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Abstract: Due to the growing aging population and the increased number of long-term patients
staying in nursing facilities, the prevalence of scabies has recently been increasing, even in developed
countries. This study aimed to identify the actual status of hospitalized patients with scabies in
South Korea using the national health insurance claims data. From 2010 to 2019, 2586 patients were
hospitalized with scabies (B86) as the primary diagnosis. There were more females than males
(χ2 = 31.960, p < 0.001) and patients aged 80 years or older in long-term care hospitals (χ2 = 431.410,
p < 0.001). Scabies patients were mainly hospitalized in internal medicine, family medicine, and der-
matology for all provider types (χ2 = 170.033, p < 0.001). In long-term care hospitals, the rate
of accompanying dementia was 31.9% (χ2 = 193.418, p < 0.001), cerebral infarction was 10.4%
(χ2 = 106.271, p < 0.001), and cancer was 2.1% (χ2 = 17.963, p < 0.001), which was higher than
other provider types. Additionally, 20.6% in general hospitals (χ2 = 198.952, p < 0.001) had an in-
dwelling catheter, while 49.1% in hospitals and 41.1% in general hospitals were administered steroids
(χ2 = 214.440, p < 0.001). The KOH smear test was performed in 11.3% of all inpatients with scabies.
We suggest recognizing these characteristics of scabies patients and thoroughly checking the skin
lesions during physical examination for early diagnosis and prevention of scabies infection.

Keywords: scabies; inpatients; medical; utilization

1. Introduction

Scabies is an infectious skin disease caused by Sarcoptes scabiei var. hominis and is
classified as general and crusted scabies (Norwegian scabies). The symptoms of scabies
vary according to the severity of the scabies, the number of mites, and the time from initial
infection to diagnosis [1]. The most common symptom is severe itching due to skin lesions,
which causes patients to scratch the lesions, resulting in secondary bacterial infections. In
addition, it has been reported that there is a high risk of glomerulonephritis [2], chronic kid-
ney disease [3], and stroke [4] after a major infection. Scabies mite infection spreads rapidly
through direct skin contact, not only via patients but also via asymptomatic carriers [5].
Scabies seriously impairs patients’ quality of life due to itching and sleep disturbance
while causing significant financial losses to medical institutions due to continuous infection
control costs and a negative reputation for scabies outbreaks [6].

Scabies is globally distributed and is estimated to affect up to 300 million people
worldwide [7], covering all ages and social classes. Industrialization, economic poverty,
poor sanitation, population overcrowding, and malnutrition have been reported as risk
factors for infection. High incidence rates have been reported in tropical regions and
developing countries where there are many risk factors for infection [8,9]. However, due to
the growing aging population and the increased number of long-term patients staying in
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nursing facilities, the prevalence of scabies infection has recently been increasing, even in
developed countries.

In France, the number of patients treated for scabies increased from 1999 to 2010, and
the prevalence of scabies was reported to be 328 per 100,000 population [10]. In developed
countries, the main cause of the increase in the incidence of scabies is presumed to be the
failure of scabies treatment [11].

Scabies is regularly identified in patients in South Korea. The number of patients with
scabies who are 50 years or older in South Korea has been increasing, and the number of
medical benefit patients who were billed to the Health Insurance Review and Assessment
Service (HIRA) with a scabies diagnosis code (B86) fluctuated from 51,331 in 2010 to 36,579
in 2020. In particular, over the past ten years, there was a 3% average annual increase in
scabies in males over 80, while the incidence of scabies in females aged 60–69 increased
by 8% [12]. There has been a continuous increase in the number of females with scabies
compared to males, and, on average, the incidence of scabies is lowest in spring and highest
in autumn [13].

Given the prevalence, contagiousness, and consequences of scabies, measures to
prevent its spread are essential. Nevertheless, many regions do not recognize scabies as a
significant public health issue [14]. Although the number of patients with scabies continues
to increase in South Korea, there is a lack of studies that identify the national situation of
patients with scabies or the risk factors for outbreaks.

Therefore, this study aimed to investigate the status of hospitalized patients with
scabies in South Korea by utilizing nationwide health insurance claims data from the HIRA.

2. Materials and Methods
2.1. Study Design

This descriptive study was conducted to investigate the actual conditions of patients with
scabies admitted to tertiary hospitals, general hospitals, hospitals, and long-term care hospitals.

2.2. Subjects

The subjects of this study were patients who were hospitalized and treated for scabies
(B86) in tertiary hospitals, general hospitals, hospitals, and long-term care hospitals from
2010 to 2019. In total, 2586 of inpatients with scabies as their primary diagnosis (B86) were
included in this study.

2.3. Definition of Variables
2.3.1. Number of Inpatients with Scabies

In this study, the inpatients with scabies were those inpatients who had claimed
medical care benefits for scabies (B86).

2.3.2. Provider Type

The types of providers were tertiary hospitals, general hospitals, hospitals, and long-
term care hospitals.

2.3.3. General Characteristics of the Inpatients with Scabies

The general characteristics of the inpatients with scabies were classified by sex, insur-
ance type (health insurance, medical aid), age, medical department, and location of medical
institutions.

2.3.4. Treatment Characteristics of the Inpatients with Scabies

The treatment characteristics of the inpatients with scabies were classified according
to the presence of comorbidities, whether indwelling catheters were inserted, whether
steroids were administered, and whether a microscopic examination was performed. Co-
morbidities included dementia, hypertension, diabetes, cerebral infarction, end-stage renal
disease (ESRD), chronic obstructive pulmonary disease (COPD), and cancer. The drugs



Healthcare 2023, 11, 841 3 of 9

included in steroid preparations include crotamiton, lindane, benzyl benzoate, permethrin,
and ivermectin.

2.4. Ethical Considerations and Data Collection

This study was approved by the Institutional Review Board (SM-202008-055-1). The
researcher received approval for data use through deliberation by the Data Provision
Deliberation Committee of the HIRA. After receiving approval, the data were analyzed
remotely using the Healthcare Bigdata Hub system in the HIRA. The data used in the
analysis were the hospitalization claims data requested by the HIRA for patients with
scabies with health insurance and medical aid admitted to tertiary hospitals, general
hospitals, hospitals, and long-term care hospitals from 2010 to 2019.

2.5. Data Analysis

The data were analyzed using SPSS/WIN version 25.0. The status of the inpatients
with scabies by provider type was calculated by frequency and percentage, and the general
and treatment characteristics of the inpatients with scabies were analyzed using the chi-
square test (χ2 test). The statistical significance level for the data was set at p < 0.05.

3. Results
3.1. Status of the Inpatients with Scabies by Provider Type

The status of the inpatients with scabies according to provider type is shown in
Table 1. From 2010 to 2019, 2586 patients were hospitalized with scabies (B86) as the
primary diagnosis: 268 in tertiary hospitals (10.4%), 879 in general hospitals (34.2%), 989 in
hospitals (38.5%), and 432 in long-term care hospitals (16.8%). The medical institutions with
the highest average annual growth rate of scabies were long-term care hospitals, which
increased by 14.7%, whereas hospitals decreased by 9.5%.

Table 1. Total Number of Scabies Inpatients in Tertiary Hospitals, General Hospitals, Hospitals, and
Long-Term Care Hospitals (2010–2019).

Categories Year (%) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Average Annual
Increase Rate

Total 2568 (100.0) 263 242 260 230 208 213 253 321 267 311 1.7%
Tertiary hospitals 268 (10.4) 17 31 21 19 41 22 31 34 23 29 5.5%
General hospitals 879 (34.2) 61 97 75 84 60 74 93 98 119 118 6.8%

Hospitals 989 (38.5) 158 93 153 117 77 80 54 124 75 58 −9.5%
Long-term care

hospitals 432 (16.8) 27 21 11 10 30 37 75 65 50 106 14.7%

3.2. General Characteristics of the Inpatients with Scabies by Provider Type

The general characteristics of the inpatients with scabies according to provider type
are shown in Table 2. As for the sex of the inpatients with scabies, there were more
males than females in tertiary hospitals, general hospitals, and hospitals, while there were
more females than males in long-term care hospitals, which was statistically significant
(χ2 = 31.960, p < 0.001). In terms of insurance, there were more patients with health
insurance in tertiary hospitals, general hospitals, and long-term care hospitals, and more
medical aid patients in hospitals, which was statistically significant (χ2 = 422.044, p < 0.001).
Scabies was most commonly diagnosed in patients aged 60–79 years in tertiary and general
hospitals, patients aged 40–59 years in hospitals, and patients aged 80 years or older in
long-term care hospitals, which was statistically significant (χ2 = 431.410, p < 0.001). The
medical institutions that had inpatients with scabies were mostly local for all provider
types, which was statistically significant (χ2 = 135.017, p < 0.001).
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Table 2. General Characteristics of Scabies Inpatients by Provider Type.

Variables Categories
Total Tertiary

Hospitals
General

Hospitals Hospitals Long-Term
Care Hospitals

χ2 (p)
n (%) n (%) n (%) n (%) n (%)

Total score 2586 (100.0) 268 (100.0) 879 (100.0) 989 (100.0) 432 (100.0)

Gender
Male 1387 (54.0) 149 (55.6) 462 (52.6) 588 (59.5) 188 (43.5) 31.960

Female 1181 (46.0) 119 (44.4) 417 (47.4) 401 (40.5) 244 (56.5) (<0.001)

Medical
Benefits

Health
Insurance 1375 (53.5) 191 (71.3) 592 (67.3) 278 (28.1) 314 (72.7) 422.044

Medical Aid 1193 (46.5) 77 (28.7) 287 (32.7) 711 (71.9) 118 (27.3) (<0.001)

Age

0–19 121 (4.7) 17 (6.3) 50 (5.7) 54 (5.5) 0 (0.0) 431.410
20–39 180 (7.0) 13 (4.9) 44 (5.0) 117 (11.8) 6 (1.4) (<0.001)
40–59 697 (27.1) 62 (23.1) 161 (18.3) 435 (44.0) 39 (9.0)
60–79 830 (32.3) 94 (35.1) 327 (37.2) 227 (23.0) 182 (42.1)
≥80 740 (28.8) 82 (30.6) 297 (33.8) 156 (15.8) 205 (47.5)

Location
Seoul 301 (11.7) 63 (23.5) 126 (14.3) 64 (6.5) 48 (11.1) 135.017

Metropolitan 540 (21.0) 72 (26.9) 189 (21.5) 149 (15.1) 130 (30.1) (<0.001)
Province 1727 (67.3) 133 (49.6) 564 (64.2) 776 (78.5) 254 (58.8)

3.3. Treatment Characteristics of the Inpatients with Scabies by Provider Type

The treatment characteristics of the inpatients with scabies according to provider type
are shown in Table 3. The medical departments with the most inpatients with scabies
were internal medicine, family medicine, dermatology, general surgery, and urology in all
provider types, which was statistically significant (χ2 = 170.033, p < 0.001). The prevalence
of comorbidities was assessed among inpatients with scabies, and the results showed
that 12.3% of patients had comorbid dementia, which increased to 31.9% in long-term
care hospitals (χ2 = 193.418, p < 0.001). The prevalence of comorbid hypertension was
24.6% in tertiary hospitals and 24.3% in long-term care hospitals (χ2 = 66.029, p < 0.001).
Furthermore, 23.9% of inpatients with scabies in tertiary hospitals (χ2 = 28.906, p < 0.001)
and 10.4% in long-term care hospitals (χ2 = 106.271, p < 0.001) had diabetes. Moreover, 3.7%
(χ2 = 22.354, p < 0.001) and 3.0% (χ2 = 13.251, p = 0.004) of inpatients with scabies in tertiary
hospitals had ESRD and COPD, respectively. The incidence of cancer was 2.1% in long-term
care hospitals (χ2 = 17.963, p < 0.001). Furthermore, 20.6% of cases in general hospitals
(χ2 = 198.952, p < 0.001) had an indwelling catheter inserted, and 49.1% in hospitals and
41.1% in general hospitals were administered steroids, respectively (χ2 = 214.440, p < 0.001).
KOH smear tests were performed in 27.5% and 22.8% of patients in long-term care and
tertiary hospitals, respectively (χ2 = 241.839, p < 0.001).

Table 3. Medical Treatment Characteristics of Scabies Inpatients by Provider Type.

Characteristics Categories
Total Tertiary

Hospitals
General

Hospitals Hospitals Long-Term Care
Hospitals

χ2 (p)
n (%) n (%) n (%) n (%) n (%)

Total score 2568 (100.0) 268 (100.0) 879 (100.0) 989 (100.0) 432 (100.0)

Medical
Department

Internal Medicine 739 (28.8) 84 (31.3) 239 (27.2) 308 (31.1) 108 (25.0) 170.033
Family Medicine 542 (21.1) 38 (14.2) 140 (15.9) 271 (27.4) 93 (21.5) (<0.001)

Dermatology 332 (12.9) 50 (18.7) 129 (14.7) 91 (9.2) 62 (14.4)
General Surgery 304 (11.8) 31 (11.6) 114 (13.0) 113 (11.4) 46 (10.6)

Urology 221 (8.6) 24 (9.0) 91 (10.4) 75 (7.6) 31 (7.2)
Rehabilitation Medicine 79 (3.1) 6 (2.2) 42 (4.8) 11 (1.1) 20 (4.6)

Emergency Medicine 76 (3.0) 9 (3.4) 19 (2.2) 22 (2.2) 26 (6.0)
Neurology 73 (2.8) 2 (0.7) 28 (3.2) 31 (3.1) 12 (2.8)

Neurosurgery 54 (2.1) 5 (1.9) 24 (2.7) 20 (2.0) 5 (1.2)
Orthopedic Surgery 45 (1.8) 4 (1.5) 21 (2.4) 10 (1.0) 10 (2.3)

Pediatrics 35 (1.4) 3 (1.1) 10 (1.1) 12 (1.2) 10 (2.3)
Psychiatry 28 (1.1) 3 (1.1) 6 (0.7) 16 (1.6) 3 (0.7)

Etc. 40 (1.6) 9.0 (3.4) 16.0 (1.8) 9.0 (0.9) 6.0 (1.4)
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Table 3. Cont.

Characteristics Categories
Total Tertiary

Hospitals
General

Hospitals Hospitals Long-Term Care
Hospitals

χ2 (p)
n (%) n (%) n (%) n (%) n (%)

Dementia
Yes 315 (12.3) 29 (10.8) 85 (9.7) 63 (6.4) 138 (31.9) 193.418

(<0.001)No 2253 (87.7) 239 (89.2) 794 (90.3) 926 (93.6) 294 (68.1)

Hypertension Yes 420 (16.4) 66 (24.6) 153 (17.4) 96 (9.7) 105 (24.3) 66.029
(<0.001)No 2148 (83.6) 202 (75.4) 726 (82.6) 893 (90.3) 327 (75.7)

Diabetes
Mellitus

Yes 427 (16.6) 64 (23.9) 174 (19.8) 125 (12.6) 64 (14.8) 28.906
(<0.001)No 2141 (83.4) 204 (76.1) 705 (80.2) 864 (87.4) 368 (85.2)

Cerebral
Infarction

Yes 74 (2.9) 6 (2.2) 10 (1.1) 13 (1.3) 45 (10.4) 106.271
(<0.001)No 2494 (97.1) 262 (97.8) 869 (98.9) 976 (98.7) 387 (89.6)

ESRD † Yes 35 (1.4) 10 (3.7) 12 (1.4) 3 (0.3) 10 (2.3) 22.354
(<0.001)No 2533 (98.6) 258 (96.3) 867 (98.6) 986 (99.7) 422 (97.7)

COPD ‡ Yes 36 (1.4) 8 (3.0) 13 (1.5) 5 (0.5) 10 (2.3) 13.251
(0.004)No 2532 (98.6) 260 (97.0) 866 (98.5) 984 (99.5) 422 (97.7)

Cancer
Yes 20 (0.8) 2 (0.7) 9 (1.0) 0 (0.0) 9 (2.1) 17.963

(<0.001)No 2548 (99.2) 266 (99.3) 870 (99.0) 989 (100.0) 423 (97.9)

Foley Catheter Yes 269 (10.5) 47 (17.5) 181 (20.6) 35 (3.5) 6 (1.4) 198.952
(<0.001)No 2299 (89.5) 221 (82.5) 698 (79.4) 954 (96.5) 426 (98.6)

Steroid Therapy Yes 964 (37.5) 75 (28.0) 361 (41.1) 486 (49.1) 42 (9.7) 214.440
(<0.001)No 1604 (62.5) 193 (72.0) 518 (58.9) 503 (50.9) 390 (90.3)

KOH smear
Yes 290 (11.3) 61 (22.8) 94 (10.7) 16 (1.6) 119 (27.5) 241.839

(<0.001)No 2278 (88.7) 207 (77.2) 785 (89.3) 973 (98.4) 313 (72.5)

† ESRD (end-stage renal disease), ‡ COPD (chronic obstructive pulmonary disease).

4. Discussion

This study aimed to investigate the status of hospitalized patients who claimed medical
care benefits to HIRA for scabies (B86) as their primary diagnosis in South Korea from 2010
to 2019.

Scabies spread across South Korea in the 1970s, particularly among teenagers and
people in their 20s and 30s. The incidence rate has decreased rapidly with economic growth,
and scabies now occurs most often in people over 60 years old [8]. As confirmed in this
study, the incidence of patients aged ≥60 years accounted for 61.1% of the total, and the
number of patients admitted to long-term care hospitals, which was about 10–20 anually
from 2010 to 2013, gradually increased to 106 in 2019. This is related to an increase in the
number of nursing facilities for the elderly. The number of nursing facilities for the elderly
has increased significantly, from approximately 1300 in 2008 to about 4000 in 2021 [15].
Because the probability of infection of a disseminated disease through contact is increased
in these facilities due to the patients living in close proximity [16], it has been suggested that
the occurrence and management of infectious diseases in long-term care facilities should be
considered a new public health problem.

Scabies is a disease that can be transmitted through direct contact with an infected
person, regardless of personal hygiene. In Japan, it was reported that 41% of psychiatric and
long-term care hospitals experienced scabies in 2004 [17]. In Canada, 25% of 130 chronic
healthcare institutions reported experiencing scabies in one year [18]. In Korea, 22.7% of
798 long-term care hospitals reported the occurrence of scabies in one year [19], confirming
that scabies occurs frequently in long-term care hospitals. However, the occurrence of
scabies is not only a problem in long-term care hospitals. As a result of this study, the
number of scabies inpatients in tertiary and general hospitals showed a continuous increase.
Because the Korean healthcare delivery system allows patients to move freely between
medical institutions, if the condition of a patient in a long-term care hospital deteriorates or
an acute phase problem occurs, the patient is transferred to a tertiary hospital or general
hospital and can be transferred back to a long-term care hospital after acute treatment
is completed [20]. However, while patients can move freely between institutions, the
sharing of patient information is limited. The institution receiving the transfer cannot
view the patient’s medical information in the previous institution and can only check the
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information provided by the institution. Therefore, if sufficient information is not shared,
patient detection may be delayed, leading to an epidemic of infection in medical institutions.
Therefore, it can be seen that the increase in scabies in long-term care hospitals is related to
the increase in prevalence in higher institutions.

The hospitals that had inpatients with scabies were mostly local for all provider
types. Scabies infection is affected by economic level, sanitary conditions, immunity, and
nutritional deficiencies [8,9]. In Korea, the economic level of rural areas is relatively low
compared with cities [21], and the elderly population is high [22]. Considering that there
may be problems with health and hygiene management due to the high proportion of
elderly households whose owners are aged 65 years or older [22], it is estimated that many
inpatients with scabies are distributed in local medical institutions.

In this study, the most frequent comorbidities among the inpatients with scabies were
diabetes (16.6%), hypertension (16.4%), dementia (12.3%), cerebral infarction (2.9%), ESRD
(1.4%), and COPD (1.4%). In a study by Wang et al. (2012), which identified the risk
factors for scabies, diabetes accounted for more than 50% of the underlying diseases in both
patients with and without scabies. In a study by Lee et al. [23], there was no significant
difference in the occurrence of scabies according to the presence or absence of diabetes and
hypertension, which are underlying diseases.

Therefore, hypertension and diabetes, which are frequent comorbidities, are not consid-
ered risk factors for scabies. Considering that more than 50% of the inpatients with scabies
were over 60 years of age in the current study, we assumed that these two comorbidities
are more likely to occur in older people.

In long-term care hospitals, the prevalence rates of scabies accompanying dementia,
cerebral infarction, and hypertension were relatively higher than those in higher institutions.
In a study [24] that identified the prevalence of chronic diseases in older adults admitted to
nursing facilities and long-term care hospitals, the prevalence rates of hypertension (40.2%
and 54.9%, respectively) and dementia (38.6% and 55.4%, respectively) were the highest,
while the rates of stroke patients were 19.5% and 25.7%, respectively. These results are in
line with those of this study. Wang et al. [25] reported that the scabies patient group had a
higher medical history of ischemic or cerebrovascular accidents than the control group and
that the rate of being unable to speak or being in a bedridden state was higher. In the case of
patients with dementia or stroke, it may be difficult to express symptoms such as itchiness
due to difficulties in self-expression, and there may be limitations in maintaining personal
hygiene due to activity restrictions. In addition, Makigami et al. [26] reported that the
incidence and recurrence rates of scabies are high in patients with dementia. They stated
that in the case of patients with dementia, in addition to frequent exposure to infectious
agents, problematic behaviors such as lying in bed with other patients can increase the
recurrence rate of scabies. Therefore, it is necessary to strictly prevent contact with patients
and thoroughly manage the environment to prevent the occurrence of scabies.

The number of patients who underwent indwelling catheter insertion was higher
in tertiary hospitals (17.5%), general hospitals (20.6%), hospitals (3.5%), and long-term
care hospitals (1.4%). Patients with indwelling catheter insertion are more likely to be
immobilized or severely ill, which could explain why the insertion rate was higher in
patients admitted to tertiary and general hospitals than in patients admitted to long-term
care hospitals. In some studies, the risk factors for scabies have been confirmed to include
the use of catheters (nasogastric tube, Foley catheter, Port-A, and Hickman catheter) [25] or
clinically severe cases at hospitalization [23,25]. Patients with severe medical conditions
require intensive acute treatment, and in this situation, the medical staff has limited interest
in diagnosing scabies [23]. In addition, when a catheter such as an indwelling catheter
is inserted and maintained, it may affect the occurrence of scabies due to difficulties in
performing personal hygiene tasks, such as bathing.

If scabies is confirmed, it is first treated with anti-scabies mites; if dermatitis occurs
due to an allergic reaction caused by the excretion of scabies mites, steroids are also used [8].
In this study, 37.5% of the patients were administered steroids during hospitalization, and
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the rate of administration in hospitals (49.1%) and general hospitals (41.1%) was higher
than that in long-term care hospitals (9.7%). It seems that the reason for such a low dosage
rate in long-term care hospitals is that a comprehensive amount per day for hospitaliza-
tion is applied to them, except for diseases to which a fee-for-service is applied, such as
pneumonia and sepsis. This suggests the possibility that long-term care hospitals do not
carry out active administrations compared with medical institutions that are subject to the
fee-for-service system.

In this study, the KOH smear test was performed in 11.3% of all inpatients with
scabies, confirming that scabies was diagnosed and treated in many cases without skin
examination. Scabies can be diagnosed by characteristic nighttime itching, the discovery
of scabies mite burrows, and a history of exposure, in addition to a KOH smear test that
identifies mites, eggs, or excreta in the papules or burrows [8,27]. In other words, in
addition to the confirmation test, it is also possible to conduct a multilateral evaluation,
such as checking for physical symptoms and exposure history for diagnosis. However,
in patients with neuropathy or cognitive impairment, a diagnosis can be challenging as
these conditions can change the patient’s behavior and/or their ability to express their
symptoms [28]. In particular, scabies lesions can appear in the inguinal and axillary areas;
therefore, it is necessary to conduct a thorough physical examination because such lesions
can be missed if the physical examination is performed without the patient’s clothes off.
Many scabies-infected individuals are asymptomatic [29], and non-specific dermatitis is
common, especially in the elderly. In addition, scabies is similar to other skin diseases,
such as atopic dermatitis or psoriasis, requiring differential diagnosis in many cases [9].
These factors can increase the infectivity of scabies. Therefore, if someone is considered at
high risk for scabies infection and shows suspicious symptoms or a history of exposure, a
preemptive confirmatory test is required.

There is a high risk of infectious diseases spreading in medical institutions due to the
high number of patients who are vulnerable to infection being gathered in a confined space.
Scabies is not associated with a high mortality rate; however, it can spread between patients
or medical staff through contact. In particular, crusted scabies is highly likely to spread
quickly due to its excellent dissemination power. Infection control in patients with scabies
is important for preventing and managing healthcare-associated infections, and in the case
of elderly patients, special attention is needed because the early diagnosis and treatment of
scabies can prevent secondary infections and sequelae. Therefore, to promptly diagnose
patients with scabies, medical staff must be familiar with the various aspects of scabies and
conduct a thorough physical examination. In addition, appropriate education should be
provided to healthcare workers caring for patients at high risk of scabies.

5. Conclusions

This study analyzed the data of inpatients who claimed medical care benefits for
scabies as their primary diagnosis. While these data do not indicate the actual incidence
rate, they are significant because they provide basic data by confirming the incidence trend
and characteristics of inpatients with scabies by provider type.

From 2010 to 2019, patients with scabies who claimed medical care benefits showed
an annual increase of 1.7%, and in 2019, a rapid increase in the number of inpatients in
long-term care hospitals was confirmed. As a result of confirming the characteristics of the
inpatients with scabies, the proportion of patients over 60 years of age with dementia as an
underlying disease and who had an indwelling catheter inserted was high. This study is
an investigation of the characteristics of patients hospitalized with scabies, and not a study
that confirms the causal relationship between these characteristics and scabies. Therefore,
interpretation should be carried out with caution. However, if healthcare workers recognize
the previously mentioned characteristics, it could help promote the early diagnosis and
infection prevention of scabies and help promote thorough checks of the presence or
absence of skin lesions during physical examinations.
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Scabies is not legally designated as a notifiable disease in South Korea, making it
challenging to ascertain the actual incidence of scabies. Additionally, the limited number of
cases originating from a single institution presents a challenge in accurately identifying
risk factors. Therefore, we propose a multi-institutional study over several years to identify
nationwide incidence trends and risk factors for scabies. Based on these findings, we
recommend developing guidelines that aid in the early detection and prevention of scabies
infection in high-risk patients.

Author Contributions: H.-S.K. designed the research project, conducted the data analysis and
interpreted the data, contributed to the draft of the manuscript, and revised the final version of
manuscript. J.-Y.B. designed the research project, conducted the data analysis and interpreted
the data, and revised the final version of manuscript. K.-S.C. designed the research project and
methodology, contributed to the draft of manuscript and revised the final version. All authors have
read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board of Sun moon University (SM-202008-055-1,
25 August 2020).

Informed Consent Statement: Not applicable.

Data Availability Statement: Restrictions apply to the availability of these data. The data used
and/or analyzed in this study can be used after obtaining approval from the Health Insurance Review
and Assessment Service.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Korea Disease Control and Prevention Agency. Scabies Prevention and Management Guidelines in Long-Term Care Hospitals.

Available online: https://www.kdca.go.kr/board/board.es?mid=a20507020000&bid=0019&act=view&list_no=364679 (accessed
on 15 December 2022).

2. Heukelbach, J.; Feldmeier, H. Scabies. Lancet 2006, 367, 1767–1774. [CrossRef]
3. Chung, S.D.; Wang, K.H.; Huang, C.C.; Lin, H.C. Scabies increased the risk of chronic kidney disease: A 5-year follow-up study.

J. Eur. Acad. Dermatol. Venereol. 2014, 28, 286–292. [CrossRef] [PubMed]
4. Wu, M.H.; Li, C.Y.; Pan, H.; Lin, Y.C. The Relationship between Scabies and Stroke: A Population-Based Nationwide Study. Int. J.

Environ. Res. Public Health 2019, 16, 3491. [CrossRef] [PubMed]
5. Cheng, T.A.; Mzahim, B.; Koenig, K.L.; Alsugair, A.; Al-Wabel, A.; Almutairi, B.S.; Kahn, C.A. Scabies: Application of the novel

identify-isolate-inform tool for detection and management. West. J. Emerg. Med. 2020, 21, 191–198. [CrossRef] [PubMed]
6. Mounsey, K.E.; Murray, H.C.; King, M.; Oprescu, F. Retrospective analysis of institutional scabies outbreaks from 1984 to 2013:

Lessons learned and moving forward. Epidemiol. Infect. 2016, 144, 2462–2471. [CrossRef] [PubMed]
7. Chosidow, O. Scabies. N. Engl. J. Med. 2006, 354, 1718–1727. [CrossRef]
8. Cho, B.K. Reemerging skin disease caused by arthropods I: Scabies. J. Korean Med. Assoc. 2011, 54, 511–520. [CrossRef]
9. Guldbakke, K.K.; Khachemoune, A. Crusted scabies: A clinical review. J. Drugs Dermatol. 2006, 5, 221–227. [PubMed]
10. Bitar, D.; Thiolet, J.M.; Haeghebaert, S.; Castor, C.; Poujol, I.; Coignard, B.; Che, D. Increasing incidence of scabies in France,

1999–2010, and public health implications. Ann. Dermatol. Venereol. 2012, 139, 428–434. [CrossRef]
11. Aussy, A.; Houivet, E.; Hébert, V.; Colas-Cailleux, H.; Laaengh, N.; Richard, C.; Ouvry, M.; Boulard, C.; Léger, S.; Litrowski, N.;

et al. Risk factors for treatment failure in scabies: A cohort study. Br. J. Dermatol. 2019, 180, 888–893. [CrossRef]
12. Health Insurance Review & Assessment Service. Healthcare Bigdata Hub: Health Insurance Review & Assessment Service.

Available online: http://opendata.hira.or.kr/op/opc/olap3thDsInfo.do (accessed on 15 December 2022).
13. Kim, J.H.; Cheong, H.K. Epidemiologic trends and seasonality of scabies in South Korea, 2010–2017. Korean J. Parasitol. 2019, 57,

399–404. [CrossRef]
14. Hay, R.J.; Steer, A.C.; Engelman, D.; Walton, S. Scabies in the developing world-its prevalence, complications, and management.

Clin. Microbiol. Infect. 2012, 18, 313–323. [CrossRef]
15. Statistics Korea. 2022 Korean Statistical Information Service: Number of Welfare Facilities for the Elderly and Current Status of

Facilities. Available online: https://kosis.kr/statHtml/statHtml.do?orgId=117&tblId=DT_117N_B00003&checkFlag=N (accessed
on 15 December 2022).

16. Lee, D.J.; Ko, S.H.; Lee, Y.H. Perception and practice of hospital infection control in nurses of geriatric hospital: For convergent
approach. J. Digit. Converg. 2015, 13, 461–470. [CrossRef]

https://www.kdca.go.kr/board/board.es?mid=a20507020000&bid=0019&act=view&list_no=364679
http://doi.org/10.1016/S0140-6736(06)68772-2
http://doi.org/10.1111/jdv.12099
http://www.ncbi.nlm.nih.gov/pubmed/23374101
http://doi.org/10.3390/ijerph16183491
http://www.ncbi.nlm.nih.gov/pubmed/31546833
http://doi.org/10.5811/westjem.2020.1.46120
http://www.ncbi.nlm.nih.gov/pubmed/32191175
http://doi.org/10.1017/S0950268816000443
http://www.ncbi.nlm.nih.gov/pubmed/27019288
http://doi.org/10.1056/NEJMcp052784
http://doi.org/10.5124/jkma.2011.54.5.511
http://www.ncbi.nlm.nih.gov/pubmed/16573253
http://doi.org/10.1016/j.annder.2012.01.023
http://doi.org/10.1111/bjd.17348
http://opendata.hira.or.kr/op/opc/olap3thDsInfo.do
http://doi.org/10.3347/kjp.2019.57.4.399
http://doi.org/10.1111/j.1469-0691.2012.03798.x
https://kosis.kr/statHtml/statHtml.do?orgId=117&tblId=DT_117N_B00003&checkFlag=N
http://doi.org/10.14400/JDC.2015.13.11.461


Healthcare 2023, 11, 841 9 of 9

17. Makigami, K.; Ohtaki, N.; Ishii, N.; Yasumura, S. Risk factors of scabies in psychiatric and long-term care hospitals: A nationwide
mail-in survey in Japan. J. Dermatol. 2009, 36, 491–498. [CrossRef] [PubMed]

18. Holness, D.L.; DeKoven, J.G.; Nethercott, J.R. Scabies in chronic health care institutions. Arch. Dermatol. 1992, 128, 1257–1260.
[CrossRef] [PubMed]

19. Bang, J.Y.; Lee, H.; Son, Y. Status of infectious disease inpatients at long-term care hospitals in Korea. J. Korea Acad. Ind. Coop. Soc.
2020, 21, 134–143. [CrossRef]

20. Korea Health Insurance Review and Assessment Service. Health Insurance Review and Assessment Open Data 2018. Avail-
able online: https://opendata.hira.or.kr/op/opc/selectOpenData.do?sno=11200&publDataTpCd=&searchCnd=&searchWrd=
Health+insurance+review+and+assessment+open+data&pageIndex=1 (accessed on 15 December 2022).

21. National Balanced Development Support Center. Regional Income Gap and Inequality. Available online: https://library.krihs.re.
kr/dl_image2/IMG/07//000000032276/SERVICE/000000032276_01.PDF (accessed on 15 December 2022).

22. Statistics Korea. 2022 Korean Statistical Information Service: Statistics on the Elderly. Available online: www.korea.kr/common/
download.do?tblKey=EDN&fileId=196987269 (accessed on 15 December 2022).

23. Lee, E.; Park, S.Y.; Lee, E.; Kim, T.H. Previous long-term care facility admission as a risk factor for scabies in a medical facility.
J. Korean Med. Sci. 2021, 36, e337. [CrossRef]

24. Lee, S.; Yoon, N.H.; Choi, J.Y.; Kim, K.I.; Kim, H. Factors associated with acute hospitalizations and mortality of older adults in
long-term care facilities and long-term care hospitals: A population-based, pubic-insurance big-data analysis. J. Korean Gerontol.
Nur. 2022, 24, 162–173. [CrossRef]

25. Wang, C.H.; Lee, S.C.; Huang, S.S.; Kao, Y.C.; See, L.C.; Yang, S.H. Risk factors for scabies in Taiwan. J. Microbiol. Immunol. Infect.
2012, 45, 276–280. [CrossRef]

26. Makigami, K.; Ohtaki, N.; Ishii, N.; Tamashiro, T.; Yoshida, S.; Yasumura, S. Risk factors for recurrence of scabies: A retrospective
study of scabies patients in a long-term care hospital. J. Dermatol. 2011, 38, 874–879. [CrossRef]

27. Engelman, D.; Fuller, L.C.; Steer, A.C. Consensus criteria for the diagnosis of scabies: A Delphi study of international experts.
PLoS Negl. Trop. Dis. 2018, 12, e0006549. [CrossRef] [PubMed]

28. Raffi, J.; Suresh, R.; Butler, D.C. Review of scabies in the elderly. Dermatol. Ther. 2019, 9, 623–630. [CrossRef] [PubMed]
29. Cassell, J.A.; Middleton, J.; Nalabanda, A.; Lanza, S.; Head, M.G.; Bostock, J.; Hewitt, K.; Jones, C.I.; Darley, C.; Karir, S.; et al.

Scabies outbreaks in ten care homes for elderly people: A prospective study of clinical features, epidemiology, and treatment
outcomes. Lancet Infect. Dis. 2018, 18, 894–902. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1111/j.1346-8138.2009.00691.x
http://www.ncbi.nlm.nih.gov/pubmed/19712276
http://doi.org/10.1001/archderm.1992.01680190113015
http://www.ncbi.nlm.nih.gov/pubmed/1519942
http://doi.org/10.5762/KAIS.2020.21.9.134
https://opendata.hira.or.kr/op/opc/selectOpenData.do?sno=11200&publDataTpCd=&searchCnd=&searchWrd=Health+insurance+review+and+assessment+open+data&pageIndex=1
https://opendata.hira.or.kr/op/opc/selectOpenData.do?sno=11200&publDataTpCd=&searchCnd=&searchWrd=Health+insurance+review+and+assessment+open+data&pageIndex=1
https://library.krihs.re.kr/dl_image2/IMG/07//000000032276/SERVICE/000000032276_01.PDF
https://library.krihs.re.kr/dl_image2/IMG/07//000000032276/SERVICE/000000032276_01.PDF
www.korea.kr/common/download.do?tblKey=EDN&fileId=196987269
www.korea.kr/common/download.do?tblKey=EDN&fileId=196987269
http://doi.org/10.3346/jkms.2021.36.e337
http://doi.org/10.17079/jkgn.2022.24.2.162
http://doi.org/10.1016/j.jmii.2011.12.003
http://doi.org/10.1111/j.1346-8138.2011.01199.x
http://doi.org/10.1371/journal.pntd.0006549
http://www.ncbi.nlm.nih.gov/pubmed/29795566
http://doi.org/10.1007/s13555-019-00325-2
http://www.ncbi.nlm.nih.gov/pubmed/31512176
http://doi.org/10.1016/S1473-3099(18)30347-5
http://www.ncbi.nlm.nih.gov/pubmed/30068499

	Introduction 
	Materials and Methods 
	Study Design 
	Subjects 
	Definition of Variables 
	Number of Inpatients with Scabies 
	Provider Type 
	General Characteristics of the Inpatients with Scabies 
	Treatment Characteristics of the Inpatients with Scabies 

	Ethical Considerations and Data Collection 
	Data Analysis 

	Results 
	Status of the Inpatients with Scabies by Provider Type 
	General Characteristics of the Inpatients with Scabies by Provider Type 
	Treatment Characteristics of the Inpatients with Scabies by Provider Type 

	Discussion 
	Conclusions 
	References

