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Epidemiology of Carpal Tunnel Syndrome and
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Background: Carpal tunnel syndrome (CTS) and trigger finger are representative pathologic conditions of the hand. Although sev-
eral studies have evaluated the epidemiology of these diseases as nationwide population-based research, they had several limita-
tions including old data and short study period.

Methods: We conducted a retrospective cohort study of patients aged > 20 years diagnosed with CTS or trigger finger between
2009 and 2019 using the Korean Health Insurance Review and Assessment Service database. The annual incidence of these dis-
eases was standardized based on age and sex. The proportion of patients who received corticosteroid injections or surgery within
1 year of their diagnoses was calculated annually.

Results: The mean annual incidence of CTS was 360.26 per 100,000 person-years and that of trigger finger was 63.09 per 100,000
person-years. The annual incidence of CTS (incidence rate ratio [IRR], 0.979; 95% confidence interval [CI], 0.972—0.985; p < 0.001)
and trigger finger (IRR, 0.976; 95% Cl, 0.967-0.985; p < 0.001) significantly decreased. The proportion of patients who received cor-
ticosteroid injections for CTS significantly increased (relative risk [RR], 1.025; 95% Cl, 1.020—1.031; p < 0.001), while the number of
surgeries significantly decreased (RR, 0.949; 95% Cl, 0.940-0.957; p < 0.001). The proportion of patients who received corticoste-
roid injections for trigger finger significantly increased (RR, 1.021; 95% Cl, 1.009-1.033; p < 0.001), while the number of surgeries
did not change significantly (RR, 1.006; 95% Cl, 0.988-1.023; p = 0.523).

Conclusions: In the past 10 years, the incidence of CTS and trigger finger decreased. The portion of patients who received corti-
costeroid injections increased for both diseases, but the portion of patients who had surgery decreased for CTS within 1 year after
diagnosis. This study provides insight into the epidemiology of these diseases in an Asian population and may inform estimates of
healthcare costs.
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Carpal tunnel syndrome (CTS) and trigger finger are
representative pathologic conditions of the hand." CTS
is the most common compressive neuropathy of the up-
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tenosynovitis of the finger flexor tendon caused by inflam-
mation around the flexor tendon and narrowing of the A1l
pulley.”” Patients with trigger finger present with pain or
triggering when the finger is flexed.” Since these 2 repre-
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sentative hand diseases are very common, it is important
to understand their epidemiology considering their socio-
economic burden.

Several nationwide, population-based studies have
evaluated the epidemiology of CTS. However, these stud-
ies have several limitations including outdated data,t'?
short study duration,*'” a focus on prevalence rather than
incidence,” and incomplete coverage of the entire popula-
tion."” Even fewer studies have evaluated the epidemiol-
ogy of trigger finger in an entire population.

Since the treatment strategies for specific diseases
are highly dependent on clinicians and patients, whole
population-based information is useful for understand-
ing the treatment status for specific diseases.”'>"'" The
purpose of this study was to analyze the epidemiology and
treatment status of CTS and trigger finger in a nationwide,
population-based cohort. Therefore, we asked the follow-
ing questions. (1) What are the incidence and prevalence
of CTS and trigger finger? (2) What are the trends of in-
cidence and prevalence of CTS and trigger finger over 10
years? (3) What are the trends of CTS and trigger finger in
treatments applied over 10 years, including corticosteroid
injections and surgery?

METHODS

This study protocol was exempted from review by the
Institutional Review Board of Asan Medical Center (No.
2021-0975) in accordance with the exemption criteria. In-
formed consent was not required for this study, as it was a
retrospective cohort study.

Data Source

In Korea, the National Health Insurance Service covers
100% of the population; 97% have health insurance and 3%
have medical aid."” All healthcare providers submit claims
data for inpatient and outpatient management to the
Health Insurance Review and Assessment service (HIRA)
for reimbursement of medical costs. These include diag-
nosis codes (classified according to the International Clas-
sification of Diseases, 10th revision [ICD-10]), procedure
codes, medication codes, and demographic information.
HIRA provides some of this national data to support
public policy development and research activities when
requested.

Data Collection and Analysis

We identified patients aged > 20 years who were diag-
nosed with CTS (G560) or trigger finger (M653) between
2009 and 2019 in the HIRA database. More specifically, we

identified patients with CTS or trigger finger only when
the diagnosis codes for both diseases were registered as the
main diagnosis or first accessory diagnosis. This was done
to prevent overestimation of the number of patients and
to accurately assess their treatment status. For these co-
horts, demographic information and all applied diagnosis,
procedure, and medication codes between 2009 and 2020
were identified. Since incidence refers to a measure of the
number of new cases of a characteristic that develop in a
population in a specified time period,'” we set a washout
period of more than 1 year to ensure patients newly diag-
nosed with either disease were included. Therefore, pa-
tients newly diagnosed with CTS or trigger finger between
2010 and 2019 were analyzed to yield the incidence. On
the other hand, prevalence represents the proportion of a
population with a specific characteristic over a given time
period, regardless of when they first developed the char-
acteristic."® So, the total number of patients treated under
the diagnosis code of CTS or trigger finger was identified
to evaluate the prevalence of both diseases between 2009
and 2019.

For treatment status, registered patients with pre-
scriptions for injectable corticosteroid injections (tri-
amcinolone acetonide or dexamethasone) under the
diagnostic code of each disease were defined as receiving
corticosteroid injections for CTS or trigger finger. In ad-
dition, patients registered with operation codes under the
diagnostic code of each disease were defined as having
surgery. We identified all possible codes for the surgical
treatment of CTS or trigger finger (Table 1). Since the
data were collected until the end of 2020, treatments con-

Table 1. Available Operation Codes of Health Insurance Review

and Assessment Service of South Korea for Carpal Tunnel
Syndrome or Trigger Finger

Disease Description Code
Reconstruction
of tendon and

ligament

Carpal tunnel
syndrome or
trigger finger

N0931 (simple: resection,
suture, or release) and N0932
(complex: graft, transfer, or
reconstruction with allograft)

Excision of the NO0704 (finger)

joint, including

synovectomy

Carpal tunnel
syndrome only

Neuroplasty S4595 (major peripheral plexus)

and S4596 (hand)

Trigger finger Operation for N0830
only trigger finger
Fasciotomy N0922 (simple)
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ducted within at least 1 year of the initial diagnosis were
included. In addition, we set the available period of the
initial diagnosis as 5 years to prevent overestimation of the
treatments.””"” For patients who underwent several cor-
ticosteroid injections or surgeries based on the diagnostic
codes, only the first event was analyzed since we could not
evaluate the laterality of the involved hand and the loca-
tion of the involved digit.

The annual incidence and prevalence were stan-
dardized by age and sex based on the population in 2015
to analyze the annual trends of incidence and prevalence
of these diseases. In addition, the ratios of surgeries and
corticosteroid injections performed within 1 year of di-
agnosis were calculated to analyze the annual treatment
trends for both diseases during the study period.

Statistical Analysis

Continuous data are presented as means + standard devia-
tions (SDs), and categorical data are presented as numbers
and percentages. We calculated the annual incidence and
prevalence of CTS and trigger finger (per 100,000 person-
years) in men and women assuming a Poisson distribution.
Poisson regression analysis was used to analyze trends in
the annual incidence and prevalence of each disease and
the number of corticosteroid injections and surgeries re-
ceived as treatment for each disease. A p-value < 0.05 was
interpreted as statistically significant. All statistical analyses
were performed using the SAS Enterprise Guide software
version 7.1 (SAS Institute).

RESULTS

Incidence and Prevalence of CTS and Trigger Finger

A total of 1,449,284 patients = 20 years old were newly
registered with CTS from 2010 to 2019 including 392,226
men and 1,057,058 women. The mean annual incidence
of CTS was 360.26 per 100,000 person-years (95% confi-
dence interval [CI], 359.67-360.85), and it was significant-
ly higher in women (519.82 per 100,000 person-years; 95%
CI, 518.83-520.81) than men (197.16 per 100,000 person-
years; 95% CI, 196.55-197.78) (p < 0.001). In addition, a
total of 253,817 patients over the age of 20 years were new-
ly registered with trigger finger from 2010 to 2019 includ-
ing 43,595 men and 210,222 women. The mean annual
incidence of trigger finger was 63.09 per 100,000 person-
years (95% CI, 62.85-63.34), and it was also significantly
higher in women (103.38 per 100,000 person-years; 95%
CI, 102.94-103.82) than men (21.91 per 100,000 person-
years; 95% CI, 21.71-22.12) (p < 0.001) (Table 2).

From 2009 to 2019, the total number of adults over
the age of 20 years was 440,115,756 in Korea."” A total of
2,448,100 patients were diagnosed with CTS during this
period, of whom 560,309 were men and 1,887,791 were
women. The mean prevalence of CTS was 556.24 per
100,000 person-years, 848.41 per 100,000 person-years
for women, and 257.49 per 100,000 person-years for men.
During the same period, the total number of patients
over the age of 20 years diagnosed with trigger finger was
493,634, of whom 80,736 were men and 412,898 were
women. The mean prevalence of trigger finger was 112.16
per 100,000 person-years, 185.56 per 100,000 person-years
for women, and 37.10 per 100,000 person-years for men.

Table 2. Incidence and Total Number of Patients with Carpal Tunnel Syndrome and Trigger Finger According to Age and Sex

Carpal tunnel syndrome Trigger finger
hae Male Female Total Male Female Total

20-29 yr 78.53 (27,626) 131.44 (42,017) 103.72 (69,643) 5.06 (1,781) 8.28 (2,647) 6.59 (4,428
30-39 yr 128.08 (50,686) 256.31(972,271) 190.85 (147,957) 11.21 (4,435) 24.31(9,226) 17.62 (13,661)
40-49 yr 189.27 (83,336) 533.08 (227,313) 358.42 (310,649) 21.34(9,395) 84.99 (36,240) 52.65 (45,635)
50-59 yr 280.83(111,331)  1014.62(398,311) 645.93 (509,642) 34.12 (13,527) 266.10 (104,462) 149.54 (117,989)
6069 yr 323.86 (76,072 718.59 (179,836) 527.48 (255,908) 40.51(9,515) 163.37 (40,886) 103.89 (50,401)
70-79 yr 272.29(35,570) 506.40 (88,862) 406.49 (124,432) 31.55(4,122) 80.39 (14,106) 59.55 (18,228)
>80 yr 192.38 (7,605) 261.65 (23,448) 240.45 (31,053 20.74(820) 29.63 (2,655) 26.91(3,475)
Total 197.16 (392,226) 519.82(1,057,058)  360.26 (1,449,284) 21.91 (43,595) 103.38(210,222) 63.09 (253,817)

Values are indicated as incidence per 100,000 person-years (number of patients).
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Annual Trends of Incidence and Prevalence of CTS and
Trigger Finger

The annual incidence of CTS (incidence rate ratio [IRR],
0.979; 95% CI, 0.972-0.985; p < 0.001) and trigger finger
(IRR, 0.976; 95% CI, 0.967-0.985; p < 0.001) significantly
decreased during the study period. This decrease was
more evident in women with CTS (IRR, 0.967; 95% CI,
0.960-0.974; p < 0.001) or trigger finger (IRR, 0.973; 95%
CI, 0.964-0.982; p < 0.001). For men, the incidence of CTS
(IRR, 1.010; 95% CI, 1.003-1.017; p < 0.001) was signifi-
cantly increased, but that of trigger finger (IRR, 0.992; 95%
CIL, 0.977-1.007; p = 0.292) did not change significantly
(Fig. 1).

In contrast to the incidence, the annual preva-
lence of CTS (prevalence ratio [PR], 1.017; 95% CI,
1.006-1.028; p = 0.002) and trigger finger (PR, 1.030; 95%
CI, 1.022-1.037; p < 0.001) significantly increased during
the study period. This increase was more evident in men
with CTS (PR, 1.038; 95% CI, 1.028-1.047; p < 0.001) or
trigger finger (PR, 1.032; 95% CI, 1.025-1.040; p < 0.001).
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For women, the prevalence of CTS (PR, 1.011; 95% CI,
0.99950-1.023; p = 0.060) did not change significantly, but
that of trigger finger (PR, 1.029; 95% CI, 1.020-1.038; p <
0.001) increased significantly (Fig. 2).

Age and Sex Differences in the Incidence of CTS and
Trigger Finger

For both diseases, women of all ages had a higher inci-
dence compared with men of the same age, especially
those in their 50s. In addition, women showed a peak in-
cidence of both diseases from 50 to 59 years of age, while
men showed a peak incidence from 60 to 69 years of age.
However, the number of patients for both diseases was
highest from 50 to 59 years of age in both men and women
(Table 2, Figs. 3 and 4).

Treatment Status of CTS and Trigger Finger

Among 1,449,284 patients who were newly diagnosed
with CTS from 2010 to 2019, 173,202 patients (12.0%) had
operations and 415,364 patients (28.7%) had corticoste-
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Fig. 1. The age- and sex-standardized annual incidence (per 100,000 person-years) of carpal tunnel syndrome (A) and trigger finger (B).
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Fig. 2. The age- and sex-standardized annual prevalence (per 100,000 person-years) of carpal tunnel syndrome (A) and trigger finger (B).
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Fig. 5. The ratio of patients who had surgery and corticosteroid injections within 1 year of diagnosis. (A) Carpal tunnel syndrome. (B) Trigger finger.

roid injections. The median time to operation from the
diagnosis was 52 days (interquartile range [IQR], 7-455
days). Among 415,364 patients who had corticosteroid in-
jections, triamcinolone was prescribed in 336,816 patients
(81.1%) and dexamethasone was prescribed in 116,390
patients (28.0%).

Among 253,817 patients who were newly diagnosed
with trigger finger from 2010 to 2019, 13,839 patients

(5.5%) had operations and 120,548 patients (47.5%) had
corticosteroid injections. The median time to operation
from the diagnosis was 33 days (IQR, 1-451 days). Among
120,548 patients who had corticosteroid injections, triam-
cinolone was prescribed in 108,070 patients (89.6%) and
dexamethasone was prescribed in 23,014 patients (19.1%).

Within 1 year after diagnosis, 8.6% of CTS patients
underwent surgeries, and 24.6% received corticosteroid
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injections. In addition, 3.9% of trigger finger patients
underwent surgeries, and 41.6% received corticosteroid
injections within 1 year of diagnosis. The annual surgery
ratio (relative risk [RR], 0.949; 95% CI, 0.940-0.957; p <
0.001) significantly decreased, while the annual ratio of
corticosteroid injections (RR, 1.025; 95% CI, 1.020-1.031;
p < 0.001) significantly increased in CTS. For trigger fin-
ger, the annual surgery ratio (RR, 1.006; 95% CI, 0.988-
1.023; p = 0.523) did not change significantly, but the an-
nual ratio of corticosteroid injections (RR, 1.021; 95% CI,
1.009-1.033; p < 0.001) increased significantly (Fig. 5).

DISCUSSION

In this study, the incidence of CTS was 360.26 per 100,000
person-years, and it was higher in women than men by
2.64 times. In previous studies, the incidences of CTS
varied from 276 to 496 per 100,000 person-years, and the
ratios of incidences of women to men ranged from 2 to 3.6,
which is comparable with the results of this study.”*'**”
The incidence of CTS was higher in studies, in which clin-
ical criteria were applied for the diagnosis of CTS."" For
women, the incidence of CTS peaked in their 50s, which
is similar to previous studies.”'** For men, the incidence
of CTS peaked in their 60s. The peak incidences in men
varied among studies between their 50s and 70s;'"'"*" the
reason for this phenomenon is not evident. Several stud-
ies have indicated there could be effects of occupation and
physical work intensity on the incidence of CTS, especially
in men."*” Further studies are needed to clarify this point.
The incidence of trigger finger was 63.09 per 100,000 per-
son-years, and it was higher in women than in men by 4.72
times. Unlike CTS, the epidemiology of trigger finger has
not been well-studied. The age groups of peak incidences
for trigger finger in women and men were similar to those
of CTS. This similarity could be explained by the common
pathophysiology of these 2 diseases.”

During the past 10 years, the incidence of both
diseases has decreased significantly, but their prevalence
has significantly increased. To explain this, we should con-
sider trends in treatment status and risk factors for both
diseases and the life expectancy of the population. One
possible explanation is that as social awareness of both
diseases increases, patients at high risk for both conditions
are more cautious about excessive use of their hands and
may visit the clinic with mild symptoms before meeting
the diagnostic criteria of both diseases. Further studies are
needed to validate this hypothesis. The increased number
of patients with mild symptoms could be related to the
increased portion of patients who were treated with less

invasive corticosteroid injections. Since considerable num-
bers of patients experience symptom relapse after treat-
ment using corticosteroid injections for both diseases,”*"
the treatment periods for both diseases could be elon-
gated over time, which could be related to their increased
prevalence. In terms of risk factors for both diseases, the
incidence of hypothyroidism in Korean women decreased
from 2012 to 2015,” but the prevalence of menopausal
hormone therapy did not change significantly from 2009
to 2013.°” In addition, the prevalence of rheumatoid ar-
thritis increased from 2012 to 2016 in Korea.”” Therefore,
we were unable to confirm the impact of epidemiological
changes in specific risk factors on the incidence or preva-
lence of these diseases. Instead, the increased average life
expectancy of the Korean population from 80.2 years in
2010 to 83.3 years in 2019" could influence the increased
prevalence of both diseases.

The portion of patients who had surgery was low for
both diseases: 12.0% for CTS and 5.5% for trigger finger.
This could be explained by the wide coverage of the popu-
lation by the Korean national insurance system and the
highly accessible medical care of Korean citizens.” Since
patients could be diagnosed and treated in the early stages
of CTS and trigger finger, less invasive conservative treat-
ments would be needed. In addition, many conservative
treatments, including corticosteroid injections, are covered
by the national insurance system; therefore, patients are
less reluctant to pay for repeated conservative manage-
ment after treatment failure. This could be related to in-
creased treatment using corticosteroid injections for both
diseases in the past 10 years.

Like any registry study, our research has several
limitations. First, the data source is a registry that is im-
perfect for accurately identifying all CTS and trigger finger
cases. Confirmation of diagnoses for both diseases typi-
cally requires clinical assessment by specialists. Second,
since HIRA data did not provide information about the
laterality of the involved hand and the location of the af-
fected digit, we could not distinguish some patients who
were treated with operations after the failure of corticoste-
roid injections and those who underwent corticosteroid
injections due to symptom recurrence after surgery. Third,
there were inherent limitations associated with the ambi-
guity in treatment codes due to HIRA database and actual
clinical situations. In the case of patients with both CTS
and trigger finger, it is possible that matching for each di-
agnosis and treatment was unclear. Therefore, attention is
needed in the interpretation of the results. Finally, we set
some conditions for data collection, and these could be
sources of overestimation or underestimation of the treat-
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ment status. Since we included patients who were treated
under primary or secondary diagnosis codes only, this
could be a source of underestimation of the number of
patients. In contrast, some patients who had been treated
with corticosteroid injections along with another disease
could be included in this analysis if they had trigger finger
or CTS simultaneously. In addition, the time limitations of
this study could have led to an underestimation of patients
who were treated surgically. For the calculation of annual
treatment trends of both diseases, cases with corticosteroid
injections or surgeries that occurred outside of the 1-year
limit would not have been included in the analysis.

In conclusion, during the past 10 years, the inci-
dence of CTS and trigger finger significantly decreased,
but the prevalence of both diseases significantly increased.
The portion of patients who received corticosteroid in-
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