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Examining the factors associated a
with inpatients’ perception of overtreatment
in Korea: a cross-sectional study

Jin SuJang' and Hyun Woo Jung®*

Abstract

Background Patients' perception of receiving overtreatment can cause distrust in medical services. Unlike
outpatients, inpatients are highly likely to receive many medical services without fully understanding their medical
situation. This information asymmetry could prompt inpatients to perceive treatment as excessive. This study tested
the hypothesis that there are systematic patterns in inpatients’ perceptions of overtreatment.

Methods We examined determinant factors of inpatients’ perception of overtreatment in a cross-sectional design
that used data from the 2017 Korean Health Panel (KHP), a nationally representative survey. For sensitivity analysis,
the concept of overtreatment was analyzed by dividing it into a broad meaning (any overtreatment) and a narrow
meaning (strict overtreatment). We performed chi-square for descriptive statistics, and multivariate logistic regression
with sampling weights employing Andersen’s behavioral model.

Results There were 1,742 inpatients from the KHP data set that were included in the analysis. Among them, 347
(19.9%) reported any overtreatment and 77 (4.42%) reported strict overtreatment. Furthermore, we found that the
inpatient’s perception of overtreatment was associated with gender, marital status, income level, chronic disease,
subjective health status, health recovery, and general tertiary hospital.

Conclusion Medical institutions should understand factors that contribute to inpatients’ perception of overtreatment
to mitigate patients’complaints due to information asymmetry. Moreover, based on the result of this study,
government agencies, such as the Health Insurance Review and Assessment Service, should create policy-based
controls and evaluate overtreatment behavior of the medical providers and intervene in the miscommunication
between patients and providers.
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Key Points

+ Overtreatment experience in inpatient
hospital settings varies according to patient
sociodemographic and economic factors.

+ Health care providers are suspected of performing
overtreatment based on the inpatient’s
socioeconomic status.

+ DPatients with private health insurance are more likely
to experience overtreatment from medical providers.

+ A public corporation should be given authority to
monitor overtreatment.

Introduction

The patient-centered care paradigm initiated in the early
2000s and led by the Institute of Medicine in the United
States [1], proposed that the healthcare delivery system
should provide customized services based on patient
needs and consider the patient as the center of interac-
tions within the system [1, 2]. In this regard, many stud-
ies have examined patient satisfaction and perception of
care as one of the methods to evaluate the quality of care
[3-5]. These studies used similar measurements such
as communication with nurses or doctors, responsive-
ness of hospital staff, and quietness of the hospital [3-5].
However, they paid little attention to patients’ perception
of overtreatment in evaluating the quality of care. This is
quite an important issue because if patients feel that they
have received overtreatment, they may lose trust in med-
ical services, which goes against the patient-centered care
paradigm.

Overtreatment is a concept that represents a situa-
tion wherein the amount of care that occurs is excessive
[6—-12]. Most studies have only researched overtreatment
from the perspective of medical providers, as they are the
ones who provide the treatment. For example, Lyu et al.
[13] enlisted all the medical doctors listed in the Ameri-
can Medical Association master file and asked for their
subjective perception of overtreatment. The authors
reported that approximately 20.6% of overall medi-
cal care was unnecessary, and the most cited reason for
overtreatment was fear of malpractice (84.7%). In gen-
eral, studies have primarily been either audit studies or
ones that focused narrowly on specific clinical interven-
tions [13-16]. However, there has been no study to date
that has analyzed patients’ perception of overtreatment.

One might suggest that it is not appropriate to inves-
tigate overtreatment from the patients’ perspective
because it is the doctors who carry out the medical ser-
vices, including overtreatment. The critics may insist that
the patient’s perception of overtreatment cannot be a
perfect proxy for the objective occurrence of overtreat-
ment due to the two types of errors [17, 18]. The type 1
error occurs when patients report feelings of overtreat-
ment although there was no overtreatment, whereas type
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2 error occurs when patients do not report overtreat-
ment concerns even though overtreatment was actually
performed. However, these errors can occur when mea-
suring physicians’ perception of overtreatment as well.
In other words, there could be a substantial difference
between the optimal and efficient treatment the doctor
envisions and the best actual treatment.

We suggest that there are two dimensions to measur-
ing overtreatment. The first is whether overtreatment
has actually occurred, and the second is people’s sub-
jective perception of overtreatment. The former defines
overtreatment as a case where treatment “excessively and
unnecessarily exceeded” the optimal standards; however,
it is challenging to determine the optimal standards and
measure the unnecessary excess using current scientific
methods. Consequently, people’s subjective perception
might be a more effective method, which can be subdi-
vided into the perceptions of two groups: medical provid-
ers and patients. Based on the patient-centered paradigm
[1, 19], it is essential to establish a mutual understand-
ing between the doctor and patient. If patients persist in
perceiving treatment as excessive even after health care
providers reduce what may be considered overtreatment,
their efforts would be unappreciated. In addition, with-
out understanding the patient’s perspective, physicians
might erroneously curtail good services.

This study mainly focused on inpatients rather than all
patients for four reasons. First, outpatient services usu-
ally include simple diagnosis, testing, and treatment, in
which case patients are usually sufficiently educated with
the proper treatment by physicians. Moreover, outpa-
tient treatment is typically short, providing little room for
overtreatment. Second, admission to a hospital can be a
traumatic and frustrating for many individuals [4]. Third,
inpatient care is associated with much higher costs than
costs for outpatient treatment [4, 20]. Fourth, the Korea
Health Panel (KHP), which we used for this study, col-
lected overtreatment data only for inpatients. Therefore,
we set our strategy to examine factors associated with
inpatient’s perception of overtreatment experiences in
the Republic of Korea.

Objectives

This study was the first to analyze factors associated with
inpatients’ perception of overtreatment. Therefore, the
study was exploratory in identifying what factors would
be related to patients’ perceptions. Consequently, no
specific variables were hypothesized to have an effect.
However, we hypothesized that there would be system-
atic patterns in patients’ perception of overtreatment. In
summary, this study examined associated factors affect-
ing patients’ perception of overtreatment experience by
applying medical provider-type factors to the Andersen
healthcare utilization model.



Jang and Jung BMC Health Services Research (2023) 23:633

Methods

Data source and study population

We used the 2017 KHP data from the National Health
Insurance Services and Korea Institute for Health and
Social Affairs. The KHP data were launched on 2008 and
became popular for Korean researchers because of its
publicly open data source and its many strengths in the
healthcare sectors. One of the primary strengths is that it
is representative of the population through its two-stage
stratified random cluster sampling based on the Popula-
tion and Housing Census. Once samples were selected,
the KHP conducted a face-to-face survey with trained
interviewers. The problem of information loss and recall
bias errors was addressed by comparing self-reported
data and receipt checks at the National Health Insurance
Services. The original total number of individuals who
participated in the 2017 KHP was 17,008, among whom
1,797 had been hospitalized at least once. After excluding
55 individuals with missing or inappropriate values for
the variables, we analyzed data from 1,742 individuals.

Table 1 Definitions of variables

Variable Category Code
Dependent variable  Any 0: no (very negative and
overtreatment negative)
1:yes (very positive, posi-
tive, and normal)
Strict 0: no (very negative, nega-
overtreatment tive, and normal)
1: yes (very positive and
positive)
Inde- Predis-  Gender 0: female, 1: male
pendent posing  Age group 0:18-29, 1:30-39, 2:
variable factors 40-49, 3: 50-64, 4: >65
Educational level  0: college or higher
1: high school
2: middle school or less
Region 0: capital city, 1: city, 2: rural
Marital status 0: married, 1:single, 2:
divorced, widowed, etc.
Enabling Economic activity  0:no; 1: yes
factors  Household 0: poor, 1:2nd, 2: 3rd, 3:
income quintile 4th, 4: rich
Type of health 0: NHI (employee), 1: NHI
coverage (employer), 2: Medical aid
Status of PHI* 0: uninsured, 1: insured
Need Chronic disease 0:no, 1:yes
factors  Disabled 0:no, 1: yes
Subjective health  0: good, 1: mild, 2: bad
status
Health recovery 0:no, 1:yes
Medical ~ General tertiary 0:no, 1:yes
service  hospital
factors  General hospital 0:no, 1:yes
Surgery 0:no, 1:yes

Note: NHI: National Health Insurance; PHI: Private Health Insurance; *: Primary

factor
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Due to the nature of inpatients, the sample composi-
tion varies considerably by year; hence, we performed a
cross-sectional study instead of a panel analysis. Since it
could not be nationally representative, we weighted the
sample when conducting a multivariate logistic regres-
sion. The KHP provides sample weight variables, which
were calculated to address unequal selection probabilities
and non-response bias and to align the sample distribu-
tion with the population distribution via post-stratifica-
tion. To obtain population-representative estimates and
account for the complex survey design, we employed
cross-sectional weight variables to estimate the logistic
regression coefficient. This study was approved by the
Institutional Review Board of Yonsei University (approval
number: 1041849-202207-SB-123-01).

Variables

The dependent variable was a binary variable indicating
the experience of overtreatment. The KHP investigated
the following question for inpatients: “Have you felt that
you received unnecessary examination or overtreat-
ment?” The answers were classified as very positive, posi-
tive, normal, negative, very negative, or unsure. “Unsure”
refers to the patient being not confident whether over-
treatment was carried out by medical providers. Con-
sequently, we excluded 19 “unsure” cases. The scale was
diligently interpreted, especially in terms of “normal”
responses. Generally, inpatient services are diverse,
wherein the period of treatment is longer than that for
outpatient services. “Very positive” responses indicate
that the patient felt that most of the medical services
he/she received were exceptionally excessive. “Positive”
responses indicate that the patient felt that an excessive
treatment existed at some point throughout receiving
medical services. “Normal” responses indicate patients
who sensed overtreatment only in certain areas of medi-
cal services. In other words, “normal” does not mean
appropriate medical provision rather medical services
that included minor overtreatment.

Because there were too few cases that provided detailed
answers, we reorganized the answers as “yes” (1) or “no”
(0). The very positive, positive, and normal responses
were defined as having experienced any overtreatment,
whereas the other responses were classified as not hav-
ing experienced overtreatment (Table 1). Furthermore,
we set the strict overtreatment variable for the sensitivity
analysis, including normal as zero. Separating the vari-
able of overtreatment as “any” and “strict” can be helpful
in policy decision-making. For instance, any overtreat-
ment can measure patients’ perception of overtreatment
to a generous standard, while strict overtreatment can be
a strict standard.

The independent variables were predisposing fac-
tors (gender, age group, educational level, region, and
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Table 2 General characteristics of participants in relation to the
experience of any overtreatment

Characteristic Any overtreatment X2
No Yes (P-value)
n (%) n (%)
Gender Male 520 (78.08) 146 (2192) 2709
Female 875 (81.32) 201 (1868)  (0.100)
Agegroup  18-29 136 (83.95) 26 (16.05) 9.589
(years) 30-39 141 (85.45) 4 (14.55) (0.048)
40-49 177 (74.37) 61 (25.63)
50-64 438 (80.51) 106 (19.49)
>65 503 (79.46) 130 (20.54)
Educational < Middle 347 (80.89) 82(19.11) 0.336
level school (0.845)
High school 367 (80.31) 90 (19.69)
>College 681 (79.56) 175 (20.44)
Region City 532(80.12) 132(19.88)  0.001
Rural 863 (80.06) 5(19.94) (0974
Marital Married 1,036 (80.43)  252(19.57)  0.558
status Single 102 (77.86) 29 (22.14) (0.756)
Divorced, 257 (79.57) 66 (20.43)
widowed,
etc.
Economic  No 673 (79.27) 176 20.73) 0682
activity Yes 722 (80.85) 171 (19.15)  (0409)
Household 1 (lowest) 340 (81.15) 9(18.85) 3670
income 2 315 (78.95) 4 (21.05) (0.452)
quintile 3 244 (79.22) 4(20.78)
230(77.7) 66 (22.3)
5 (highest) 266 (83.13) 4(16.88)
Type of NHI 946 (80.85) 224.(19.15) 4492
health (employee) (0.106)
coverage  NHI 327 (76.76) 99 (23.24)
(employer)
Medical Aid 122 (83.56) 24 (16.44)
Status of PHI Uninsured 197 (83.83) 38(16.17) 2394
Insured 1,198 (79.5) 309 (20.5) (0.122)
Gen- No 1,170(8136)  268(1864) 8498
eral tertiary  Ves 225 (74.01) 79 (25.99) (0.004)
hospital
General No 930 (80.31) 228(1969)  0.115
hospital Yes 465 (79.62) 19(2038) (0.734)
Surgery No 734 (81.19) 170(1881) 1462
Yes 661 (78.88) 177 21.12)  (0.226)
Chronic No 887 (80.86) 210(19.14)  1.119
disease Yes 508 (78.76) 137 2124) (029
Disabled No 1247(80.76) 297 (19.24)  3.983
Yes 148 (74.75) 50 (25.25) (0.046)
Subjec- Good 368 (84.99) 65 (15.01) 9.219
tive health  wild 599 (77.79) 171 (22.21)  (0.01)
status Bad 428 (79.41) 1(20.59)
Health No 596 (75.06) 198 (2494)  23.02
recovery Yes 799 (84.28) 149 (15.72)  (0.000)
Total 1,395 (80.08)  347(19.92) 1,742

Note: NHI: National Health Insurance; PHI: private health insurance
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marital status), enabling factors (economic activity,
household income, and type of health insurance), need
factors (chronic diseases, disability, subjective health sta-
tus, and health recovery) and medical provider-type fac-
tors (use of a general tertiary hospital, general hospital,
and surgery) (Table 1). Among these variables, it needs
more explanation for the health recovery. The KHP
asked patients who had been hospitalized whether they
think they have sufficiently recovered after discharge.
Patients replied with either very uncomfortable, slightly
uncomfortable, mostly recovered, completely recovered,
ongoing hospitalization, or health checkup. This study
regarded only “mostly recovered” and “completely recov-
ered” as recovered cases. Death cases, health checkups,
and ongoing hospitalized patients during the survey
period were excluded because they were not on the scale
of the level of recovery.

Statistical analysis

First, the participants’ general characteristics concerning
overtreatment were analyzed using the chi-square tests.
Second, multivariate logistic regression analysis was per-
formed to calculate the odds ratios (OR) and 95% con-
fidence intervals (CI) of the effects of each independent
variable. The Stata (version 15) statistical package pro-
gram was used for all data analyses.

Results
General characteristics of participants with regards to
overtreatment
Table 2 shows the participants’ general characteris-
tics, representing the relationship between the patients’
perception of any overtreatment and the independent
variables. A total of 347 (19.92%) inpatients felt under-
going any overtreatment. The study findings reveal that
several predisposing, need, and medical service factors
were associated with any overtreatment. Specifically, age
group was significantly associated with any overtreat-
ment, with patients aged over 40 years being more likely
to perceive any overtreatment. Disabled patients indi-
cated to relatively more overtreatment in hospitalized
settings. Patients who rate their health as good were less
likely to perceive any overtreatment compared to other
patients. In addition, those who believed that their health
had not recovered after hospitalization were more likely
to report any overtreatment. Interestingly, the study indi-
cates that the patients hospitalized in general tertiary
hospitals were significantly more likely to report any
overtreatment, unlike those in general hospitals. How-
ever, no clear relationship was found between enabling
factors and any overtreatment.

Table 3 presents the results of patients’ perception of
strict overtreatment. A total of 77 (4.42%) inpatients felt
undergoing strict overtreatment. Table 3 differs from the
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Table 3 General characteristics of participants in relation to the
experience of strict overtreatment

Characteristic Strict overtreatment X2
No Yes (P-value)
N (%) N (%)

Gender Male 638 (95.8) 28 (4.2) 0.119

Female 1027 (9545) 49 (455) (0.73)
Agegroup  18-29 154 (95.06) 8(4.94) 5785
(years) 30-39 162 (98.18) 30182  (0.216)

40-49 229 (1.82) 9(3.78)

50-64 523 (96.14) 21 (3.86)

>65 597 (94.31) 36 (5.69)
Educational < Middle 410 (95.57) 19(443) 8245
level school (0.016)

High school 447 (97.81) 0(2.19)

>College 808 (94.39) 48 (5.61)
Region City 633 (95.33) 31(4.67) 0157

Rural 1,032(95.73)  46(427) (0692)
Marital Married 1227 (9526) 61 (4.74) 1263
status Single 127 (96.95) 4305 (0532

Divorced, wid- 311 (96.28) 12 (3.72)

owed, etc.
Economic  No 809 (95.29) 40 (471) 0332
activity Yes 856 (95.36) 37 (4.14) (0.564)
Household 1 (lowest) 403 (96.18) 16(3.82) 5442
income 2 379 (94.99) 20(501)  (0.245)
quintile 3 288 (93.51) 20 (6:49)

4 285 (96.28) 11 3.72)

5 (highest) 310 (96.88) 10(3.13)
Type of NHI (employee) 1,120 (95.73) 50(4.27) 0184
health NHI (employer) 406 (95.31) 20 (4.69) (0912
COverageé  Medical Aid 139(95.21) 7 (4.79)
Status of Uninsured 226 (96.17) 9(3.83) 0.224
PHI Insured 1439(9549) 68 (4.51) (0.636)
Gen- No 1383(96.18)  55(3.82) 6915
eral tertiary  Yes 282 (92.76) 22(7.24) (0.009)
hospital
General No 1,105 (95.42) 53(4.58) 0.200
hospital Yes 560 (95.89) 24 (411) (0654
Surgery No 873 (96.57) 1(343) 4368

Yes 792 (94.51) (5 49) (0.037)
Chronic No 1,057 (96.35) 40 (3.65) 42
disease Yes 608 (94.26) 37(5.74) (0.04)
Disabled No 1,473 (954) 71 (4.6) 1.021

Yes 192 (96.97) 6303 (0312
Subjec- Good 426 (98.38) 7(162) 1082
tive health  Mild 730 (94.81) 40 (5.19) (0.004)
status Bad 509 (94.43) 30 (5.57)
Health No 742 (93.45) 52 (655 15.65
recovery Yes 923 (97.36) 25 (2.64)  (0.000)
Total 1,665 (9558) 77 (442) 1,742

Note: NHI: National Health Insurance; PHI: Private Health Insurance
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results of any overtreatment in Table 2 but are mostly
similar. Although age group was associated with any
overtreatment, whereas age was not significantly associ-
ated with strict overtreatment. In contrast, level of educa-
tion was found to be associated with strict overtreatment.
Consistent with the results of any overtreatment,
enabling factors did not show any significant associa-
tions. In terms of need factors, subjective health status
and health recovery showed similar results to any treat-
ment, except for disability status and chronic diseases.
Specifically, having a disability was not significant; how-
ever, chronic diseases were found to increase the patient’s
perception of overtreatment. With regard to medical
service factors, inpatients who received treatment at gen-
eral tertiary hospitals and underwent surgical procedures
were more likely to report strict overtreatment.

Determinants of overtreatment experiences

This section reports the results of analysis on the fac-
tors associated with the inpatients’ perception of over-
treatment using multivariate logistic regression in terms
of weight. After weighting, the population size was
4,348,065. The effects of each independent variable on
the inpatients’ overtreatment perception were estimated
(Table 4).

Overall, both any and strict overtreatment showed
similar results. Regarding predisposing factors, females
(OR of any overtreatment=1.311; OR of strict overtreat-
ment=1.15) and non-married individuals (OR of any
overtreatment=1.392; OR of strict overtreatment=1.221)
were more likely to report experiencing overtreatment.
Enabling factors showed similar relationships; however,
there were somewhat different results between any and
strict overtreatment. Higher-income groups were more
likely to report both any and strict overtreatment, but
statistical significances differed. In any overtreatment,
income quintiles 2, 3, and 4, but not 5, were statically
significant. In contrast, only quintile 5 was significant in
strict overtreatment. With regard to health insurance,
the National Health Insurance (NHI) employer cover-
age (OR of any overtreatment=1.272; OR of strict over-
treatment=1.186) and private health insurance (PHI)
coverage (OR of any overtreatment=1.433; OR of strict
overtreatment=1.388) were significantly higher in any
overtreatment but not for strict overtreatment. However,
the ORs of strict overtreatment were similarly high.

For needs factors, the results indicated the inpatients
with chronic diseases were more likely to report both
overtreatments (OR of any overtreatment=1.308; OR of
strict overtreatment=1.948). However, inpatients with
disabilities showed different results between any and
strict overtreatment. Patients with disabilities were more
likely to report any overtreatment (OR 1.378, 95% CI
[1.006—-1.889]) but less strict overtreatment (OR 0.556,
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Table 4 Factors associated with patients’ perception of overtreatment experiences
Characteristic Any overtreatment Strict overtreatment
OR 95% ClI OR 95% Cl
Gender (Male) Female 1.311% 1217 1411 1.15%* 1.008 1311
Age group (18-29) 30-39 1.026 0.305 3.449 0.17 0.008 3335
40-49 1.863 0467 7436 0.243 0.003 18.04
50-64 1.182 0.489 2.857 0.182 0.003 1040
>65 1.085 0457 2.576 0.179 0.001 25.00
Educational level High school 0.954 0.651 1.398 0.561 0.056 5.583
(<middle school) >College 1.031 0.838 1.266 1.563 0.116 20.92
Region (City) Rural 1.192 0.000 21,638 1.041 0.000 15,339
Marital status (married) Single 1.392%* 1.026 1.891 1.221% 1.01 1.811
Divorced etc. 0.986 0.72 1.35 0.715 0.303 1.686
Economic activity (No) Yes 0.907 0.771 1.067 1.353 0.531 3.445
Households' Income quintile 2 1.345*% 0.965 1.874 1.732 0.522 5.745
(poor) 3 1.392%* 1.239 1.564 2462 0373 16.21
4 1.383% 0.965 1.980 1.874 0.260 1349
5(rich) 1.036 0.603 1.781 1.726** 1.518 1.963
Type of health coverage NHI employer 1.272%* 1.062 1.523 1.186 0.512 2.744
(NHI'employee) Medical Aid 0.781 0.368 1.655 1.039 0327 3.293
Status of PHI (uninsured) Insured 1.433* 0.941 2.182 1.388 0372 5.175
General tertiary hospital (No) Yes 1.73%* 1.552 1.928 1.921% 0.809 4.559
General hospital (No) Yes 1.381%* 1.139 1.675 1413 0.812 246
Surgery (No) Yes 1.004 0.810 1.245 1.549%* 1.236 1.941
Chronic disease (No) Yes 1.308%* 1.135 1.509 1.948%* 1.258 3.017
Disabled (No) Yes 1.378** 1.006 1.889 0.556 0.056 5488
Subjective health status (Good) Mild 1.626%* 1317 2.007 4.682%* 3.244 6.759
Bad 1214 0.863 1.708 4.32%* 3.291 5.672
Health recovery (No) Yes 0.587** 0.395 0.871 0.635%* 0.386 1.044
Constant 0.09 0.000 149.5 0.015*% 0.000 4.653

Note: Any overtreatment classified the “normal” responses as positive (Yes: 1); Strict overtreatment classified the “normal” responses as negative (No: 0). NHI: National
Health Insurance; PHI: private health insurance; Cl: confidence interval. *P<0.1, **P <0.05

95% CI [0.056—5.488]). The inpatients who self-reported
their health status as not good were more likely to report
experiencing both types of overtreatment. Furthermore,
the participants who reported their health as recovered
after being hospitalized were less likely to report experi-
encing overtreatment (OR of any overtreatment=0.587;
OR of strict overtreatment=0.635).

Lastly, the medical services factors showed simi-
lar results between any and strict overtreatment. The
patients admitted to the general tertiary hospital were
more likely to report overtreatment (OR of any over-
treatment=1.73; OR of strict overtreatment=1.921).
Furthermore, patients hospitalized in general hospitals
were more likely to report experiencing any overtreat-
ment but there was no significant difference for strict
overtreatment (OR of any overtreatment=1.381; OR of
strict overtreatment=1.413). Lastly, patients who had
received surgery were more likely to report having expe-
rienced strict overtreatment, but there was no significant
difference for any overtreatment (OR of any overtreat-
ment=1.004; OR of strict overtreatment=1.549).

Discussions
This study was the first to examine factors associated with
inpatient’s perception of overtreatment using Korean
representative secondary healthcare data. Analyzing
patients’ perception of having experienced overtreat-
ment while being hospitalized is worthwhile, because
such information contributes to the evaluation the qual-
ity of medical services and faithful implementation of a
patient-centered treatment paradigm [1, 2, 19]. In addi-
tion, the estimated prevalence of overtreatment from
patients’ perceptions can be used as basis for reason-
ably estimating the objective amount of overtreatment.
Interestingly, this study found that 19.9% of inpatients
perceived overtreatment in Korea (under the definition
of any overtreatment), which is consistent with 20.6%
reported by Lyu et al. [13] in their sample of American
physicians. This is a remarkable coincidence in that the
prevalence of overtreatment was perceived at a similar
level despite these studies being conducted in different
countries with different sample populations.

The determinants of patients’ perception of overtreat-
ment identified in this study are as follows. First, in the
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results of predisposing factors, females and individuals
with a single-marital status were more likely to perceive
both any and strict overtreatment. Although not about
overtreatment, this result is somewhat inconsistent with
the findings of a meta-analysis that concluded there were
no gender differences in satisfaction with regard to health
care [21]. Similarly, Weisman et al. [22] did not find a pat-
tern of gender differences in satisfaction; however, men
benefited from the care more quickly, had better doctor-
patient communication, and found the office staff courte-
ous and helpful; whereas women were only more satisfied
with customer service. In other words, the researchers
concluded that gender differences in patient satisfac-
tion depended on the type of medical service. Given our
study showed that women were more likely to feel they
are receiving overtreatment, medical personnel should
actively focus on enhancing communication with female
patients to lessen the perception of overtreatment.

Meanwhile, single individuals are more likely to per-
ceive overtreatment than those who are married. This
finding is interesting because the marital status can
affect the communication between patients and doc-
tors. Commnunication is regared as a major factor in
reducing unnecessary examinations and treatements,
positively affecting the overall medical process and treat-
ment results [19, 23—-25]. Patients may find it difficult to
understand medical terminology and may not pay careful
attention during a conversation with a doctor due to pain
and symptoms. Thus, single patients may feel that com-
munication has not been done properly. However, in the
case of a married couple, communication can be facili-
tated because both the patient and spouse communicate
with the physician. In fact, these interpretations seem to
rely on the caregiver role rather than marital status.

The valuable findings of this study are that all enabling
factors were statistically significant. The higher income
group, employers enrolled in NHI, and people with PHI
were more likely to experience overtreatment. The fact
that higher income groups are more likely to report
overtreatment could be due to the fact that they con-
cern about the high opportunity cost of spending time
on treatment, compared with lower income groups. It
should be noted that the highest income group was sig-
nificant only for strict overtreatment. We carefully infer
that the wealthiest people do not suspect excessive treat-
ment when they perceive the “normal” level of overtreat-
ment because they have less concerns about the cost.

Additionally, it is worth noting that in the typical medi-
cal service setting, providers cannot officially obtain a
patient’s financial information, only the type of health
coverage. The Korean NHI system separates subscrip-
tion qualification into three groups: employees, employ-
ers, and medical aid recipients [26]. Among them, there
is no difference in NHI benefits for employees and
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employers, except in calculating premiums. Medical aid
is a co-payment system funded by a national tax, which
allows the economically poor or patients with high medi-
cal needs to use medical services at meager prices [26].
It is remarkable that people with PHI reported overtreat-
ment, because patients who are privately insured are
entitled to (partial) reimbursement of their medical bills.
This might be due to a small trace of the provider’s moral
hazard induced by PHI, which is thoroughly discussed
in Korea [27, 28]. Lyu et al. [13] found that 70.8% of all
physicians were more likely to perform unnecessary pro-
cedures when they expected more profits. Therefore, we
raise suspicions that medical providers may be perform-
ing excessive treatment after inferring payment ability
with regard to having PHI.

Meanwhile, all the need factors included in the model
were significantly associated with the perception of over-
treatment. Patients with chronic diseases and disabilities
were more likely to report experiencing overtreatment.
This may be due to the persistent and incurable nature of
their condition, which can influence their thoughts and
feelings about their treatment. In particular, an interest-
ing finding is that disability was a significant factor for
any overtreatment, but it was not significant for strict
overtreatment. Rather, the disabled were less likely to
perceive strict overtreatment. This may be because most
individuals with disabilities receive overtreatment at a
normal level rather than a positive or very positive level.
Thus, determining if they are receiving excessive medical
treatment would be difficult to differentiate because the
amount of medical treatment they receive is inherently
high.

We found that subjective health status was another fac-
tor that affected inpatients’ perception of overtreatment.
Patients suffering mild or bad conditions were more
likely to perceive overtreatment. However, since subjec-
tive health status was the state of health at the time of the
investigation, there could be a time lag from the experi-
ence of hospitalization. In other words, the participant’s
health condition at the time of the survey could be dif-
ferent than their health condition in the past when they
experienced overtreatment. A variable to correct this is
health recovery. This study confirmed that the inpatients
who indicated that their health had recovered directly
after being hospitalized perceived less overtreatment. In
summary, the subjective health status variable should be
regarded as a control variable in determining the factors
of overtreatment. Alternatively, it can be argued that per-
sistent care and monitoring services are crucial because
the health status at the time of the survey affects the
response of their past experience of overtreatment.

Other results showed that the patients hospitalized in
the general tertiary and general hospitals are consider-
ably more likely to report overtreatment. On the medical
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provider’s side, general (tertiary) hospitals would be
motivated to expand revenue through overtreatment. Lyu
et al. [13] showed that 20% of physicians exercised over-
treatment due to pressure from the medical institution
or management. On the contrary, patients may expect
general hospitals to have a more outstanding quality of
medical services than other medical institutions, such
as clinics or health centers. Indeed, most patients with
severe diseases are admitted to general tertiary hospitals
[29]. Therefore, patients in tertiary hospitals may be more
likely to report overtreatment because their severe condi-
tion calls for more reexamination, retreatment, and costs.
Another concern related to the type of hospital is the
compensation model of hospitals. Lyu et al. [13] criti-
cized the fee-for-service and flat salary physician com-
pensation model driving overtreatment from physicians.
According to fee-for-service, the more medical service
provided, the higher the profit; thus, this encourages
the medical provider’s overtreatment motivation [30]. In
contrast, the flat salary model has no incentive for doc-
tors to reduce unnecessary treatment and only makes
them focus on avoiding malpractice claims [13]. The
Korean national health system has employed fee-for-
service mechanisms [31], constituting the main revenue
source of hospitals. Moreover, hospitals have been adopt-
ing a salary compensation model for physicians. In other
words, it can be inferred that Korea’s healthcare system
has a compensation system that promotes overtreatment.
Therefore, Korean health policymakers need to refer to
other countries’ systems that provide financial incentives
to hospitals to reduce the waste of medical resources,
such as Maryland’s new global payment system [32].
Lastly, the patients who had received surgery were
more likely to report strict overtreatment. Because sur-
gery is mostly invasive, causes pain, and prolongs the
length of hospital stay, it can come at a opportunity cost
to patients, such as a loss of working income. Therefore,
inpatients who received surgery reported more overtreat-
ment. These findings suggest that a significant proportion
of patients who underwent surgery perceive overtreat-
ment to be beyond a positive level, while relatively few
patients perceive it as a normal level. At the same time, it
means that people who have not undergone surgery rec-
ognize the normal level of overtreatment considerably.
Patients who had not undergone surgery reported
the “normal” level of overtreatment. In this regard, the
advantage of sensitivity analysis is that it can assign differ-
ent policy implications based on the interpretation of the
normal level of overtreatment. The normal level has a low
level of certainty; therefore, it is difficult to accept that
overtreatment has actually occurred. However, because
the number of patients experiencing normal overtreat-
ment was higher than the number of patients experienc-
ing excessive (positive) and exceptionally excessive (very
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positive) overtreatment, it can increase consumer power
and cause collective complaints. Therefore, it is necessary
to reinforce communication, emotional care, and moni-
toring activities after discharge from the hospital based
on “any overtreatment.” In contrast, reports or percep-
tions of strict overtreatment can be used as a criterion
to check whether there actually was overtreatment in
medical services and what form it took. Korea has been
operating the Health Insurance Review and Assessment
Service (HIRA), which is a public corporation with juris-
diction and responsibilities for the quality of medical
care services. HIRA reviews and evaluates medical pro-
viders’ bills, keeping an eye on appropriate patient treat-
ment, overtreatment and overbilling, and the standard of
medical care [33-35]. If HIRA uses this indicator, it will
be able to narrow down the scope of overtreatment and
overcharge investigations. Thus, HIRA could reduce the
burden of extensive overtreatment investigations of hos-
pitals and clinics across the country and effectively moni-
tor overtreatment.

Based on the results of this study, we suggest empow-
ering HIRA to intervene in the miscommunication
between inpatients and medical providers. Furthermore,
the authority of HIRA to monitor overtreatment and
intervene where indicated at general tertiary hospitals
should be strengthened.

Limitation

Although this study estimated the prevalence of patients’
perception of overtreatment and the results are similar
to that of a precedent study that surveyed physicians, the
findings are not supported by prior studies with inpa-
tients due to the lack of such studies. Accordingly, we
were obliged to refer to the literature on quality of care
and patient satisfaction when interpreting the results. In
addition, a time gap bias might have existed because the
time when the data was collected from participants dif-
fered; some patients may were surveyed during hospital-
izing, whereas others were surveyed several months after
discharge. Even though this study intended to mitigate
problems by including a health recovery variable that
reflects the hospitalization period, this sole variable may
have been insufficient. Lastly, this study could not uti-
lize the satisfaction with care (SWC) variable in the KHP
data (Table 1 in the supplementary material). Patients
who were dissatisfied with care may have considered
the treatment they received to be unnecessary, leading
to a perception of overtreatment. However, the relation-
ship between SWC and perception of overtreatment
could have a two-way causal relationship, because those
patients who suspect overtreatment are likely to be dis-
satisfied with care. Therefore, we decided not to include
the SWC variable.
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Conclusion

For decades, the overtreatment has only been investi-
gated from the perspective of medical care providers.
Although the health paradigm has shifted to patient-cen-
teredness, patients have been excluded from the discus-
sion of overtreatment. As such, careful attention should
be paid to the perspective of patients in terms of lowering
the perception of overtreatment. Hence, further studies
on the extent of overtreatment perceived by patients are
warranted.
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