncture, moxibustion, and physical therapy.7 How-
ever, there is little information on the overall incidence and char-
acteristics of AEs in TM hospitals. Furthermore, most studies on
AEs in TM relied on voluntary event reporting that might have
underreported the problem. Therefore, AEs in TM hospitals need
to be investigated with a more sensitive and valid methodology for
AE detection.9,10

The occurrence of AEs is associated with patient and health
care utilization characteristics.9,11–20 Such factors include pa-
tients’ age, sex, disease conditions including severity and comor-
bidity, type of admission, clinical department, treatment by
multiple specialties, and length of hospital stay. For instance, pa-
tients older than 35 years had increased risk of AEs,12 and those
with comorbidities had a higher incidence of AEs.13,14,17 Further-
more, elective admissions of older patients predicted preventable
AEs,20 and AEs were more common in surgical care than in med-
ical care.16,18,19 Patients treated by various clinical specialties had
a higher incidence of AEs.11 Length of hospital stay was longer in
patients with AEs.9,15,19 However, there were inconsistent find-
ings. For instance, while one study showed a higher incidence of
AEs in female patients,14 another study found a higher rate in
male patients.12 In addition, the distinct characteristics of health-
care services provided in TM hospitals might be associated differ-
ently with the occurrence of AEs. A better understanding of the
nature and risk factors of AEs is an essential step to reduce risks
of patient harm.

Traditional medicine in Korea, also known as Korean medi-
cine, has played a key role in the health-care delivery system.
As of 2012, there are 199 TM hospitals in Korea, accounting for
10.8% of general acute-care hospitals nationwide.21 The use of
health-care services in TM hospitals is reimbursed by the National
Health Insurance system, like uses of conventional medical care.
Traditional medicine therapies include not only herbal medicine
but also therapeutic procedures such as acupuncture, moxibustion,
cupping, and physical therapy. Patients in TM hospitals can also
receive conventional medical care through a consultation process.
Indeed, a nationwide survey reported that 86.2% of TM hospitals
had collaborative care systems between TM and conventional
medicine. Specifically, 96.7% of TM hospitals established by ed-
ucational foundations, 95.2% of TM hospitals established by
medical foundations, and 70.6% of personally owned TM hospi-
tals had collaborative care systems between TM and conventional
medicine.22 Since the formal Hospital Accreditation Program for
TM hospitals was introduced in 2014,23 interest in patient safety
in TM hospitals has increased.

Therefore, this study examined the incidence and character-
istics of AEs in TM hospitals. Furthermore, we investigated pa-
tient and health-care utilization factors associated with AEs. The
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findings would provide a valuable insight in developing strategies
for patient safety in TM hospitals.

METHODS

Study Design
We used a 2-stage retrospective medical record review.

The study protocol was approved by institutional review boards
in the study hospitals (KOMCIRB-2012-19, KHNMC-OH-IRB
2012–011).

Study Setting and Sample
This study was conducted in 2 teaching Korean TMhospitals

in Seoul, Korea. Hospital A had 3210 inpatients and 196,222 out-
patients, and Hospital B had 1764 inpatients and 86,281 outpa-
tients in 2012. Both hospitals have electronic medical record
systems. Eligible patients were older than 18 years with a length
of hospital stay greater than 24 hours. Patients admitted for
treatment of psychiatric diseases were excluded. Sample size
(n = 1017) was estimated based on the annual number of inpa-
tients in the study hospitals at ±2% precision with 0.05 probabil-
ity of type 1 error, assuming a rate of AEs of 15%.16 An a priori
sample size of 1200 was determined, considering incomplete re-
cords and the number of records required for interrater reliability
measurement.

The sample was randomly selected from the list of patients
discharged from the study hospitals from February 1 to August
31, 2012. We selected the sample on a weekly basis by using a
random number generator program.24 The sample consisted of
784 and 458 cases in hospitals A and B, respectively. Of them,
90 cases from the first 2 weeks were used for measuring interrater
reliability. Thus, the final sample consisted of 1152 cases (Fig. 1).
This sample size was sufficient to achieve stability in the parame-
ter estimates for logistic regression analysis with 18 variables.25

Data Collection Procedure
A 2-stage chart review was conducted. The Institute for

Healthcare Improvement’s Global Trigger Tool (GTT) was used

to detect AEs.9,10,26 Initially, using the GTT validated in a Korean
conventional medicine hospital setting,15 we reviewed the applica-
bility of the GTT to detect AEs in TM hospitals with a group of
3 traditional Korean medicine (TKM) physicians as experts in
TM practice. Because there were no patients admitted for surgical
operations and labor and delivery in the TM hospitals, we used
34 triggers under the 4 modules of care, medication, intensive
care, and emergency department. Furthermore, we confirmed
the appropriateness of using 4 modules, excluding the surgical
and perinatal modules, using real data in the electronic medical re-
cord systems of the study hospitals. We added explanations with
examples that occurred in TM hospitals.

Primary reviewers were 2 TKM physicians in Hospital A
(Team A) and 1 TKM physician and the first author in Hospital
B (Team B). All reviewers attended training on the GTT method-
ology. Training comprised three half-day sessions and included
orientation, review of the GTT criteria, case reviews, and simula-
tion with site-specific electronic medical records. Training was
provided by a member of the research team with experience in
medical record reviews and the use of GTT. Following training,
the reviewers independently reviewed charts for the presence
of any of the triggers with a limit of no more than 20 min per re-
cord. Trigger identification led to further review to determine
AEs. Secondary reviewers were 2 TKM professors. They con-
firmed not only the presence of AEs detected but also their se-
verity and preventability. If there was a disagreement, the final
decision was made on the basis of consensus through research
team discussions.

AE Measures
An AE was defined as an event that resulted in unintended

physical injury because of the management of health care.26 We
included AEs by commission of care but excluded AEs due to
care omission and AEs before admissions. The occurrence of
AEs was examined using events per 1000 patient days, events
per 100 admissions, and the percentage of admissions with at least
one AE among the total records reviewed.26 The degree of harm
was measured using 5 categories: no harm (no AE), mild, mo-
derate, severe, and death.27 “Mild” refers to temporary harm or

FIGURE 1. Study Flow Chart.
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TABLE 1. The Sample Characteristics and Adverse Event Occurrence

Variable n (%)

Adverse Event (n (%))

PYes No

Sex Male 460 (39.9) 55 (4.8) 405 (35.2) 0.219
Female 692 (60.1) 67 (5.8) 625 (54.3)

Age (years) −39 196 (17.0) 18 (1.6) 178 (15.5) 0.049
40–64 596 (51.7) 54 (4.7) 542 (47.1)
65– 360 (31.3) 50 (4.3) 310 (26.9)

Medical security National Health Insurance 1070 (92.9) 114 (9.9) 956 (83.0) 0.904
Medicaid 36 (3.1) 3 (0.3) 33 (2.9)
Others 46 (4.0) 5 (0.4) 41 (3.6)

Admission route Outpatient department 891 (77.3) 88 (7.6) 803 (69.7) 0.316
Emergency department 87 (7.6) 9 (0.8) 78 (6.8)
Transfer 146 (12.7) 20 (1.7) 126 (10.9)
Others 28 (2.4) 5 (0.4) 23 (2.0)

Admission method On foot 804 (69.8) 56 (4.9) 748 (64.9) <0.001
With assistance 348 (30.2) 66 (5.7) 282 (24.5)

Admission history Yes 353 (30.6) 40 (3.5) 313 (27.2) 0.587
No 799 (69.4) 82 (7.1) 717 (62.2)

Use of medical devices Yes 85 (7.4) 36 (3.1) 49 (4.3) <0.001
on admission No 1067 (92.6) 86 (7.5) 981 (85.2)
Mental status Alert 1110 (96.4) 100 (8.7) 1010 (87.7) <0.001
on admission Altered 42 (3.7) 22 (1.9) 20 (1.7)
Primary diagnosis Neoplasm 180 (15.6) 14 (1.2) 166 (14.4) 0.190

Nervous system 220 (19.1) 15 (1.3) 205 (17.8)
Circulatory system 281 (24.4) 38 (3.3) 243 (21.1)
Digestive system 78 (6.8) 7 (0.6) 71 (6.2)
Musculoskeletal system
& connective tissue

137 (11.9) 14 (1.2) 123 (10.7)

Symptoms, signs, abnormal
findings, NEC

73 (6.3) 9 (0.8) 64 (5.6)

Injury, poisoning, others
of external causes

72 (6.3) 11 (1.0) 61 (5.3)

Others 111 (9.6) 14 (1.2) 97 (8.4)
Number of medical 1 205 (17.8) 22 (1.9) 183 (15.9) 0.001
diagnoses 2–3 507 (44.0) 36 (3.1) 471 (40.9)

4 or more 440 (38.2) 64 (5. 6) 376 (32.6)
Clinical department TKM internal medicine 498 (43.2) 65 (5.6) 433 (37.6) 0.028

Acupuncture & moxibustion 334 (29.0) 30 (2.6) 304 (26.4)
Sasang constitution 118 (10.2) 3 (0.3) 115 (10.0)
TKM rehabilitation 127 (11.0) 15 (1.3) 112 (9.7)
TKM gynaecology 34 (3.0) 4 (0.4) 30 (2.6)
Others 41 (3.6) 5 (0.4) 36 (3.1)

Number of medical 1 34 (3.0) 3 (0.3) 31 (2.7) <0.001
specialties involved 2 665 (57.7) 35 (3.0) 630 (54.7)

3 or more 453 (39.3) 84 (7.3) 369 (32.0)
Use of high-risk Yes 126 (10.9) 48 (4.2) 78 (6.8) <0.001
procedures No 1026 (89.1) 74 (6.4) 952 (82.6)
Length of stay (days) 1–7 311 (27.0) 11 (1.0) 300 (26.0) <0.001

8–14 341 (29.6) 23 (2.0) 318 (27.6)
15–21 193 (16.8) 19 (1.7) 174 (15.1)
22–28 87 (7.6) 10 (0.9) 77 (6.7)
Over 28 220 (19.1) 59 (5.1) 161 (14.0)

Discharge location Home 951 (82.6) 75 (6.5) 876 (76.0) <0.001
Transfer* 201 (17.5) 47 (4.1) 154 (13.4)

(Continued next page)
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no or minimal intervention required. “Moderate” indicates harm
requiring intervention, prolonged hospitalization, or causing long-
term harm. “Severe” indicates permanent harm requiring immedi-
ate medical/surgical interventions. Preventability was assessed
using a rating of 1 to 6 (1 = no evidence, 6 = certain evidence).28 Ad-
verse eventswith ratings of 4 or higherwere deemed preventable.15,16

Patient and Health-care Utilization Variables

Data on general patient and health-care utilization character-
istics were collected from the electronic medical record systems,
based on possible risk factors from the previous literature on
AEs.9,11–20 Variables included age, sex, medical security, admis-
sion route and method, admission history in the previous year,
use of medical devices on admission, and mental status on admis-
sion. The medical devices included T-cannula, Levin tube, percu-
taneous endoscopic gastrostomy tube, indwelling urinary catheter,
and central line. Data on medical diagnosis, clinical department,
number of clinical specialties involved, use of TM therapeutic
procedures, use of high-risk procedures, length of stay, discharge
location, and patient status at discharge were also collected as
health-care utilization characteristics. Traditional medicine thera-
peutic procedures included acupuncture, electric acupuncture, di-
rect and indirect moxibustion, cupping, transcutaneous electrical
nerve stimulation, chuna, physical therapy, and others (e.g., bee
venom treatment).29 The high-risk procedures included endos-
copy, cardiac catheterization, central line catheterization, urinary
catheterization, mechanical ventilation, and T-cannula and Levin/
percutaneous endoscopic gastrostomy tube insertion/exchange/
removal.16 Patient status at discharge included 3 categories of im-
proved, no change/diagnosed only, and death.

Statistical Analysis

Interrater reliability was estimated by calculating Cohen’s
kappa coefficients. The results were interpreted using the follow-
ing criteria: poor (<0.00), slight (0.00–0.20), fair (0.21–0.40),
moderate (0.41–0.60), substantial (0.61–0.80), and almost perfect
(0.81–1.00) agreement.30 General characteristics of patient and
health-care utilization were summarized using descriptive sta-
tistics. Chi-square tests or independent t tests were conducted
to determine the differences in AE occurrence by patient and
health-care utilization characteristics. Logistic regression analysis
was performed to determine factors associated with AE occur-
rence. Odds ratios (ORs) and 95% confidence intervals (CIs) of
each variable were calculated; P < 0.05 were considered to be sta-
tistically significant. Data were analyzed using the SAS program,
version 9.2 (SAS Institute Inc., Cary, NC).

RESULTS

Interrater Reliability
Inter-rater agreement in team A was 96.7% (n = 58) on the

presence of a trigger and 93.3% (n = 56) on an AE. That in team
B was 93.3% (n = 28) and 93.3% (n = 28), respectively. Kappa
coefficients in team A were 0.89 for the presence of a trigger
and 0.68 for an AE. Those in team B were 0.76 and 0.46, res-
pectively. These findings indicated “moderate” to “almost per-
fect” agreement.30

The Sample Characteristics
Of the 1152 cases, 692 (60.1%) were female, and the mean

age was 55.6 years (SD, 16.0; range 18–94). Most patients
(92.9%n = 1,070) were National Health Insurance beneficiaries.
A majority of patients were admitted via outpatient departments
(n = 891, 77.3%) on foot (n = 804, 69.8%). On admission, 85
(7.4%) used medical devices, 42 (3.7%) had altered mental sta-
tus, and 353 (30.6%) had admission history within the last year
(Table 1).

For primary diagnoses, 281 (24.4%) had diseases of the cir-
culatory system, 220 (19.1%) had diseases of the nervous system,
180 (15.6%) had neoplasms, and 137 (11.9%) had diseases of the
musculoskeletal system. The number of medical diagnoses per
case was a mean of 3.4 (SD, 2.1). Of the patients, 498 (43.2%)
were admitted to TKM internal medicine departments, and 334
(29.0%) were admitted to acupuncture and moxibustion depart-
ments. A total of 1118 (97.0%) were treated by multiple special-
ties, and 126 (10.9%) experienced high-risk procedures. The
number of different types of TM procedures per case was a mean
of 3.2 (SD 1.1). Mean length of stay was 19.6 (SD 23.4) days, and
951 (82.6%) were discharged to home, but 201 (17.5%) were
transferred to other health-care facilities including 5 mortality
cases. A total of 1099 (95.4%) had improved status at discharge.

The Occurrence of AEs
A total of 22,613 patient days were reviewed. We found a

mean of 0.5 (SD 0.9, range 0–7) of unique triggers per case. Of
1,152 cases, 122 (10.6%) had at least one AE. This was 7.39
events per 1,000 patient days and 14.50 events per 100 admis-
sions. Of 167 AEs, 123 (73.7%) were mild, 42 (25.1%) were mod-
erate, and 2 (1.2%) were severe cases. Of these, 118 (70.7%) were
preventable AEs. Common causes of AEs were procedures, med-
ication, and health care–associated infections (Table 2). The fre-
quently occurring AEs were burn, diarrhea, and nosocomial
pneumonia (Table 3).

There were significant differences in AE occurrence by age,
admission method, use of medical devices on admission, men-
tal status on admission, number of medical diagnoses, clinical

TABLE 1. (Continued)

Variable n (%)

Adverse Event (n (%))

PYes No

Discharge status Improved 1099 (95.4) 115 (10.0) 984 (85.4) 0.526
No change/diagnosed only* 53 (4.6) 7 (0.6) 46 (4.0)

n % mean SD mean SD P
No. traditional medicine therapeutic procedures 3.2 (1.1) 4.0 (1.5) 3.7 (1.4) 0.042
Number of unique triggers 0.5 (0.9) 2.1 (1.3) 0.3 (0.7) <0.001

Note. TKM indicates Traditional Korean Medicine; *This category includes 5 mortality cases.
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department, number of medical specialties involved, use of high-risk
procedures, length of stay, discharge location, number of different
types of TM procedures, and number of unique triggers (Table 1).

Factors Associated With AE Occurrence
Based on univariate analysis, logistic regression analysis was

performed for AE occurrence. Significant factors were mental

status on admission, number of different types of TM therapies,
length of stay, and number of unique triggers (Table 4). Specifi-
cally, patients with altered mental status on admission were more
likely to experience AEs (OR, 3.86; 95% CI, 1.20–12.44). Pa-
tients with a higher number of different types of TM therapies
were more likely to have ORs (OR, 1.69; 95% CI, 1.32–2.15).
Those who stayed longer were more likely to experience AEs
(OR, 1.02; 95% CI, 1.01–1.03). Patients with a higher number
of unique triggers were more likely to have AEs (OR, 6.35; 95%
CI, 4.54–8.89).

DISCUSSION
To the best of our knowledge, this is the first study to examine

AEs in TM hospitals. The findings indicated that 11% of inpa-
tients in TM hospitals experienced one or more AEs during their
hospitalization. Although until now there has been no available
data on the incidence of AEs in TM hospitals, this was lower than
the 29.7% AE rate resulting from a broad range of TM use.4 This
can be attributed to the fact that all health-care interventions in TM
hospitals are provided by qualified staff with appropriate guidance
and supervision.Most AEs causedmild harm requiring no or min-
imal interventions. However, therewere severe cases requiring im-
mediate interventions. This indicates the necessity of collaborative
systems between traditional medicine and conventional medicine
for rapid response to serious patient safety events. Slightly over
70% of AEswere preventable. In addition, procedure-related inju-
ries were most common, consistent with previous findings.7,16,17

Skin problems such as burns and rashes due to moxibustion,

TABLE 3. Preventability and Severity of Adverse Events

All Adverse Events Preventable Adverse Events

Type of Adverse Events Mild Moderate Severe Total Mild Moderate Severe Total

Cardiovascular system 1 1 0 2 0 1 0 1
Hypotension 0 1 0 1 0 1 0 1
Other cardiovascular event 1 0 0 1 0 0 0 0
Gastrointestinal system 30 2 0 32 7 1 0 8
Diarrhea 14 0 0 14 3 0 0 3
Nausea or vomiting 10 1 0 11 3 1 0 4
Other gastrointestinal event 6 1 0 7 1 0 0 1
Healthcare-associated Infection 1 33 2 36 1 31 2 34
Catheter-related blood stream infection 0 1 0 1 0 1 0 1
Nosocomial pneumonia, not ventilator-related 0 12 2 14 0 12 2 14
Surgical-site infection 0 3 0 3 0 3 0 3
Urinary tract infection 0 11 0 11 0 9 0 9
Other hospital-acquired infection 1 6 0 7 1 6 0 7
Hematologic system 10 2 0 12 10 2 0 12
Thromboembolitic venous event 0 2 0 2 0 2 0 2
Other hematologic event 10 0 0 10 10 0 0 10
Renal or endocrine system 4 0 0 4 4 0 0 4
Fluid overload 1 0 0 1 1 0 0 1
Hypoglycemia 2 0 0 2 2 0 0 2
Other renal or endocrine event 1 0 0 1 1 0 0 1
Other 77 4 0 81 55 4 0 59
Burn 21 1 0 22 21 1 0 22
Fall 7 0 0 7 7 0 0 7
Pressure ulcer 7 2 0 9 7 2 0 9
Rash 4 0 0 4 0 0 0 0
Other 38 1 0 39 20 1 0 21
Total 123 42 2 167 77 39 2 118

TABLE 2. Categories of Adverse Events

Category n %

Procedures-related 75 44.9
Moxibustion 19 11.4

Bee venom therapy 17 10.2
Cupping 3 1.8

Physical therapy 3 1.8
Acupuncture 2 1.2

Chuna 1 0.6
Others 30 18.0

Medication 38 22.8
Herbal medicine 21 12.6

Conventional medicine 17 10.2
Healthcare-associated infection 36 21.6
Others 18 10.8
Total number 167 100.0
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cupping, or bee venom treatment occurred most frequently. Other
TM-related AEs included acupuncture needle site pain, muscle
pain due to chuna, burns due to herbal hot packs, and abdominal
pain and diarrhea due to herbal medicine (e.g., Rheum palmatum
L.). Efforts to reduce harm because of procedures including TM
procedures need to be prioritized to improve patient safety in
TM hospitals.

Of the factors associated with the occurrence of AEs, patients’
mental status on admission was significant. Patients with altered
mental status on admission experienced more AEs. Given that
they were admitted to general care units as selective admissions,
altered mental status could reflect symptoms of known medical
conditions. Thus, patients with abnormal changes in responsive-
ness and awareness are more vulnerable to medical errors and
are thereby more likely to experience injuries. Therefore, patients
with altered mental status need to be closely monitored from the
time of admission for AE occurrence.

The use of multiple TM therapies was positively associated
with AE occurrence. This supports that procedure-related injuries
were the most common cause of AEs.16,17 Patients experiencing
various TM therapies might have increased exposure to harm. Ac-
cordingly, they are likely to experience more AEs. Thus, efforts to
reduce unnecessary harm because of various TM therapies are
needed. As such, the development and uses of structured check-
lists that can be applied before and after TM procedures are sug-
gested to improve patient safety.

Length of stay was associated with AEs. This finding is consis-
tent with previous reports.9,15,19 Hospitalization for longer periods
might reflect complex, severe conditions that require more treat-
ments, thereby resulting in increased AE risks. Alternatively, AE
occurrence might result in a longer stay. Although the causal

relationship needs to be explored further, patientswho require a lon-
ger hospitalization should be monitored for the occurrence of AEs.

The number of unique triggers was linked to AE occurrence.
This could be natural because it reflects the performance of trig-
gers. This result was consistent with the previous findings.15

Moreover, the detection of various triggers may imply the pres-
ence of complex conditions that can contribute to AE occurrence.
This finding indicates that the triggers can be used to identify pa-
tients with a higher risk of AEs in TM hospitals.

Overall, AEs in TM hospitals were not rare. Procedure-related
AEs were most common. Patient and health-care utilization char-
acteristics were associated with AE occurrence. The factors in-
cluded mental status on admission, use of various TM therapies,
length of hospital stay, and number of unique triggers. Thus, in ef-
forts to prevent and reduce unnecessary harm in TM hospitals, pa-
tients with altered mental status, requiring various TM therapies,
staying longer, and having more positive triggers need to be prior-
itized. In addition, this study demonstrated that the GTTwas a use-
ful tool to monitor AE occurrence. Moreover, triggers integrated
into electronic medical record systems can function as an alarm
or alert for a rapid response to reduce and alleviate patient harm.

Limitations of the Study
This study had following limitations. First, it was conducted

in 2 teaching TM hospitals, which may limit generalizability of
the findings. Second, we focused only on AEs occurring during
the hospitalization. We excluded AEs because of omission of care
as substandard care. Therefore, AE incidence could be under-
estimated. Third, 2 teams reviewed medical records. Although
inter-rater reliability was highly acceptable, there was a difference

TABLE 4. Logistic Regression Results for the Occurrence of Adverse Events

Variable Odds Ratio 95% Confidence Interval

Age (years) 1.01 (0.99–1.03)
Admission method (= on foot) 0.86 (0.40–1.84)
Use of medical devices on admission (= yes) 1.29 (0.45–3.74)
Mental status on admission (= altered) 3.86 (1.20–12.44)
Number of medical diagnoses
2–3 0.65 (0.31–1.35)
4 or over 0.58 (0.26–1.28)
1 Reference

Clinical department
TKM internal medicine1 1.33 (0.64–2.77)
Acupuncture & moxibustion 3.00 (0.36–25.29)
Sasang constitution 0.24 (0.05–1.21)
TKM rehabilitation 0.68 (0.28–1.62)
TKM gynaecology 0.87 (0.24–3.16)
Others Reference

Number of medical specialties involved
2 1.37 (0.17–10.94)
3 or over 1.36 (0.17–10.68)
1 Reference

Use of high-risk procedures 0.87 (0.34–2.24)
Number of traditional medicine therapeutic procedures 1.69 (1.32–2.15)
Length of stay 1.02 (1.01–1.03)
Discharge location (= home) 1.63 (0.74–3.59)
Number of unique triggers 6.35 (4.54–8.89)

Note. TKM indicates Traditional Korean Medicine.
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between reviewers in the identification of triggers and AEs.
Fourth, we did not include provider and organizational character-
istics potentially related to AEs.14 We recommend future research
including these characteristics with a larger sample of TM hospi-
tals. Furthermore, this study included patients treated by both TM
and conventional medicine during their hospitalization. In an ad-
ditional analysis using 37 patients who were treated only with
TM during admission, we found 3 patients with AEs of health
care–associated infections. This incidence (8.1%) was slightly
lower than the overall AE rate (10.6%) in this study. However, fu-
ture studies would be needed with more patients treated only by
TMbefore admission and during hospitalization, including the oc-
currence of AEs after discharge, for a better understanding of the
nature of TM AEs.

CONCLUSION
This study showed that 11% of inpatients in TM hospitals ex-

perienced AEs during their hospitalization. Approximately 74%
of AEs caused mild harm, but severe cases needed collaborative
care with conventional medicine to alleviate the impact of AEs
and improve recovery. More than two-thirds of AEs were prevent-
able. As risk factors of AEs, patients with altered mental status on
admission, requiring various TM therapies, hospitalized for a lon-
ger period, and with multiple positive triggers were more likely to
experience AEs. Therefore, patients with these characteristics
should be closely monitored throughout their hospitalization. Ad-
ditionally, the GTT can be a useful tool to detect and monitor AEs
in TM hospitals.
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