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Abstract
Background: Breast cancer is the most common malignancy in women. Along with improvements in treatment,
the number of women who survive breast cancer has increased. Rehabilitation can alleviate post-treatment side
effects and maintain quality of life. This study aimed to explore the use of rehabilitation among a cohort of patients
diagnosed with breast cancer.
Methods: A retrospective longitudinal cohort study was conducted using a National Health Insurance (NHI)
research database in Taiwan. The study cohort consisted of 632 patients with breast cancer diagnosed in 2005. Their
NHI claims over a period spanning 2005 through 2009 were analyzed.
Results: Overall, 39.6% of the cohort received rehabilitation therapy, with 9,691 rehabilitation visits claimed (an
average of 38.8 visits per user). The prevalence of rehabilitation service use among the cohort was 16.5%, 13.3%,
13.0%, 13.3%, and 12.8% in the years 2005 through 2009, respectively. The average number of visits per
rehabilitation user was 16.8, 25.0, 31.1, 24.2, and 23.8 in the years 2005 through 2009, respectively. Most
rehabilitation therapy occurred as an outpatient service (96.0%). Physical therapy was the most commonly used
form of rehabilitation (84.2%), followed by occupational therapy (15.4%). The most frequently recorded diagnoses
were malignant neoplasm of the female breast, peripheral enthesopathies and allied syndromes, and osteoarthrosis
and allied disorders.
Conclusions: Only a small proportion of patients with breast cancer received rehabilitation therapy in the first five
years after diagnosis. The average number of rehabilitation visits per user peaked in the third year after diagnosis.
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Background
Breast cancer is the most common malignancy in women,
with approximately 1.38 million new patients and 459,000
deaths per year worldwide [1]. Depending on breast cancer
stage and characteristics, treatment may include surgery,
radiotherapy, chemotherapy and/or hormonal and target
therapy [2,3]. With screening and treatment strategy advance, the 5-year survival of patients detected with early
stage breast cancer is between 80% and 90% [3,4]. Therefore, an increasing number of women survive breast
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cancer. The concept of cancer rehabilitation is not new;
however, it is gaining increasing recognition [5-7]. Survivors of breast cancer must cope with the consequences of
their medical treatment. Local problems (such as pain,
lymphedema, and shoulder dysfunction) and systemic problems (such as neuropathy, hormone disorder, and psychological problems) may occur after diagnosis and treatment,
and ongoing treatment of these conditions may be necessary [8-10]. These ongoing problems faced by the patients
increase the need for rehabilitation. Several studies have
shown that rehabilitation can alleviate post-treatment side
effects, maintain quality of life, and improve the survival
[11-15]. However, information on rehabilitation service
use among patients with breast cancer remains scarce.
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Taiwan launched a National Health Insurance (NHI) program in 1995. More than 99% of the 23 million Taiwanese
citizens and legal residents are enrolled. The range of care
covered by NHI includes inpatient and ambulatory care,
dental services, traditional Chinese medicine, child delivery
services, rehabilitation, home care, and chronic mental illness care. Rehabilitation, which is mainly used for physical
conditions, comprises physical, occupational, and speech
therapies. The nutrition and dietetic services of cancer are
neither included as rehabilitation nor covered by NHI.
There are various rehabilitation therapy categories listed by
NHI. According to treatment content and program duration, the cost of an insurance claim for these services fits
into one of several different degrees. In physical therapy,
there are five claim degrees—simple, simple-moderate,
moderate-moderate, moderate-complicated, and complicated. Occupational therapy claim degrees are similar to
those of physical therapy, but without the simple-moderate
degree. Speech therapy has only three claim degrees. Taking
duration of physical therapy as an example, moderate and
moderate-complicated degree claims correspond with physical therapy program durations of at least 30 and 50 min, respectively. More than 90% of medical providers have a
contract with the Bureau of NHI. The National Health Insurance Research Database (NHIRD) was introduced for research purposes. In this study, we use the NHIRD to
explore the prevalence, patterns, and costs of rehabilitation
for patients with breast cancer.
Using the NHIRD, we conducted a retrospective longitudinal study of rehabilitation use among a cohort of
patients with breast cancer. We examined the characteristics and trends of rehabilitation use among this group
of patients.

Methods
Data sources

This retrospective longitudinal study used the Longitudinal Health Insurance Database 2005 (LHID2005), which
was obtained from the NHIRD. LHID2005 contains all original claim data of 1 million people randomly sampled
from the 23 million beneficiaries in the NHIRD. No significant differences exist in the age, gender, and insured
amount distributions between patients in the LHID2005
and the original NHIRD. The patient identity and institution data in the NHIRD were cryptographically scrambled
by NHI before being made available to researchers. The
study was approved by The Institutional Review Board of
National Yang-Ming University Hospital.
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consisted of 632 patients who were registered with a diagnosis of breast cancer in 2005. Patients in the cohort were
divided into two subgroups; those who had used rehabilitation services and those who had not. Their rehabilitation
service visits in 2005 through 2009 listed in the inpatient
and outpatient claims file were analyzed retrospectively.
Costs

All costs were direct medical costs and are presented in
U.S. dollars (US$1 = NT$32.42 based on the average exchange rate of the 2005–2009 period). Only insurancecovered services were included. The costs in this study
included medical benefit claims and copayments. Patient
copayments excluded registration fees. In this study, rehabilitation costs included those for physical therapy,
occupational therapy, speech/swallowing therapy, evaluation, and splint fees.
Statistics

Data were processed and analyzed using SPSS for Windows Version 13.0 (SPSS Inc, Chicago, IL, USA). The
frequency distribution for each variable was examined
using chi-squared tests. A p-value < 0.05 was considered
statistically significant.

Results
In the cohort, 250 (39.6%) patients with breast cancer
used insurance-covered rehabilitation at least once in
2005 through 2009.
Patient demographics

Patient demographics are presented in Table 1. The median age was 51.5 in rehabilitation nonusers, and 52.8 in
rehabilitation users. Proportionately, there were slightly
more rehabilitation users than nonusers in their 40s or
60s. For income (insured payroll-related amounts), there
were slightly more rehabilitation users than nonusers with
low (monthly amount US$1 to US$605) or middle income
(monthly amount US$606 to US$1,210). Regarding
insured regions, there were slightly more rehabilitation
users than nonusers in southern and eastern Taiwan. For
insured unit (the occupational or identity category in
which the ensured person is enrolled), there were more rehabilitation users than nonusers who were members of occupational unions and foreign crew, farmers, fishermen,
low-income households, veterans, and other regional
populations. The overall differences in age, insured
amount, insured region, and insured unit between rehabilitation nonusers and users were not significant.

Study samples

Patients with breast cancer were identified in the registry
as patients with a catastrophic illness with International
Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) code 174.xx. The study cohort

Trends of rehabilitation use

The prevalence of rehabilitation use was 16.5%, 13.3%,
13.0%, 13.3%, and 12.8% in each cross-sectional year of
2005, 2006, 2007, 2008, and 2009, respectively (Table 2).
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Table 1 Patient demographics
Characteristics

Rehabilitation non-users
Total

No. of patients

%

Rehabilitation users
Total

p valued

%

382

250

Median (years)

51.5

52.8

< 40

39

10.2

21

8.4

40’s

118

30.9

81

32.4

Age

0.397

50’s

136

35.6

77

30.8

60’s

54

14.1

48

19.2

> 70

35

9.2

23

9.2

Insured amounta (US$/month)

0.645

Total

103

27.0

60

24.0

Low income (1–605)

152

39.8

110

44.0

Middle income (606–1210)

80

20.9

54

21.6

High income (> 1210)

47

12.3

26

10.4

208

54.5

134

53.6

Insured region

0.713

Northern Taiwan
Central Taiwan

63

16.5

35

14.0

Southern Taiwan

102

26.7

73

29.2

Eastern Taiwan & Offshore islands

9

2.4

8

3.2

Insured unit

0.713

Employees of government, school, enterprises or institutions

108

28.3

61

24.4

Members of occupational unions & foreign crew

86

22.5

63

25.2

Farmers & fishermen

44

11.5

34

13.6

Low-income households

4

1.0

3

1.2

b

Veterans & other regional population

37

9.7

29

11.6

Dependentc

103

27.0

60

24.0

a

Amount of income on which premiums are levied based on a payroll bracket table.
All family members are unemployed and non-low-income households.
c
Unemployed or younger than 20 years with an insured family member.
d
Pearson’s chi-squared test.
b

During the 5-year period, 250 rehabilitation users attended
9,691 rehabilitation service visits (an average of 38.8 visits
per user). The average number of rehabilitation service visits per user was 16.8, 25.0, 31.1, 24.2, and 23.8 in each
cross-sectional year of 2005, 2006, 2007, 2008, and 2009,
respectively. The average number of rehabilitation service
visits per year reached a peak in the third year after breast
cancer diagnosis (2007). The cost of rehabilitation therapy
was US$94,337, accounting for 0.9% of total medical cost.
The average cost per user was $178.00, $257.10, $319.10,
$207.90, and $205.00 in each cross-sectional year of 2005,
2006, 2007, 2008, and 2009, respectively. The average cost
per user during the study period was US$377.30.
Therapy patterns

Most rehabilitation therapy occurred as an outpatient
service (96.0%) (Figure 1). Concerning therapy

categories, physical therapy (84.2%) was the most commonly used, followed by occupational therapy (15.4%)
and speech/swallowing therapy (0.4%) (Figure 2). Physical therapy moderate-moderate degree (60.5%), physical
therapy moderate-complicated degree (16.2%), and occupational therapy moderate degree (6.5%) were the most
commonly used programs (Table 3).
Diagnoses of rehabilitation visits

According to NHI regulation, diagnosis codes were
recorded in ICD-9-CM format. Up to three diagnosis
codes were in each outpatient prescription, and up to
five diagnosis codes were in each inpatient prescription.
The most frequently recorded diagnosis codes were malignant neoplasm of the female breast (2,072), peripheral
enthesopathies and allied syndromes (1,232), and
osteoarthrosis and allied disorders (999) (Table 4).
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Table 2 Trends of rehabilitation use among patients with breast cancer
Year

All medical
users

Rehabilitation
users

Percentage of all
medical users

Rehabilitation
therapy visits

Average visits
per user

Cost (US$)

Percentage of
all cost

Average cost
per user

2005

632

104

16.5%

1743

16.8

18512

0.5%

178.0

2006

616

82

13.3%

2050

25.0

21085

0.9%

257.1

2007

591

77

13.0%

2392

31.1

24594

1.6%

319.4

2008

566

75

13.3%

1813

24.2

15591

1.0%

207.9

2009

555

71

12.8%

1693

23.8

14555

1.0%

205.0

2005–2009

632

250

39.6%

9691

38.8

94337

0.9%

377.3

Discussion
Currently, most studies on the use of rehabilitation therapies among patients with breast cancer are cross-sectional. This is the first longitudinal cohort study to
report on rehabilitation use among patients with breast
cancer. Numerous follow-up studies are limited by low
response and high dropout rates. The NHIRD covers
over 90% of residents and medical institutes in Taiwan.
It tracks each insured patient’s claims over time. In this
study, all claims from different medical institutes during
the study period were obtained for analysis. This was
accomplished to circumvent the limitation of patient
dropout that is present in most longitudinal studies. Furthermore, the measurement of rehabilitation use was
based on insurance claims to avoid recall bias.
Previous studies have found that at 5-year follow-up,
shoulder or arm pain occurred in 30% to 40% of patients,
restricted shoulder mobility occurred in 15% to 30%, and
lymphedema occurred in 10% to 40%, depending on the
method of assessment [16-19]. In this study, the prevalence of rehabilitation use among patients with breast
cancer was 12.8% to 16.5% in the first 5 years after diagnosis (Table 2), which is substantially lower than the rate
of complications after breast cancer treatment [8]. In
contrast to various social security and healthcare systems

Figure 1 The distribution of rehabilitation use among patients
with breast cancer in outpatient and inpatient services from
2005 through 2009 (by prescription).

in different countries [20], the cancer rehabilitation services of NHI in Taiwan are cheaper and more convenient
for enrolled residents. However, the uptake of rehabilitation remains low. There were no significant differences
in age, insured amount, insured region, or insured unit
between rehabilitation service nonusers and users
(Table 1). Therefore, the factors influencing the use of
rehabilitation among survivors of breast cancer do not
include age, income, location, or occupation/identity. In
the first few years after diagnosis, patients with breast
cancer must spend a considerable amount of time caring
for their wounds and receiving radiotherapy or chemotherapy [21]. Other problems, such as post-treatment fatigue and psychosocial disturbance also interfere with
the survivor’s ability to seek rehabilitation services [8].
Mobility problems, such as the sequelae of a stroke in
patients who develop breast cancer, are examples of
physical barriers that prevent patients from participating
in rehabilitation programs [22]. Many of these barriers
represent perfect indications for referral to rehabilitation
services.
Survivors of breast cancer who seek alternative or
complementary therapies to relieve their discomfort decrease their use of rehabilitation [23,24]. In Taiwan,
breast cancer survivors can participate the mutual aid

Figure 2 The distribution of rehabilitation use among patients
with breast cancer by therapy category, from 2005 through
2009 (by prescription).
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Table 3 Rehabilitation therapy category distribution among patients with breast cancer
Therapy

No. of prescriptions

%

Physical Therapy – Moderate-moderate

5861

60.5

Physical Therapy – Moderate-complicated

1573

16.2

Occupational Therapy – Moderate

631

6.5

Physical Therapy – Complicated

550

5.7

Occupational Therapy – Complicated

393

4.1

Occupational Therapy – Moderate-complicated

220

2.3

Occupational Therapy – Simple

203

2.1

Physical Therapy – Simple

157

1.6

Speech & swallowing Therapy – Complicated

36

0.4

Physical Therapy Evaluation

20

0.2

Spasticity reduction splint

9

0.1

Spasticity reduction splint (Material fee)

9

0.1

Occupational Therapy Evaluation

7

0.1

Resting splint, short leg

7

0.1

Resting splint, short leg (Material fee)

7

0.1

Speech & swallowing Therapy Evaluation

4

0.0

Cock-up, splint

2

0.0

Cock-up, splint (Material fee)

2

0.0

Total

9691

group (mutual support and self-help group), which was
mainly composed of patients, physicians (oncologists or
surgeons), and social workers. The group provides support via the specialists or the patients themselves. It is
free for cancer survivors or their families to participate
in mutual aid group activities or lectures. Through encouragement and support, mutual aid groups may indirectly increase the number of patients with breast cancer
seeking rehabilitation services. The education and information provided by clinicians to survivors of breast cancer are seemingly inadequate [25].

100.0

Table 2 shows that the largest number of patients used
rehabilitation therapy during the first year after breast cancer diagnosis. This is foreseeable, because patients need
more help and information about the disease immediately
after their diagnosis. In contrast, the average number of rehabilitation visits per year peaked in the third year after
diagnosis. This may be related to exacerbated lymphedema
symptoms after surgery or radiotherapy in the first 3 years
[8,18,26]. The importance of early diagnosis and treatment
of small-volume lymphedema, especially in the first year
after breast cancer operation was recently proposed [27-

Table 4 Top ten diagnoses among rehabilitation users in this cohort
ICD-9-CM code

Disease

No. of prescriptions

174

Malignant neoplasm of female breast

2072

726

Peripheral enthesopathies and allied syndromes

1232

715

Osteoarthrosis and allied disorders

999

434

Occlusion of cerebral arteries

924

721

Spondylosis and allied disorders

856

729

Other disorders of soft tissues

823

457

Noninfectious disorders of lymphatic channels

631

438

Late effects of cerebrovascular disease

597

724

Other and unspecified disorders of back

432

437

Other and ill-defined cerebrovascular disease

370

ICD-9-CM: International Statistical Classification of Disease and Related Health Problems, Ninth Revision, Clinical Modification.
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29]. In the early stage of lymphedema, the first symptoms
are subjective sensations of tightness or palpable tightness
in the subcutaneous depth of the affected arm. These
symptoms may be reversed by means of conservative treatments including compression bandaging, wearing a sleeve,
lymphatic drainage massage, and pneumatic pumping.
Without treatment, edema volume will increase, pain will
exacerbate, and the fat tissue may eventually develop fibrosis. This is considered chronic lymphedema, and is often
irreversible. According to the results of this study, patients
with breast cancer delayed their use of rehabilitation.
Therefore, more emphasis should be placed on the golden
intervention time, arm lymphedema diagnosed within12
months after operation, for rehabilitation visits [27].
Frequently, a rehabilitation program for survivors of
breast cancer must address multiple problems such as
pain, edema, and limited shoulder mobility. The duration
of each appointment is often over 30 minutes, which can
be attributed to the moderate-moderate or moderatecomplicated claim degrees. In addition, manual techniques (for example, complex decongestive therapy or
lymph drainage massage) must be performed by the
physical therapist on a one-on-one basis [30]. This is
compatible with the high percentage of moderatemoderate degree physical therapy claims (Table 3).
Meanwhile, the complications experienced by survivors
of breast cancer often occur months or years after diagnosis and persist over time. Most of the late effects can
be treated through outpatient services (Figure 1).
Survivors of breast cancer visit their medical service
providers not only because of complications from breast
cancer, but also for general rehabilitation services. Analyzing the diagnoses among users of rehabilitation can
reveal co-morbidity with other diseases (Table 4). In
addition to physical therapy, survivors of breast cancer
occasionally need help from occupational or speech
therapists (Figure 2). This is a reminder that rehabilitation services for survivors of breast cancer should be
multidimensional, especially for older patients or people
who have suffered other disabilities, such as a stroke.
Several limitations of this study must be acknowledged.
The NHIRD is primarily used for administrative purposes. The clinical characteristics of breast cancer among
the survivors were not included in this study [31]. Further research with detailed clinical stage and treatment
methods should be designed for an analysis of rehabilitation use. In addition, psychosocial therapy is an important part of multidisciplinary rehabilitation programs.
However, insurance claims for codes related to psychosocial therapy are processed by the Psychology Department in Taiwan, rather than the Department of Physical
Medicine and Rehabilitation. Use of psychosocial consultations and therapy was not counted in this study. Moreover, the date of diagnosis was defined as the date
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patients with breast cancer were included in the registry
for patients with catastrophic illness. The time lag between diagnosis and registry might be up to several
months. For example, a patient diagnosed with breast
cancer in late 2005 would have a shorter period to seek
rehabilitation therapy during that year. Therefore, the
use of rehabilitation may be slightly underestimated in
the first year (Table 2).

Conclusions
Only small proportion of patients with breast cancer
received rehabilitation services in the first five years after
diagnosis. The average number of rehabilitation visits per
user peaked in the third year after diagnosis. Health care
providers should recognize the needs of patients with
breast cancer and provide timely information about rehabilitation therapy to relieve their symptoms.
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