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Abstract

Introduction: Not much is known regarding the disparities in cancer care between women with and without disabilities.

Objectives: The aim of this study was to investigate the potential disparities in the diagnosis, treatment, and survival of women
with cervical cancer with and without disabilities.

Methods: We performed a retrospective cohort study and linked the National Disability Database, Korean Central Cancer
Registry, and Korean National Health Insurance claims database. Charlson comorbidity index was used for adjusting the
comorbidity. The study population comprised 3 185 women with disabilities (physical/brain, communication, mental, car-
diopulmonary, and other impairment) who were diagnosed with cervical cancer and 13 582 age- and sex-matched women
without disability who were diagnosed with cervical cancer for comparison.

Results: Distant metastatic stage (7.7% vs 3.7%) and unknown stage (16.1% vs 7.0%) were more common in cervical cancer
women with grade 1 disabilities, compared with women without disabilities. Women with cervical cancer with disabilities were
less likely to undergo surgery (adjusted odds ratio (aOR) 0.81, 95% confidence interval (CI) 0.73–0.90) or chemotherapy (aOR
0.86, 95% CI 0.77–0.97). Lower rate of surgery was more evident in patients with physical/brain impairment (aOR 0.46, 95% CI
0.37–0.58) and severe mental impairment (aOR 0.57, 95% CI 0.41–0.81). The overall mortality risk was also higher in patients
with disabilities (adjusted hazard ratio (aHR) 1.36, 95% CI 1.25–1.48).

Conclusion: Women with cervical cancer with disabilities, especially with severe disabilities, were diagnosed at later stages,
received less treatment, and had higher mortality rates, compared with patients who lacked disabilities. Social support and
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policies, along with education for women with disabilities, their families, and healthcare professionals, are needed to improve
these disparities.
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Introduction

Cervical cancer was the fourthmost common cancer inwomen in
2020, with 604 127 new cases occurring worldwide.1 Cervical
cancer incidence and mortality were 2 to 4 times higher in low
resource countries than in high resource countries.2 In Korea,
cervical cancer was the eighth most common cancer in women in
2018, with 3 500 new cases.3 It is well established that cervical
cancer is almost completely preventable with the detection and
treatment of precancerous lesions (via Pap smear).4Mortality can
be significantly reduced by early detection through cervical
cancer screening. Surgery is typically reserved for early-stage,
smaller lesions. Chemo-radiotherapy is the primary treatment for
larger, localized, or advanced cervical cancers, with no significant
differences in survival.5 Surgery and concurrent chemo-
radiotherapy for early-stage cervical cancers (stages I–II) have
5-year survival rates of 80–90%.6,7 The 5-year survival rate is
10–40% for stages III–IV.8 In Korea, cervical cancer screening
began in 1999 for low-income Medicaid recipients under the
Korea National Cancer Screening Program. Since then, the target
population has expanded to include all Korean women ≥20 years
of age.9 Because of these screening programs, cervical cancer
incidence (per 100 000 individuals) decreased from 16.4 in 1999
to 8.8 in 2018, and the mortality rate (per 1 000 000 individuals)
decreased from 2.6 in 1999 to 1.7 in 2018.3

Generally, persons with disabilities are more likely to
experience barriers in accessing medical services.10-13 People
with disabilities experience greater socioeconomic problems
than do people without disabilities.14 Transportation barriers
make timely visits to a clinic or physician’s office difficult.15

Healthcare institutions often lack equipment that enables
access for people with disabilities.16 Many healthcare pro-
viders feel uncomfortable while treating people with intel-
lectual disabilities.17 A neglectful attitude toward health
among disabled people has also been reported as a barrier.18

Various studies have explored disparities in cancer screening
between people with and without disabilities. One study found
that deaf women had reduced rates of cervical cancer screen-
ing.19 Shin et al.12 reported that the cervical cancer screening
rate of Korean women was reported to be 54.1% in women
without disabilities and only 29.8% in women with severe
disabilities as of 2015. Significant disparities were also found in
breast cancer screening, especially in women with severe and
mental disabilities.20 Significant disparities were reported in
gastric cancer screening in Korea, especially among people

with severe disabilities, renal failure, or mental disabilities.21

Fujiwara et al.22 reported low rates of cancer screening in
schizophrenic patients.

Few studies have reported disparities in cancer diagnosis
and treatment between people with and without disabilities.
According to one report, people with disabilities were more
likely to have advanced cancer at the time of diagnosis.23

Another study demonstrated that gastric cancer patients with
disabilities were diagnosed at later stages, received fewer
staging evaluations and treatments, and had worse overall
survival rates.24 Shin et al.25 reported that disabled lung cancer
patients underwent fewer staging work-ups and treatments;
they also had lower survival rates. People with disabilities had
lower rates of multiple myeloma diagnosis, received less
treatment, exhibited lower survival rates, and compared with
people who lacked disabilities.26 However, there is no study
on disparities with respect to the presence or absence of
disabilities in patients with cervical cancer.

It is important to investigate these disparities to improve
cancer care for people with disabilities. In Korea, the National
Disability Registration System collects and manages the data
of almost persons with disabilities along with their medical
records, according to the disability type and severity. The
nationwide cancer registry system also collects medical in-
formation for use by the Korean National Health Insurance
Service (KNHIS).

In this study, our research question was “Do potential
disparities exist in the diagnosis, treatment, and survival of
cervical cancer patients according to disability status?” We
examined this issue by using linked administrative databases.

Materials and Methods

Study Setting and Data Source

Korean National Health Insurance Service. The Korean National
Health Insurance Service (KNHIS) provides universal health
insurance for virtually all Koreans except for Medicaid
beneficiaries in the lowest income bracket (representing 3% of
the population).27 The KNHIS collects all data necessary for
reimbursement to medical service providers, including disease
codes, medical costs for inpatients and outpatients, and de-
mographic data. The KNHIS also provides a free biennial
cervical cancer screening program with the Papanicolaou test
to all Korean women aged ≥20 years.12
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Disability Registration System in the Republic of Korea. The Korea
National Disability Registration Systemwas established in 1988 for
the provision of welfare benefits based on the type and severity of
disability.25,28 National disability registration involves 15 disability
types and 6 levels of severity that are diagnosed by a specialist
physician according to predefined government guidelines.28 The 15
legally defined types of disability are limb, brain, visual, auditory,
linguistic, facial, kidney, heart, liver, respiratory system, ostomy,
epilepsy, intellectual, autistic, and mental disabilities. In our study,
we reclassified the disability types as follows: (1) physical/brain
impairment (limb and brain disability), (2) communication im-
pairment (visual, auditory, or linguistic disability), (3) mental im-
pairment (intellectual, autistic, or mental disability), (4)
cardiopulmonary impairment (heart or lung disability), and (5) other
impairment. The disability severitywas graded from1 (most severe)
to 6 (least severe). This database is assumed to have covered 93.8%
of the total population with disabilities in 2011.29

Cancer Registration System in the Republic of Korea. The Korean
Central Cancer Registry (KCCR), a government-sponsored, na-
tionwide cancer registry, began in 1980. The KCCR collects data
such as patients’ sex, age at diagnosis, date of diagnosis, cancer
site, surveillance, epidemiology, and summary stage (in situ and
local, regional, distant, and unknown). The completeness of cancer
incidence data was estimated to be 98.2% as of 2015.30

Study Patients

We selected 3 age- and sex-matched controls from the KNHIS,
using frequency-matched random sampling, for each disabled
patient registered in the national disability registry from 2009 to
2013 (2 776 450 people with disabilities; 8 329 350 people
without disabilities; total of 11 105 800 individuals). Patients

with newly diagnosed cervical cancer with International
Classification of Diseases code D06, C53 were identified using
KCCR data from January 1, 2005 to December 31, 2013 (n =
23 044). We excluded patients who (1) were diagnosed with
cervical cancer before 2005 (n = 5 551), (2) were younger than
19 years at the time of diagnosis or index date (n = 1), (3) had a
history of other cancers (except for thyroid cancer) before the
cervical cancer diagnosis (n = 485), or (4) had missing data (n =
230). Among the eligible patients, we identified 1 038 patients
who developed disabilities after the cervical cancer diagnosis
and merged them with patients without disabilities. Thus, the
study sample included 3 185 patients with disabilities and
13 582 patients without disabilities at the cervical cancer di-
agnosis. Further adjustments for smoking and body mass index
were performed for patients who participated in a screening
program within 2 years of cancer diagnosis. This screening
subset comprised 1 104 people with disabilities and 5 078
people without disabilities (Figure 1). A subset of individuals
who had localized disease treated with surgery was constructed
to investigate the survival of cervical cancer patients who
underwent surgery with curative intent. Of the 16 767 initially
eligible individuals, the final subset had 11 687 patients (9 577
with disabilities and 2 110 without disabilities). Patients with
heart and lung disabilities were also excluded because surgery
may be contraindicated in these patients. Institutional review
board approval was obtained from Chungbuk National Uni-
versity (no. CBNU-201708-ETC-504-01).

Statistical Analyses

Descriptive statistics were used to summarize the data based
on the presence or absence of disabilities, as well as disability
types and severities. The disease stage and treatment were

Figure 1. Consort Diagram.
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Table 1. Characteristics of Cervical Cancer Patients with and without Disabilities.

Characteristics People without disabilities People with disabilities P value

By disability grade

P valueGrade 1-3 Grade 4-6

All subject, N 13 582 3 185 0.0011 1 105 2 080 <.0001
Age, years

Mean ± SD 60.30 ± 14.12 60.68 ± 13.84 0.0011 58.13 ± 14.17 62.04 ± 13.47 <.0001
19–40 1 353 (10.0) 263 (8.3) 123 (11.1) 140 (6.7)
41–65 6 525 (48.0) 1 620 (50.9) 628 (56.8) 992 (47.7)
66–75 3 812 (28.1) 836 (26.2) 224 (20.3) 612 (29.4)
>75 1892 (13.9) 466 (14.6) 130 (11.8) 336 (16.2)

Charlson comorbidity score
Mean ± SD 1.00 ± 1.24 1.55 ± 1.45 <.0001 1.66 ± 1.54 1.48 ± 1.40 <.0001
0 6 512 (47.9) 1 057 (33.2) 372 (33.7) 685 (32.9)
1 3 387 (24.9) 715 (22.4) 213 (19.3) 502 (24.1)
2 1 767 (13.0) 547 (17.2) 166 (15.0) 381 (18.3)
3 915 (6.7) 331 (10.4) 116 (10.5) 215 (10.3)
≥4 1 001 (7.4) 535 (16.8) 238 (21.5) 297 (14.3)

Comorbidity
Hypertension 4 584 (33.8) 1 451 (45.6) <.0001 498 (45.1) 953 (45.8) 0.68
Diabetes mellitus 2 207 (16.2) 736 (23.1) <.0001 261 (23.6) 475 (22.8) 0.61
Coronary heart disease 901 (6.6) 335 (10.5) <.0001 137 (12.4) 198 (9.5) 0.01
Stroke 431 (3.2) 226 (7.1) <.0001 112 (10.1) 114 (5.5) <.0001
COPD 2 875 (21.2) 800 (25.1) <.0001 256 (23.2) 544 (26.2) 0.06

Income
Medical aid 833 (6.1) 692 (21.7) <.0001 384 (34.8) 308 (14.8) <.0001
1st quartile (lowest) 2 841 (20.9) 620 (19.5) 187 (16.9) 433 (20.8)
2nd quartile 2 618 (19.3) 541 (17.0) 157 (14.2) 384 (18.5)
3rd quartile 3 211 (23.6) 561 (17.6) 161 (14.6) 400 (19.2)
4th quartile (highest) 4 079 (30.0) 771 (24.2) 216 (19.5) 555 (26.7)
Surgery 10 127 (74.6) 2 223 (69.8) <.0001 707 (64.0) 1 516 (72.9) <.0001
Conization 6 721 (49.5) 1 487 (46.7) 0.0045 492 (44.5) 995 (47.8) 0.07
Hysterectomy 6 295 (46.3) 1 319 (41.4) <.0001 386 (34.9) 933 (44.9) <.0001
Pelvic exenteration 20 (.1) 2 (.1) 0.23 0 2 (.1) 0.30
Pelvic lymph node dissection 79 (.6) 13 (.4) 0.23 2 (.2) 11 (.5) 0.14
Chemotherapy 3 001 (22.1) 645 (20.3) 0.02 215 (19.5) 430 (20.7) 0.41
Radiotherapy 4 084 (30.1) 939 (29.5) 0.51 354 (32.0) 585 (28.1) 0.02

Treatment combination
Surgery only 8 107 (59.7) 1 817 (57.0) <.0001 576 (52.1) 1 241 (59.7) <.0001
Surgery + CT 233 (1.7) 51 (1.6) 20 (1.8) 31 (1.5)
Surgery + RT 673 (5.0) 149 (4.7) 59 (5.3) 90 (4.3)
Surgery + CT + RT 1 114 (8.2) 206 (6.5) 52 (4.7) 154 (7.4)
CT 76 (.6) 21 (.7) 5 (.5) 16 (.8)
RT 719 (5.3) 217 (6.8) 105 (9.5) 112 (5.4)
CT + RT 1 578 (11.6) 367 (11.5) 138 (12.5) 229 (11.0)
No treatment 1 082 (8.0) 357 (11.2) 150 (13.6) 207 (10.0)
Subgroup 5 078 1104 243 861

Smoking
Current 173 (3.4) 54 (4.9) 0.04 17 (7.0) 37 (4.3) 0.14
Past 78 (1.5) 20 (1.8) 6 (2.5) 14 (1.6)
None 4 827 (95.1) 1 030 (93.3) 220 (90.5) 810 (94.1)

BMI, kg/m2

(continued)
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Table 1. (continued)

Characteristics People without disabilities People with disabilities P value

By disability grade

P valueGrade 1-3 Grade 4-6

<18.5 172 (3.4) 30 (2.7) <.0001 6 (2.5) 24 (2.8) 0.05
18.5–23 1 963 (38.7) 360 (32.6) 98 (40.3) 262 (30.4)
23–25 1 253 (24.7) 247 (22.4) 53 (21.8) 194 (22.5)
2530 1 525 (30.0) 406 (36.8) 75 (30.9) 331 (38.4)
>30 165 (3.2) 61 (5.5) 11 (4.5) 50 (5.8)

Characteristics

By disability type

Physical/brain Communication Mental Cardiopulmonary Others P value

All subject, n 1 985 726 214 33 227 <.0001
Age, years
Mean (SD) 62.11 ± 13.07 62.78 ± 14.48 50.33 ± 10.50 58.96 ± 13.95 51.48 ± 13.20 <.0001
19–40 130 (6.5) 42 (5.8) 37 (17.3) 2 (6.1) 52 (22.9)
41–65 948 (47.8) 352 (48.5) 159 (74.3) 19 (57.6) 142 (62.6)
66–75 607 (30.6) 181 (24.9) 17 (7.9) 9 (27.3) 22 (9.7)
>75 300 (15.1) 151 (20.8) 1 (.5) 3 (9.1) 11 (4.8)

Charlson comorbidity score
Mean (SD) 1.59 ± 1.44 1.24 ± 1.40 0.91 ± 1.19 1.60 ± 1.43 2.74 ± 1.26 <.0001
0 608 (30.6) 314 (43.3) 107 (50.0) 8 (24.2) 20 (8.8)
1 472 (23.8) 161 (22.2) 58 (27.1) 12 (36.4) 12 (5.3)
2 356 (17.9) 101 (13.9) 25 (11.7) 4 (12.1) 61 (26.9)
3 213 (10.7) 60 (8.3) 8 (3.7) 3 (9.1) 47 (20.7)
≥4 336 (16.9) 90 (12.4) 16 (7.5) 6 (18.2) 87 (38.3)

Comorbidity
Hypertension 974 (49.1) 280 (38.6) 33 (15.4) 19 (57.6) 145 (63.9) <.0001
Diabetes mellitus 476 (24.0) 153 (21.1) 31 (14.5) 7 (21.2) 69 (30.4) 0.0011
Coronary heart disease 210 (10.6) 59 (8.1) 15 (7.0) 10 (30.3) 41 (18.1) <.0001
Stroke 187 (9.4) 25 (3.4) 5 (2.3) 2 (6.1) 7 (3.1) <.0001
COPD 520 (26.2) 170 (23.4) 43 (20.1) 15 (45.5) 52 (22.9) 0.0110

Income
Medical aid 319 (16.1) 162 (22.3) 137 (64.0) 6 (18.2) 68 (30.0) <.0001
1st quartile (lowest) 394 (19.8) 145 (20.0) 34 (15.9) 5 (15.2) 42 (18.5)
2nd quartile 351 (17.7) 141 (19.4) 13 (6.1) 7 (21.2) 29 (12.8)
3rd quartile 379 (19.1) 118 (16.3) 13 (6.1) 5 (15.2) 46 (20.3)
4th quartile (highest) 542 (27.3) 160 (22.0) 17 (7.9) 10 (30.3) 42 (18.5)
Surgery 1403 (70.7) 476 (65.6) 142 (66.4) 24 (72.7) 178 (78.4) 0.0027
Conization 926 (46.6) 315 (43.4) 82 (38.3) 20 (60.6) 144 (63.4) <.0001
Hysterectomy 872 (43.9) 289 (39.8) 93 (43.5) 9 (27.3) 56 (24.7) <.0001
Pelvic exenteration 2 (.1) 0 (.0) 0 (.0) 0 (.0) 0 (.0) 0.87
Pelvic lymph node dissection 6 (.3) 5 (.7) 0 (.0) 0 (.0) 2 (.9) 0.37
Chemotherapy 417 (21.0) 151 (20.8) 57 (26.6) 4 (12.1) 16 (7.0) <.0001
Radiotherapy 588 (29.6) 225 (31.0) 68 (31.8) 6 (18.2) 52 (22.9) 0.08

Treatment combination

(continued)
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Table 1. (continued)

Characteristics

By disability type

Physical/brain Communication Mental Cardiopulmonary Others P value

Surgery only 1 149 (57.9) 385 (53.0) 108 (50.5) 21 (63.6) 154 (67.8) 0.0003
Surgery + CT 28 (1.4) 13 (1.8) 8 (3.7) 1 (3.0) 1 (.4)
Surgery + RT 85 (4.3) 35 (4.8) 12 (5.6) 1 (3.0) 16 (7.0)
Surgery + CT + RT 141 (7.1) 43 (5.9) 14 (6.5) 1 (3.0) 7 (3.1)
Chemotherapy 14 (.7) 6 (.8) 1 (.5) 0 (.0) 0 (.0)
Radiotherapy 128 (6.4) 58 (8.0) 8 (3.7) 2 (6.1) 21 (9.3)
CT + RT 234 (11.8) 89 (12.3) 34 (15.9) 2 (6.1) 8 (3.5)
No treatment 206 (10.4) 97 (13.4) 29 (13.6) 5 (15.2) 20 (8.8)
Subgroup 782 244 24 12 42

Smoking
Current 33 (4.2) 18 (7.4) 0 (0.0) 0 (0.0) 3 (7.1) 0.0013
Past 7 (0.9) 12 (4.9) 1 (4.2) 0 (0.0) 0 (0.0)
None 742 (94.9) 214 (87.7) 23 (95.8) 12 (100.0) 39 (92.9)

BMI, kg/m2

<18.5 15 (1.9) 11 (4.5) 0 (0.0) 2 (16.7) 2 (4.8) <.0001
18.5–23 236 (30.2) 88 (36.1) 8 (33.3) 2 (16.7) 26 (61.9)
23–25 170 (21.7) 57 (23.4) 6 (25.0) 4 (33.3) 10 (23.8)
25–30 310 (39.6) 83 (34.0) 7 (29.2) 3 (25.0) 3 (7.1)
>30 51 (6.5) 5 (2.0) 3 (12.5) 1 (8.3) 1 (2.4)

Abbreviation: BMI, body mass index; COPD, Chronic obstructive pulmonary disease; CT, chemotherapy; RT, radiotherapy; SD, standard deviation.

Table 2. Distribution of Cervical Cancer Stage by Disability Grade and Type.

Characteristics All Localized Locoregional Distant Unknown P value

All subject, n 16 767 12 479 (74.4) 2 475 (14.8) 615 (3.7) 1 198 (7.1) 0.34
People without disabilities 13 582 10 127 (74.6) 1 995 (14.7) 508 (3.7) 952 (7.0)
People with disability 3 185 2 352 (73.8) 480 (15.1) 107 (3.4) 246 (7.7)
By disability grades

Severe (Grade 1–3) 1 105 796 (72.0) 172 (15.6) 46 (4.2) 91 (8.2) 0.24
Mild (Grade 4–6) 2 080 1 556 (74.8) 308 (14.8) 61 (2.9) 155 (7.5)
Grade 1 143 88 (61.5) 21 (14.7) 11 (7.7) 23 (16.1) <.0001
Grade 2 498 367 (73.7) 75 (15.1) 17 (3.4) 39 (7.8)
Grade 3 464 341 (73.5) 76 (16.4) 18 (3.9) 29 (6.3)
Grade 4 537 390 (72.6) 87 (16.2) 13 (2.4) 47 (8.8)
Grade 5 812 596 (73.4) 112 (13.8) 36 (4.4) 68 (8.4)
Grade 6 731 570 (78.0) 109 (14.9) 12 (1.6) 40 (5.5)

By disability types
Physical/brain

Grade 1–3 475 330 (69.5) 82 (17.3) 17 (3.6) 46 (9.7) 0.0017
Grade 4–6 1 510 1 136 (75.2) 220 (14.6) 49 (3.2) 105 (7.0)

Communication
Grade 1–3 238 165 (69.3) 31 (13.0) 16 (6.7) 26 (10.9)
Grade 4–6 488 353 (72.3) 81 (16.6) 10 (2.0) 44 (9.0)

Mental
Grade 1–3 211 147 (69.7) 41 (19.4) 8 (3.8) 15 (7.1)
Grade 4–6 3 1 (33.3) 2 (66.7) 0 (0.0) 0 (0.0)

Heart/Lung
Grade 1–3 31 26 (83.9) 4 (12.9) 0 (0.0) 1 (3.2)
Grade 4–6 2 2 (100.0) 0 (0.0) 0 (0.0) 0 (0.0)

Others
Grade 1–3 150 128 (85.3) 14 (9.3) 5 (3.3) 3 (2.0)
Grade 4–6 77 64 (83.1) 5 (6.5) 2 (2.6) 6 (7.8)
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analyzed using the chi-square test. Surgical procedures were
categorized according to the extent of surgery (cone biopsy,
hysterectomy, pelvic exenteration, and pelvic lymph node
dissection). Owing to the complexity of the regimens, che-
motherapy and radiotherapy were not further categorized. We
assessed the relative probabilities of receiving a specific
treatment (i.e., surgery, radiotherapy, and chemotherapy)
through logistic regression analyses, adjusting for age, Charlson
comorbidity index, income, place of residence, and cancer
stage. The Charlson comorbidity index is a widely used
measure of comorbidity, particularly among investigators
conducting epidemiologic and outcomes research studies for
administrative purposes.31,32 This measure comprises 19 co-
morbid conditions, each assigned a score based on its potential
for causing mortality within 1 year. The index is the sum of the
weighted comorbidities and assesses the risk of mortality.33

Hazard ratios (HRs) for the overall mortality (not cancer
specific mortality) of patients with disabilities (by grade, se-
verity, and type), compared with patients who lacked disabil-
ities, were calculated using Cox proportional hazard regression.
We confined the survival time from diagnosis date of cervical
cancer to the date of death or December 31, 2017 (date of
censoring if still alive), whichever came first. We also per-
formed separate Cox proportional hazard regression analyses
for the surgery subgroups. All analyses were performed using
the SAS statistical software (version 9.4; SAS Institute Inc.,
Cary, NC). P < .05 was considered statistically significant.

Results

Characteristics of the Study Patients

Cervical cancer patients with disabilities had more co-
morbidities and a higher Charlson comorbidity index score
(1.55), compared with patients who lacked disabilities (1.00).
In addition, patients with disabilities had lower income levels,
higher body mass index, and were more likely to be smokers.
According to the disability grade, patients with severe dis-
abilities had a higher Charlson comorbidity index score (1.66),
compared with patients who lacked disabilities (1.48). Se-
verely disabled patients also had a greater proportion of in-
dividuals with a score of ≥4 (21.5%), compared with patients
who had mild disabilities (14.3%) (Table 1).

Stage at Diagnosis According to Disability

Overall, women with and without disabilities were diagnosed
with similar distribution of stages of cervical cancer. However,
the distribution of distant metastatic stage (7.7% vs 3.7%) and
unknown stage (16.1% vs 7.0%) was more common in women
with grade 1 disability. Among the various disability types,
women with severe communication disabilities had a higher
percentage of distant metastatic stage (6.7%) and unknown
stage (10.9%) (Table 2). The unknown stage included cases
for which sufficient evidence was not available to adequately

assign a stage. Examples included patient death before workup
could be completed, patient refusal for a diagnostic or
treatment procedure, limited workup because of the patient’s
age or condition, and lack of sufficient patient information
(https://seer.cancer.gov/tools/ssm/ssm2000/).

Treatment Received According to Disability

Cervical cancer patients with disabilities were less likely to
undergo surgery (adjusted odds ratio (aOR) 0.81, 95% con-
fidence interval (CI) 0.73–0.90) and chemotherapy (aOR 0.86,
95% CI 0.77–0.97), especially those with severe disabilities
(for surgery: aOR 0.56, 95% CI 0.48–0.66; for chemotherapy:
aOR 0.74, 95% CI 0.62–0.90) (Table 3). Radiation therapy
was not associated with the presence or absence of disabilities.
Among women with severe disabilities, those with severe
physical/brain impairment (aOR 0.46, 95% CI 0.37–0.58) and
severe mental impairment (aOR 0.57, 95% CI 0.41–0.81)
were less likely to undergo surgery. Severe communication
disability was significantly associated with less surgery based
on crude OR (0.57, 95% CI 0.43–0.74), whereas the aOR was
0.76 (95% CI 0.41–1.06). The proportion of patients with “no
treatment” was higher in women with disabilities (11.2% vs
8.0%), especially severe disabilities (13.6%) (Table 1).

Survival According to Disability

Cervical cancer patients with disabilities, especially patients
with severe disabilities, had a higher overall mortality risk,
compared with the control group (with disabilities: adjusted
hazard ratio (aHR): 1.36; 95% CI 1.25–1.48 and with severe
disabilities: aHR: 1.72; 95% CI: 1.52–1.95). The median
survival time was shorter in cervical cancer patients with
disabilities (73.9 months) than in patients without disabilities
(85.2 months). Patients with grade 1 (aHR: 1.91; 95% CI:
1.43–2.55) and grade 2 disabilities (aHR: 2.09; 95% CI: 1.75–
2.48) had a particularly high risk of overall mortality. By
disability type, the aHR for the overall mortality risk was 1.44
(95% CI 1.20–1.73) for women with severe physical/brain
impairment, 1.41 (95% CI 1.10–1.80) for those with severe
communication impairment, and 2.46 (95% CI 1.83–3.31) for
those with severe mental impairment (Table 4).

Survival According to Disability in Patients with
Localized Stage Treated with Surgery

Cervical cancer patients with severe disabilities had higher
overall mortality risk than those without disabilities (aHR
1.55, 95% CI 1.20–2.00) (Table 5). The difference was not
statistically significant between patients with mild disabilities
and without disabilities (aHR: 0.97; 95% CI 0.80–1.18).
Patients with grade 1 (aHR: 1.97; 95% CI: 1.08–3.61) and
grade 2 disabilities (aHR: 2.05; 95% CI: 1.45–2.89) had a
significantly higher risk of overall mortality. By disability type,
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survival was significantly lower in women with mental im-
pairment (aHR 1.82, 95% CI 1.01–3.29). In addition, patients
with mild communication impairment or other severe impair-
ments had a significantly higher overall mortality risk. Overall,
patients with disabilities had significantly higher overall mor-
tality than those without disabilities, based on crude HR (1.26,
95% CI 1.08–1.48); however, the difference was not significant
after adjusting for covariates (1.12, 95% CI 0.95–1.32).

Discussion

To our knowledge, this was the first study to analyze the
disparities in diagnosis and mortality risks between cervical
cancer patients with and without disabilities, considering
individual characteristics. Our study showed that women with
cervical cancer with disabilities, especially with severe dis-
abilities, were diagnosed at later stages, received less treat-
ment, and had higher overall mortality rates, compared with
women who lacked disabilities. The strength of our study was
that we used national disability registration, national cancer
registration, and national health insurance corporation data,
which are reliable data from large nationwide samples.

In this study, we found that cervical cancer was diagnosed at
more advanced stages in patients with severe disability. This
finding is consistent with the results of previous studies.23,24

People with disabilities have several barriers to medical care
including inaccessibility of some facilities, lack of availability of
transportation, poor knowledge and negative attitude of
healthcare providers, and lack of knowledge of the patient or
caregiver.13,34-36 In this study, severe communication and
physical/brain disabilities were strongly associated with the stage
at diagnosis. A recent study reported that the cervical cancer
screening rate was markedly lower in women with severe dis-
abilities in Korea (aOR 0.42, 95% CI 0.42–0.42).12 Other studies
have also reported similar findings regarding low rates of cancer
screenings.15,19,22,37 We suspected that the low screening rates in
disabledwomenmay significantly contribute to the late diagnosis
of cervical cancer in patients with severe disabilities. To over-
come these barriers in medical care and cancer screening, there is
a need to develop policy actions such as increasing the number of
public screening facilities with accessible medical equipment,
providing transportation support, addressing stereotyping by
healthcare providers, and educating patients and caregivers about
the importance of screening.34,35,38,39

Table 4. Mortality according to Disability in Patients with Cervical Cancer.

All No. of Death Rate per 1000 Crude HR (95% CI) Adjusted HR (95% CI)*

People without disabilities 13 582 2 341 22.02 Ref Ref
People with disability 3 185 691 31.06 1.37 (1.26–1.49) 1.36 (1.25–1.48)
By disability grades
Severe (Grade 1–3) 1 105 296 39.68 1.75 (1.55–1.97) 1.72 (1.52–1.95)
Mild (Grade 4–6) 2 080 395 26.72 1.18 (1.06–1.31) 1.19 (1.06–1.32)
Grade 1 143 48 52.68 2.30 (1.73–3.06) 1.91 (1.43–2.55)
Grade 2 498 145 44.91 1.96 (1.66–2.32) 2.09 (1.75–2.48)
Grade 3 464 103 31.03 1.38 (1.13–1.68) 1.35 (1.10–1.65)
Grade 4 537 118 31.15 1.38 (1.15–1.66) 1.18 (0.98–1.42)
Grade 5 812 164 29.21 1.28 (1.10–1.51) 1.18 (1.00–1.38)
Grade 6 731 113 20.99 0.93 (0.77–1.12) 1.21 (1.00–1.47)

By disability types
Physical/brain
Grade 1–3 475 126 38.65 1.710 (1.42–2.04) 1.449 (1.20–1.73)
Grade 4–6 1 510 263 24.41 1.081 (0.95–1.22) 1.113 (0.97–1.26)

Communication
Grade 1–3 238 65 39.93 1.770 (1.38–2.26) 1.411 (1.10–1.80)
Grade 4–6 488 117 34.54 1.530 (1.27–1.84) 1.321 (1.09–1.59)

Mental
Grade 1–3 211 48 34.49 1.516 (1.13–2.01) 2.462 (1.83–3.31)
Grade 4–6 3 0 - - -

Heart/lung
Grade 1–3 31 12 53.14 2.372 (1.34–4.18) 3.303 (1.86–5.83)
Grade 4–6 2 0 - - -

Others
Grade 1–3 150 45 47.20 2.049 (1.52–2.75) 3.466 (2.55–4.70)
Grade 4–6 77 15 25.70 1.163 (0.70–1.93) 2.829 (1.69–4.72)

Abbreviation: CI, confidence interval; HR, hazard ratio; Ref, reference.
*Adjusted for age, Charlson comorbidity index, income, place of residence, cancer stage, surgery, chemotherapy, and radiotherapy.
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In our study, women with disability were more likely to be
diagnosed with an unknown stage of cervical cancer. “Un-
known stage” means that there is insufficient information to
determine the stage because of a lack of proper staging
evaluation. This situation leads to patients with unknown-
stage cancer to not receive proper treatment. A previous study
showed that patients with older age, lower socioeconomic
status, or residence in vulnerable areas were more likely to be
diagnosed with unknown-stage cancer.40 Disabilities should
not lead to passivity in cancer diagnostic work up. Education
on how to support patients with disabilities should be provided
to healthcare professionals and families, to improve the ob-
served disparities in cervical cancer diagnosis. In the United
States, The Americans with Disabilities Act (ADA) mandates
that healthcare providers offer reasonable accommodations to
ensure that persons with disabilities have the same access to
services as those without disabilities.41 For example, “A guide
to caring for people with disabilities” by center for disabilities
studies, university of Delaware, provide various guidance
such as “understanding medical information,” “positioning
during a procedure,” and “A sign language interpreter.”42

Women with disabilities were less likely to undergo surgery
and chemotherapy and more likely to remain without treat-
ment. This implies that disability seriously affects treatment
decisions. Communication impairment can limit access to

information about treatment or can limit conversations with
healthcare professionals.41 Patients with mental disability
might have limitations in their understanding of the disease.43

Therefore, healthcare professionals must maintain an en-
couraging attitude toward these patients by allowing adequate
time for each patient and using repetition, precise explana-
tions, and simple language.42 It may be helpful to adjust the
communication and decision-making process to fit the needs
of cancer patients with disabilities.43 In our analysis, there
were no significant differences in radiation treatment (aOR
0.95, 95% CI 0.85–1.05) (Table 3) between patients with and
without disabilities, even in those with localized disease.
Radiation therapy might be more often selected for patients
with disabilities with early-stage cancer because it is con-
sidered more tolerable.

Even after adjustment for factors (age, comorbidity, in-
come, residence, stage, and treatment), the overall mortality
risk from cervical cancer was higher in patients with dis-
abilities (aHR 1.36). Specifically, among those with severe
disabilities (aHR 1.72), the overall mortality risk was mark-
edly higher in patients with severe mental disabilities (aHR
2.46) and severe cardiopulmonary disabilities (aHR 3.30). We
suggest several reasons for these disparities, including less
extensive surgery or lower dose of chemoradiation treatment,
insufficient adjustment of comorbidity or poor health behavior

Table 5. Mortality according to Disability in Cervical Cancer Patients with Localized Stage Treated with Surgery.

All No. of death Rate per 1000 Crude HR (95% CI) Adjusted HR* (95% CI)

People without disabilities 9 577 742 9.33 Ref Ref
People with disability 2 110 190 11.79 1.26 (1.08–1.48) 1.12 (0.95–1.32)
By disability grades

Severe (Grade 1–3) 659 70 13.98 1.50 (1.17–1.92) 1.55 (1.20–2.00)
Mild (Grade 4–6) 1 451 120 10.81 1.16 (0.95–1.40) 0.97 (0.80–1.18)
Grade 1 74 11 20.38 2.18 (1.20–3.96) 1.97 (1.08–3.61)
Grade 2 302 37 16.42 1.76 (1.27–2.45) 2.05 (1.45–2.89)
Grade 3 283 22 9.94 1.06 (0.69–1.63) 1.04 (0.68–1.60)
Grade 4 353 41 15.27 1.64 (1.19–2.24) 1.09 (0.79–1.50)
Grade 5 558 43 10.22 1.10 (0.81–1.49) 0.88 (0.64–1.20)
Grade 6 540 36 8.55 0.91 (0.65–1.28) 0.98 (0.70–1.37)

By disability types
Physical/brain
Grade 1–3 273 25 11.70 1.25 (0.84–1.86) 1.20 (0.80–1.79)
Grade 4–6 1 075 80 9.76 1.05 (0.83–1.32) 0.82 (0.65–1.04)

Communication
Grade 1–3 140 14 12.62 1.35 (0.79–2.30) 1.41 (0.83–2.40)
Grade 4–6 312 34 14.29 1.53 (1.08–2.16) 1.48 (1.04–2.09)

Mental
Grade 1–3 132 12 12.56 1.35 (0.76–2.39) 1.82 (1.01–3.29)

Grade 4–6 2 0 - - -
Others
Grade 1–3 114 19 23.61 2.54 (1.61–4.01) 2.70 (1.68–4.34)
Grade 4–6 62 6 11.54 1.23 (0.55–2.75) 2.08 (0.92–4.69)

Abbreviation: CI, confidence interval; HR, hazard ratio; Ref, reference.
*Adjusted for age, Charlson comorbidity index, income, place of residence, cancer stage, chemotherapy, and radiotherapy.
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in the current study, lack of self-care or low treatment com-
pliance among patients, and lack of supportive care.44-46

Furthermore, previous data indicated that higher cervical
cancer incidence and mortality rates are associated with lower
socioeconomic status.47 Women with disabilities are likely to
have lower socioeconomic status, lower education level, and
less medical use. Although the Medical-Aid program targets
individuals with the lowest income levels in Korea, there
remain low-income people who do not receive necessary
medical services.48 Therefore, economic support and social
support for proper healthcare usage in women with disabilities
are needed to improve the disparities.

According to the Surveillance, Epidemiology, and End
Results (SEER),49 localized stage means that the tumor is
confined to the cervix uteri (stage 1A and 1B in the Inter-
national Federation of Gynecology and Obstetrics (FIGO]
classification).50 Surgery for localized-stage cervical cancer is
performed with a curative intent. In our study, the overall
mortality risk of localized disease treated with surgery was
significantly higher in patients with severe disabilities (aHR
1.55). We suggest several possible reasons for this result. It is
possible that patients with severe disabilities underwent less
extensive surgery or failed to undergo the proper routine
follow-up schedule for determining recurrence. Further, ad-
juvant treatment may be necessary depending on the result of
postoperative biopsy in early-stage cervical cancer; however,
this may not have been done properly. Therefore, the im-
portance of posttreatment care and follow-up, as well as di-
agnosis and treatment, should not be overlooked in patients
with disabilities, especially those with severe disabilities.

Recent studies of disparities in lung and prostate cancer did
not reveal any differences in cancer stages between patients with
and without disabilities.25,51 On the other hand, in our study, the
distant metastatic stage was more common in patients with
cervical cancer with severe disabilities (grade 1). These differ-
ences reflect the importance of cervical cancer screening for early
diagnosis. Cervical cancers can be screened effectively52 and are
preventable by using the human papillomavirus vaccine.53 This
may reduce disparities between cervical cancer patients with and
without disabilities. The World Health Organization has set a
target of cervical cancer elimination for all countries, through the
scale-up of 90-70-90 targets: 90% of young women should be
vaccinated, 70% of women should be screened, and 90% of
women should receive adequate treatment, if required.54 This
could be a good strategy for reducing disparities between cervical
cancer patients with and without disabilities.

Limitations

Our study has several limitations. First, information on the
diagnosis and treatment decisions of the study patients was not
available. We could not identify the reasons why some patients
with unknown-stage cancer at diagnosis did not undergo di-
agnostic tests for staging, or why specific patients who remained
without treatment did not undergo surgery, chemotherapy, or

radiation treatment. Second, we were unable to identify the
FIGO stage because we used the SEER staging of the KCCR.
Therefore, it was unknown whether the patients were treated
based on guidelines. Third, information on preoperative health
conditions, postoperative care, and medical compliance,
which affect the treatment outcome, was not available. Fourth,
we excluded patients who became disabled after the cervical
cancer diagnosis. However, some of these patients may not
have developed disability because of cervical cancer. Fur-
thermore, the use of national health insurance data excluded
patients who paid directly for their treatment or participated in
clinical trials. Therefore, our findings are not completely
representative of the treatment approaches for patients with
cervical cancer, although this was the first study to examine
the effects of disabilities on the diagnosis and treatment of
cervical cancer. Fifth, we used overall mortality, not cancer-
specific mortality, because of limitations regarding the
available data. Using overall mortality is a limitation because
women with disabilities have a higher risk of death due to
factors other than cervical cancer, and therefore we may be
overestimating the impact in this analysis. In future studies,
cancer-specific mortality should be investigated to improve
the understanding of the effects of disabilities on the diagnosis
and treatment of cervical cancer. Finally, because of limita-
tions concerning data access, we could not obtain information
regarding the number of disabilities present in each patient;
only one major disability was analyzed for each patient. It is
possible that patients with multiple disabilities had a worse
prognosis for cervical cancer.

Conclusion

Women with cervical cancer with disabilities, especially severe
disabilities, were diagnosed with more advanced stage or un-
known stage of cervical cancer, received less treatment, and had
higher overall mortality than those without disabilities. Women
with disabilities, their families, and healthcare professionals
need to be educated to improve their awareness of the diagnosis
and treatment of diseases in this patient population. Social
support and policies related to the healthcare for women with
disabilities are also needed. Furthermore, efforts are important
for prevention and cervical cancer screening.
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