
INTRODUCTION

Amputation should be performed when it is unavoid-
able to sustain life. It causes not only functional loss, but 
also mental devastation and limitation of social activities 
[1,2]. To make an analytical policy for amputees, accu-
rate statistics, such as the number of amputees, should 
be investigated. According to the statistics of amputees 

reported in previous studies, there are differences in the 
prevalence by country or race, and the causes of ampu-
tation are reported differently depending on the social, 
environmental, and health system states [3].

The United States reports 185,000 amputations each 
year, from 1.6 million in 2005 to be 3.6 million by 2050 
[4]. In Saskatchewan, Canada, the incidence of amputa-
tion per 100,000 was reported to be 31.86 in the lower ex-
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tremities and 5.84 in the upper extremities [5]. It was also 
noted that the number of minor lower limb amputations, 
such as those below the ankle amputation, increased, 
while the number of major amputations decreased [5]. 
In South Korea, 38.3 amputations occurred per 100,000 
people, and finger amputation accounted for 93.7%, be-
ing the highest, according to Korean workers’ compensa-
tion insurance data in 2019 [6]. In particular, the number 
of amputations due to trauma decreased from 85.9% in 
the 1950s to 58.3% in the 1990s under the influence of 
industrialization, changes in transportation systems, and 
the diversity of diseases in South Korea [7]. On the other 
hand, amputations due to peripheral vascular disease 
gradually increased; that is, the incidence of lower ex-
tremity amputation was 10–15 times higher in patients 
with diabetes than in those without diabetes [7,8].

Disabled people have a higher prevalence of chronic 
diseases than non-disabled people, because of mobility 
restrictions and insufficient medical services. According 
to the Korea national data in 2018, 19.1% of disabled peo-
ple were diagnosed with diabetes, while 11.1% of non-
disabled people had diabetes, and the need for regular 
monitoring of diabetic risk factors was emphasized [9,10]. 
Amputation may affect the quality of life depending on 
the amputation level. Lower extremity amputation causes 
difficulties in social activities due to mobility limitations, 
and upper extremity amputation has been reported to 
have a low quality of life due to difficulties in specific 
daily activities [11]. Therefore, based on statistics, such as 
the prevalence of upper and lower amputations, detailed 
medical strategies can be approached.

The specific aims were to analyze (1) the trends of es-
timated prevalence of amputation cases in each year 
(2011, 2014, 2017, and 2020), (2) the trends of estimated 
prevalence of amputation cases between the upper and 
lower limbs according to the level and causes of amputa-
tions, and (3) the trends of changes in the health-related 
behaviors of amputees.

DATA SOURCE AND STATISTICAL ANALYSIS

Data were derived from the National Survey of Disabled 
Persons (NSDP) in Korea from 2011 to 2020. The NSDP 
has been conducted by the Korean Ministry of Health and 
Welfare and the Korean Institute for Health and Social Af-
fairs since 1980. Data in the NSDP were cross-sectionally 

collected from a sample of persons with disabilities. The 
basic sampling frame for NSPD was extracted from the 
nationwide registration census, and then a representa-
tive sample of the disabled who lived in households was 
interviewed and surveyed once every three years [12]. 
In this study, we used data from 2011, 2014, 2017, and 
2020. The NSDP includes individual data on the disability 
characteristics, health, socioeconomic status, and dis-
crimination experiences of individuals with disabilities. 
For this study, among the physical disabilities, only data 
on amputation was extracted and the changes were com-
pared in terms of the number of amputees and health-
related characteristics at the time of investigation four 
times (2011, 2014, 2017, and 2020).

The number of amputees is estimated as the total num-
ber of all amputees divided by disabled persons. The 
crude prevalence rate was the number of amputees per 
ten thousand (10,000). Amputation was classified into 
upper and lower limbs, and the upper limb and the lower 
limb were divided into three levels—“above the elbow, 
between the elbow and wrist, and below the wrist” and 
“above the knee, between the knee and ankle, and below 
the ankle,” respectively, according to the amputation 
site. The causes of amputation were grouped into three 
categories: congenital, disease, and accidental events. 
Hereditary and chromosomal abnormalities, congenital 
developmental abnormalities, and chronic maternal dis-
eases or infections were included as congenital causes. 
Accidents caused by violence, traffic accidents, disasters, 
and trauma were classified as accident events, and ac-
quired causes of various diseases were included as causes 
of the disease.

For health-related characteristics in amputees, drink-
ing, smoking, physical activity, chronic diseases (high 
blood pressure, diabetes, and depression), unmet health-
care needs, and regular health checkups were analyzed 
since 2011.

A stratified, multistage probability sampling design was 
used to collect data from the NSCP survey. To represent 
Koreans with disabilities, sampling weights were applied 
to the data, which weighted the sample for the disabled 
and reflected the sampling fraction. To compare the pro-
portion of estimated prevalence of amputee, descriptive 
statistics was performed to calculate the estimated preva-
lence.
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PREVALENCE OF AMPUTEES AMONG THE DISABLED 
PERSONS

As shown in Table 1, the total number of disabled 
people in 2020 was 2.62 million, of which 175,315 were 
amputees, a slight increase compared to 2011.

When analyzing the crude rates in 2011, 2014, 2017, and 
2020, 639, 719, 665, and 668 persons per 10,000 persons 
with disabilities were amputees, respectively (Fig. 1).

Trends in amputation prevalence by level of and causes 
of amputations in the upper and lower limbs

When the prevalence of amputation was estimated by 
year according to limb level, the prevalence of upper 
limb amputations was estimated to be 80.1% in 2011, 
78.5% in 2014, 82.1% in 2017, and 71.6% in 2020 (Fig. 2). 
Among the upper limbs, amputation under the wrist 
was the most common among amputees in all the years. 
That is, 69.2% of amputees in 2011, 67.9% in 2014, 69.6% 
in 2017, and 54.7% in 2020 had amputations below the 
wrist. The estimated prevalence in the lower limbs was 
19.9% in 2011, 21.5% in 2014, 17.9% in 2017, and 28.4% in 
2020. Amputation between the knee and ankle was the 

most common among the lower limbs, with 9.6% in 2011, 
11.5% in 2014, 7.1% in 2017, and 15.1% in 2020 (Table 2).

In this study, the prevalence of upper-extremity ampu-
tation was higher than that of lower-extremity amputa-
tion compared to previous studies [5], but the results 
were similar to those of other studies, except for ampu-
tation under the wrist [5]. It is supposed that there were 
many wrist amputations due to trauma, and that they had 
a longer lifespan than other amputees, which may have 
affected the prevalence. The order of prevalence of lower-
extremity amputation was between the knee and ankle, 
below the ankle, and above the knee. Compared with 
2011, the number of lower limb amputations increased in 
2020, which is presumed to be due to the increase in dys-
vascular diseases caused by diabetes.

Analysis of the trends of the causes of amputation re-
vealed that accidental events were the most common in 
both the upper and lower limbs. However, among the 
causes of amputation, those caused by accidental injury 
are decreasing, whereas those caused by diseases are in-
creasing. It is noteworthy that when disease is the cause of 
amputation, it occurs more frequently in the lower extrem-
ities than in the upper extremities. The ratio of disease be-

Table 1. Trends of the estimated prevalence proportion of amputees from 2011 to 2020

2011 2014 2017 2020
Disabled 2,611,126 (100) 2,646,064 (100) 2,580,340 (100) 2,622,950 (100)

Amputee 166,894 (6.39) 190,122 (7.19) 171,553 (6.65) 175,315 (6.68)

    95% CI 6.36–6.42 7.15–7.22 6.62–6.68 6.65–6.71

Values are presented as number (%).
CI, confidence interval.
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Fig. 1. Changes in estimated prevalence proportion of 
amputee among disabled from 2011 to 2020.
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Fig. 2. Changes in estimated prevalence proportion of 
upper and lower amputee from 2011 to 2020.
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ing a causative agent in the upper to lower limbs was 0.7% 
vs. 15.1% in 2011, 2.7% vs. 23.7% in 2014, 0.4% vs. 27.5% in 
2017, and 6.4% vs. 19.3% in 2020 (Table 2, Fig. 3).

In the study of the prevalence of amputation in the 
United States, the causes of amputation were reported 
as dysvascular disease 54%, trauma 45%, and cancer 1% 
[4]. South Korea reported that the most common cause 
of amputation was trauma, accounting for approximately 
72.3% of cases [7]. However, in previous studies, the 
prevalence of lower-extremity amputation was higher 
than that of upper-extremity amputation. In this study, 
it is presumed that trauma, the main cause of amputa-
tion, was largely reflected because the prevalence of up-
per extremity amputation, which had a rather high rate 
of trauma as the cause, was high. Overall, the increase 
in amputations due to dysvascular disease is consistent 
with the results of previous studies [1,9,13].

Trends of demographics and health-related 
characteristics in amputee

Table 3 and Fig. 4 present the trends of demographics 
and health-related characteristics, such as health behav-
iors (alcohol drinking, smoking, physical activity), chron-

ic disease, unmet healthcare needs, and regular health 
checkups since 2011.

In sex distribution changes, the proportions of female 
amputees increased as 16.8% in 2011, 16.3% in 2014, 
19.0% in 2017, and 23.3% in 2020. The mean age gradu-
ally increased, from 55.7 years in 2011 to 62.57 years in 
2020. Analyzing the distribution by age group, prevalence 
of amputations in those in their 50s and older tended to 
increase, whereas that in those in their 40s and younger 
tended to decrease. The fact that amputation occurs 
more frequently in men and that the average age is ag-
ing is consistent with previous studies [4], and caution 
should be taken when amputation is increasing, particu-
larly in women.

The distribution of people with jobs among amputees 
decreased, 61.2% in 2011, 58.2% in 2014, 59.1% in 2017, 
and 47.0% in 2020. The distribution of inappropriate 
health behaviors, such as alcohol drinking and smoking, 
among amputees decreased. The distribution of indi-
viduals with chronic diseases among amputees increased 
from 2011 to 2017, while the distribution of depression 
decreased from 2014 to 2020. The prevalence of diabetes 
in amputees was 29.6% in 2014, 33.0% in 2017, and 35.7% 

Table 2. Trends of levels and causes of amputations from 2011 to 2020

2011 2014 2017 2020
Number of amputees 166,894 (100) 190,122 (100) 171,533 (100) 175,315 (100)

Level of amputation

    Upper limbs 133,662 (80.1) 149,249 (78.5) 140,867 (82.1) 125,457 (71.6)

        Above the elbow 5,771 (3.5) 6,438 (3.4) 9,391 (5.5) 16,924 (9.7)

        Between the elbow and wrist 12,342 (7.4) 13,762 (7.2) 11,982 (7.0) 12,666 (7.2)

        Below the wrist 115,550 (69.2) 129,049 (67.9) 119,495 (69.6) 95,867 (54.7)

    Lower limbs 33,231 (19.9) 40,873 (21.5) 30,686 (17.9) 49,858 (28.4)

        Above the knee 7,864 (4.7) 7,330 (3.9) 6,059 (3.5) 11,392 (6.5)

        Between the knee and ankle 16,085 (9.6) 21,956 (11.5) 12,151 (7.1) 26,597 (15.1)

        Below the ankle 9,283(5.6) 11,587 (6.1) 12,475 (7.3) 11,869 (6.8)

Causes of amputation

    Upper limbs

        Congenital 1,982 (1.5) 1,724 (1.2) 164 (0.1) 909 (0.7)

        Disease 1,002 (0.7) 4,034 (2.7) 606 (0.4) 7,816 (6.4)

        Accident 130,678 (97.8) 143,491 (96.1) 140,097 (99.5) 113,515 (92.9)

    Lower limbs

        Congenital 1,138 (3.5) 1,113 (2.8) 0 (0) 2,189 (4.4)

        Disease 4,955 (15.1) 9,567 (23.7) 8,300 (27.5) 9,539 (19.3)

        Accident 26,807 (81.4) 29,662 (73.5) 21,912 (72.5) 37,788 (76.3)
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in 2020. The distribution of unmet healthcare needs in-
creased as 12.8% in 2011, 17.3% in 2014, 15.1% in 2017, 
and 29.0% in 2020. However, the proportion of regular 
health checkups increased.

In previous studies, diabetes and peripheral vascular 
disease were reported as the major causes of amputa-
tion [13,14]. As a result of this study, it was identified that 
there is a need for a relevant study on how the increase 
in lower-extremity amputation is related to the increase 
in chronic diseases. There were positive improvements 
in health behaviors, such as drinking and smoking, of 
amputees. Alcohol consumption and smoking among 
amputees have continued to decrease since 2011, but 
the number of amputees with chronic diseases has in-
creased. Although poor health behaviors are a major fac-
tor in chronic diseases, our data did not show consistent 
results. Therefore, it can be assumed that external factors 
influence an increase in chronic diseases. In fact, chronic 

disease management was insufficient owing to corona-
virus disease 2019 (COVID-19) in 2020, and these results 
are estimated to be remarkable for amputees. Low regular 
health checkups and high unmet healthcare needs seem 
to indicate insufficient chronic disease management.

CONCLUSION

The number of amputees among people with disabili-
ties is increasing in South Korea, and upper-limb am-
putation occurs more frequently than lower-extremity 
amputation. This is because amputations below the wrist 
account for a greater proportion in South Korea than 
in other countries. The mean age and chronic disease 
in amputees increased since 2011, and the increasing 
proportion of dysvascular diseases as the cause of am-
putation is consistent with that reported in other stud-
ies. A limitation of this study was that it was possible to 
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estimate the amputation rate using national data, but 
information on the incidence rate was insufficient. In 
the future, a large-scale study is needed to longitudinally 
survey the occurrence of amputation and its causes. Nev-

ertheless, this study is expected to be helpful not only for 
statistical research on amputees but also for establishing 
health and medical policies for the disabled.
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