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Background: Few studies have evaluated the risk of oral cavity cancer (OC) in patients with 

recurrent oral aphthae (ROA) and dry eye syndrome (DES). This study assessed the risk of OC 

in patients who had received diagnoses of ROA and DES in Taiwan.

Methods: A population-based frequency-matched case–control study was conducted in 

which data were analyzed from the National Health Insurance Research Database of Taiwan. 

Patients with ROA and DES were identified as the case cohort. Patients and controls with-

out ROA and DES were frequency matched (1:4) on the basis of age, sex, monthly income, 

geographical location, and urbanization level. Chi-squared tests were conducted to compare 

demographic factor distributions between the patients and controls. Cox proportional hazards 

models were used to calculate the adjusted hazard ratios (aHRs) and 95% CI of OC diagnoses 

among the patients and controls. Risk consistency between the two cohorts was determined 

using subgroup analysis.

Results: A total of 7,110 patients with ROA and DES and 28,388 controls were identified. The 

OC risk was significantly higher for female patients than controls (aHR=3.41, 95% CI=1.69–

6.86). Furthermore, women aged 50–69 years exhibited a higher risk of OC than those in the 

other age groups. Female patients aged 50–59 years exhibited the highest aHR for OC (aHR=5.56, 

95% CI=1.70–18.25), followed by those aged 60–69 years (aHR=4.34, 95% CI=1.26–15.99).

Conclusion: ROA and DES may be associated with a high risk of OC in elderly women.

Keywords: risk factor, oral cavity cancer, recurrent oral aphthae, dry eye syndrome, women

Introduction
Oral cavity cancer (OC) is the fourth leading cause of cancer-related death and sixth 

most common cancer in Taiwan according to the Taiwan Cancer Registry Report (2011 

edition) published on the website of the Health Promotion Administration, Ministry of 

Health and Welfare.1–6 In Taiwan, most patients with head and neck cancers are men 

who habitually chew betel nut and whose median age is 53 years; these patients are 

often the primary contributors of their family incomes.1–9 Taiwan’s national OC inci-

dence rate is the highest in the world;8,9 however, the incidence rate of OC in women 

in Taiwan is low. Moreover, the risk factors for OC are unclear and OC surveillance 

is unsatisfactory.2–6,8

In clinical practice, recurrent oral aphthae (ROA) and dry eye syndrome (DES) have 

been frequently observed before OC is diagnosed in patients, particularly in women 

with autoimmune diseases.10–14 The development of modern therapies and suitable 

methods of care for patients with autoimmune diseases has increased the survival rate 

of these patients. However, autoimmune diseases may be associated with a high risk of 
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cancer;13,14 such a risk is mainly attributable to the high level 

of inflammatory activity and the severity of the autoimmune 

diseases in question.10 In this study, we estimated the risk of 

OC in patients with ROA and DES.

We conducted a population-based frequency-matched 

case–control study in a clinical setting to determine whether 

a combination of ROA and DES is a risk factor for OC.

Patients and methods
Database
Our population-based cohort study was conducted using the 

National Health Insurance Research Database (NHIRD) of 

Taiwan. The NHIRD contains large amounts of valuable 

medical data concerning outpatient visits, inpatient care, and 

catastrophic illnesses; the database was made public under 

the National Health Insurance (NHI) program and is avail-

able to the public for research purposes after identification 

numbers and personal information have been removed. The 

NHI program, initiated in 1995, covers more than 99% of 

Taiwanese NHI beneficiaries (23 million people). Owing 

to the comprehensiveness and authenticity of NHIRD data, 

the database is a crucial research resource for epidemiology, 

and results extracted from it can be used as references for 

the development of medical and health policies. The dataset 

used in this study contained all NHIRD claims data between 

1996 and 2013. Our original dataset was a subset consisting 

of one million individuals that were randomly selected from 

the NHIRD. Permission from the Institutional Review Board 

of Taipei Medical University was obtained before this study 

commenced (TMU-JIRB No. 201402018).

Selection of patients and controls
This retrospective cohort study was conducted using two 

cohorts, namely a ROA–DES case cohort and a matched 

non-ROA–DES control cohort. Identification of patients with 

ROA or DES was based on a minimum of two outpatient visits 

for oral aphthae (OA) (ICD, Ninth Revision, Clinical Modi-

fication [ICD-9-CM] code 528.2). The ROA–DES cohort 

consisted of patients who received a first diagnosis of either 

ROA or DES (ICD-9-CM code 375.15) between January 

2000 and December 2011. Members of the non-ROA–DES 

cohort consisted of individuals who did not receive a diag-

nosis of either ROA or DES throughout the entire follow-up 

period. We excluded patients aged <40 years; those with 

human immunodeficiency virus, Epstein–Barr virus, or 

human papillomavirus infection; those who habitually con-

sumed alcohol, chewed betel nut, or smoked cigarettes; those 

who had undergone an organ transplantation or eye surgery; 

and those with a history of OC (ICD-9-CM codes 140–145, 

excluding 142) (Figure 1). The date of the initial ROA or 

DES diagnosis was designated as the index date.

Among the non-ROA–DES controls without OA and DES 

medical claims or a history of OC, we excluded patients with 

sicca syndrome (ICD-9-CM code 710.2) or keratoconjunc-

tivitis sicca (ICD-9-CM code 370.33) to prevent the inclu-

sion of patients with ROA or DES in the control cohort. We 

selected matched controls for each patient in the ROA–DES 

case cohort at a 1:4 ratio, based on the year of index date, 

age group (18–29, 30–39, 40–49, 50–59, 60–69, or ≥70), 

sex (male or female), monthly income (NT$0–15,840, 

NT$15,841–25,000, or ≥NT$25,001), geographical region 

(northern, central, eastern, or southern Taiwan), and urban-

ization level (a total of seven levels in which one is the 

most urbanized and seven is the least urbanized) to create 

the control cohort. The first use of medical services in the 

matched year was defined as the index date for the controls.

Statistical analysis
All statistical analyses in this study were performed using SAS 

for Windows version 9.2 (SAS Institute, Cary, NC, USA). 

Baseline characteristics were analyzed first, followed by out-

come measurements. Statistical significance was set at P≤0.05.

For demographic analysis, chi-squared testing was 

conducted to compare the distributions of baseline charac-

teristics. The major comorbidities of interest, all of which 

were considered potential risk factors, were identified prior 

to the index date, and consisted of rheumatoid arthritis (RA) 

(ICD-9-CM code 714.0), systemic lupus erythematosus 

(SLE) (ICD-9-CM code 710.0), systemic sclerosis (SSc) 

(ICD-9-CM code 710.1), idiopathic inflammatory myositis 

(IIM) (ICD-9-CM codes 710.3 and 710.4), type one diabetes 

mellitus (DM) (ICD-9-CM codes 250.01, 250.03, 250.11, 

250.13, 250.21, 250.23, 250.31, 250.33, 250.41, 250.43, 

250.51, 250.53, 250.61, 250.63, 250.71, 250.73, 250.81, 

250.83, 250.91, and 250.93), multiple sclerosis (MS) (ICD-

9-CM code 340), myasthenia gravis (MG) (ICD-9-CM code 

358), Crohn’s disease (CD) (ICD-9-CM code 555), ulcerative 

colitis (UC) (ICD-9-CM code 556), and vasculitis (ICD-

9-CM codes 446.2 and 446.29).

The major outcome of interest was the diagnosis of OC, 

and all patients in this study were followed until December 

2013. Cox proportional hazards model analysis was used to 

model the survival time condition on baseline characteristics 

and to calculate and compare the hazard ratios (HRs), adjusted 

HRs (aHRs), and 95% CI of the case and control cohorts. 

Subgroup analyses were performed after the cohorts had been 
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stratified on the basis of sex and age to investigate potential 

differences between subgroups.

Results
Table 1 presents the demographic characteristics of the case 

and control cohorts. Our study population consisted of 7,110 

patients and 28,388 controls. After frequency matching to 

select controls, no significant differences were observed in age 

(P=1.000), sex (P=0.942), monthly income (P=0.976), geo-

graphical region (P=1.000), and urbanization level (P=1.000). 

However, of the comorbidities of interest, patients in the case 

cohort were more likely to have autoimmune diseases such as 

SLE (P=0.001), SSc (P=0.001), IIM (P=0.001), type 1 DM 

(P=0.001), MS (P=0.009), MG (P=0.001), CD (P=0.01), 

UC (P=0.001), and vasculitis (P=0.004) than RA (P=0.159).

The risk factor analysis for OC, which was conducted 

using a Cox proportional hazards model, is summarized 

in Table 2. The multivariate Cox proportional hazards 

model revealed that the risk of OC among men was more 

than six-times higher than among women (HR=6.20, 95% 

CI=4.06–9.54); however, no statistically significant differ-

ences were observed when the cohorts were stratified on the 

basis of factors other than sex.

Table 3 presents the risk analysis for the overall study 

population and the subgroups. The combination of ROA 

and DES may not be an overall risk factor for OC because 

Table 1 Comparison of demographic characteristics of patients and controls

Factor Case, n (%) Control, n (%) P

Overall 7,110 (20) 28 388 (80)
Age (years) 1.000

40–49 1,545 (21.7) 6,172 (21.7)
50–59 1980 (27.8) 7,920 (27.9)
60–69 1,714 (24.1) 6,840 (24.1)
≥70 1,871 (26.3) 7,456 (26.3)

Sex 0.942
Male 2,317 (32.6) 9,264 (32.6)
Female 4,793 (67.4) 19 124 (67.4)

Monthly income 0.976
≤NT$15,840 2,465 (34.7) 9,860 (34.7)
NT$15,841–25,000 2,907 (40.9) 11,624 (40.9)
≥NT$25,001 1,738 (24.4) 6,904 (24.3)

Geographical region 1.000
Northern Taiwan 3,447 (48.5) 13 772 (48.5)
Central Taiwan 1,796 (25.3) 7,168 (25.3)
Southern Taiwan 1,762 (24.8) 7,036 (24.8)
Eastern Taiwan 104 (1.5) 412 (1.5)

Urbanization level 1.000
1 (most urbanized) 2,702 (38) 10 804 (38.1)
2 2,168 (30.5) 8,668 (30.5)
3 1,001 (14.1) 4,000 (14.1)
4 785 (11) 3,140 (11.1)
5 75 (1.1) 284 (1)
6 167 (2.3) 660 (2.3)
7 211 (3) 832 (2.9)

Comorbidity
RA 14 (0.2) 36 (0.1) 0.159
SLE 69 (1) 51 (0.2) 0.001
SSc 15 (0.2) 6 (0) 0.001
IIM 28 (0.4) 54 (0.2) 0.001
Type 1 DM 93 (1.3) 204 (0.7) 0.001
MS 6 (0.1) 6 (0) 0.009
MG 15 (0.2) 6 (0) 0.001
CD 266 (3.7) 629 (2.2) 0.001
UC 45 (0.6) 57 (0.2) 0.001
Vasculitis 4 (0.1) 2 (0) 0.004

Abbreviations: RA, rheumatoid arthritis; SLE, systemic lupus erythematosus; SSc, systemic sclerosis; IIM, idiopathic inflammatory myositis; DM, diabetes mellitus; MS, 
multiple sclerosis; MG, myasthenia gravis; CD, Crohn’s disease; UC, ulcerative colitis. 
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its aHR was 1.53 (95% CI=0.99–2.35, P=0.052). Because 

sex significantly affected the risk of OC among patients with 

ROA–DES, the subgroup analysis focused on stratification 

of the study population based on sex. The risk of OC was 

significantly higher in female patients than female controls 

(aHR=3.41, 95% CI=1.69–6.86); however, the risk of OC was 

similar between male patients and male controls (aHR=1.00, 

95% CI=0.57–1.77). Female patients aged 50–59 years exhib-

ited the highest HR for OC (aHR=5.56, 95% CI=1.70–18.25), 

followed by female patients aged 60–69 years (aHR=4.34, 

95% CI=1.26–15.00); however, a significantly high risk was 

not observed in females aged ≥70 years.

Discussion
In ROA, painful, localized oral lesions develop and appear 

as shallow round-to-oval-shaped ulcers with a grayish base. 

Table 2 Cox proportional hazards model for oral cavity cancer risk in the patient group

Factor Univariate Multivariate

HR 95% CI HR 95% CI

Case–Control
non-ROA–DES 1 (Reference) 1 (Reference)
ROA–DES 1.54 1.02–2.35 1.53 0.99–2.35

Age (years)
40–49 1 (Reference) 1 (Reference)
50–59 1.58 0.9–2.78 1.40 0.82–2.27
60–69 1.55 0.87–2.77 1.30 0.82–2.15
≥70 1.00 0.53–1.86 1.02 0.43–1.75

Sex
Male 5.03 3.32–7.6 6.2 4.06–9.54
Female 1 (Reference) 1 (Reference)

Monthly income
≤NT$15,840 1 (Reference) 1 (Reference)
NT$15,841–25,000 1.69 1.08–2.66 1.50 0.93–2.50
≥NT$25,001 1.33 0.78–2.27 0.70 0.41–1.32

Geographical region
Northern Taiwan 1 (Reference) 1 (Reference)
Central Taiwan 1.42 0.90–2.23 1.40 0.82–2.27
Southern Taiwan 1.39 0.88–2.19 1.30 0.82–2.15
Eastern Taiwan – – – –

Urbanization level
1 (most urbanized) 1 (Reference) 1 (Reference)
2 0.96 0.60–1.53 0.80 0.50–1.32
3 0.82 0.43–1.57 0.70 0.35–1.34
4 1.47 0.84–2.59 1.10 0.59–2.06
5 0.99 0.14–7.17 0.70 0.10–5.3
6 0.83 0.20–3.42 0.60 0.15–2.71
7 1.32 0.47–3.69 1.10 0.39–3.25

Comorbidity
RA 0.85 0.70–1.42 1.20 0.8–1.51
SLE 0.89 0.50–1.64 0.83 0.53–1.29
SSc 1.36 0.73–1.48 0.71 0.46–1.23
IIM 0.88 0.25–5.28 1.14 0.48–1.83
Type 1 DM 2.51 0.62–10.19 2.21 0.54–9.07
MS 1.58 0.73–1.70 1.46 0.37–1.77
MG 0.77 0.36–2.71 1.09 0.48–2.36
CD 0.41 0.06–2.93 0.42 0.05–2.75
UC 3.46 0.48–24.77 3.75 0.51–26.61
Vasculitis 1.21 0.58–2.58 1.17 0.39–2.25

Note: All variables in Table 1 were used in the multivariate analysis.
Abbreviations: HR, hazard ratio; RA, rheumatoid arthritis; SLE, systemic lupus erythematosus; SSc, systemic sclerosis; IIM, idiopathic inflammatory myositis; DM, diabetes 
mellitus; MS, multiple sclerosis; MG, myasthenia gravis; CD, Crohn’s disease; UC, ulcerative colitis; N/A, not applicable.
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ROA is the most common cause of mouth ulcers,15 and may 

be observed in patients with celiac disease or inflammatory 

bowel disease.16 The pathogenesis of ROA is not well defined; 

one hypothesis posits that ROA results from a dysregulation 

of local cell-mediated immunity, which causes the develop-

ment of subsets of T cells and proinflammatory cytokines.17 

Factors that predispose an individual to develop ROA include 

family history, trauma, hormonal factors, and emotional 

stress.18 Dysregulation of local cell-mediated immunity and 

the consequent accumulation of subsets of T cells and pro-

inflammatory cytokines might be associated with squamous 

cell carcinomas in the oral cavity.17 In the presence of tumor 

necrosis factor-alpha (TNF-α) and interleukin (IL)–6, naïve 

CD4 T cells are believed to develop into Th22 cells that 

secrete IL-22 and TNF-α.19,20 Evidence has suggested that 

Th22 cells are involved in the development of squamous cell 

carcinomas.19–21 Furthermore, proinflammatory cytokines 

and Th1-associated chemokine receptors are involved in 

the development of squamous cell carcinoma at the protein 

level in patients with ROA and in those with OC.17,22,23 The 

expression levels of Th2 cytokine IL-4 in the oral lesions of 

patients with oral ulcers suggest that the antigenic stimuli in 

patients with ROA are more complex than those in patients 

with oral ulcers.17,24 Moreover, in addition to the effects of 

immune mediators in ROA and OC, family history, trauma, 

hormonal factors, and emotional stress have been associated 

with ROA and a risk of OC.25,26

Individual autoimmune diseases are associated with a 

high risk of malignancies such as dermatomyositis, poly-

myositis, SSc with multiple malignancies and RA, Sjögren 

syndrome (SS), and SLE with malignancies.27,28 Patients with 

myositis and SSc who possess specific antibodies (such as 

RNA polymerase III antibodies in SSc) are at a relatively 

high risk of developing malignancies near the onset time of 

the autoimmune disease. SS with DES is a chronic autoim-

mune inflammatory disorder characterized by diminished 

lacrimal and salivary gland function, which causes dryness 

of the eyes and mouth.27,28 In addition, various other disease 

manifestations that affect multiple organs and organ systems 

may occur; the clinical features of SS can be divided into two 

broad categories, namely exocrine glandular features and 

extraglandular features.29 Age- and sex-appropriate screening 

should be conducted on these patients who are at a high risk 

of cancers related to their autoimmune diseases. Moreover, 

an additional screening step based on the individual risk of a 

patient may be included in the screening process. DES may 

be a risk factor for OC, owing to one of several mechanisms 

that indicate the involvement of platelet-derived and other 

growth factors. For example, megakaryocytes can release 

growth factors in the distal extremities and perform a circula-

tory bypass of the lung.11,12 The tumor-derived production and 

release of a factor such as the vascular endothelial growth fac-

tor could promote features of the condition such as vascular 

proliferation, edema formation, and new bone formation.30,31 

Additionally, an elevated level of circulating prostaglandin 

E2—a bioactive lipid that induces various biological effects 

associated with inflammation and cancer—is believed to play 

a role in primary hypertrophic osteoarthropathy.32

Table 2 indicates that the patients in this study with ROA 

or DES were more likely to have autoimmune diseases such 

as SLE (P=0.001), SSc (P=0.001), IIM (P=0.001), type 1 DM 

(P=0.001), MS (P=0.009), MG (P=0.001), CD (P=0.001), 

UC (P=0.001), and vasculitis (P=0.004) than RA (P=0.159). 

The exact pathophysiology of OC in relation to autoimmune 

diseases has yet to be determined, but several mechanisms 

that contribute to the high susceptibility of distinct groups 

Table 3 Stratified Cox proportional hazards model for risk of oral cavity cancer among patients and controls, considering both sex 
and age

Characteristic OC in patients, n (%) OC in controls, n (%) HR (95% CI) P aHR (95% CI) P

All patients 29 (0.41) 79 (0.28) 1.54 (1.01–2.35) 0.048 1.53 (0.99–2.35) 0.052
Sex

Male 15 (0.65) 61 (0.66) 1.02 (0.58–1.79) 0.950 1.00 (0.57–1.77) 0.997
Female 14 (0.29) 18 (0.09) 3.34 (1.66–6.72) 0.001 3.41 (1.69–6.86) 0.001

Age groups of female patients (years)
40–49 0 (0) 4 (0.09) – 1.000 – 1.000
50–59 6 (0.42) 5 (0.09) 5.35 (1.63–17.55) 0.006 5.56 (1.70–18.25) 0.005
60–69 5 (0.4) 5 (0.1) 4.19 (1.21–14.50) 0.024 4.34 (1.26–15.99) 0.02
≥70 3 (0.29) 4 (0.1) 3.12 (0.70–13.96) 0.136 2.79 (0.60–12.96) 0.192

Note: All variables in Table 1 were used in the multivariate analysis.
Abbreviations: OC, oral cavity cancer; HR, hazard ratio; N/A, not applicable.
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of patients to specific types of malignancies have been 

implicated,33,34 namely impaired genetic stability, genetic 

predisposition, immune dysregulation, impaired clearance 

of oncogenic viruses, and iatrogenic causes.13,14 Similari-

ties in the pathologies of autoimmune diseases and cancer 

have been recognized for at least 30 years.13,14 Inflammatory 

cytokines and growth factors mediate cell proliferation, and 

proteinases—particularly the collagenase matrix metallo-

proteinase-1 (MMP-1)—contribute to disease progression 

through remodeling the disease’s extracellular matrix and 

modulating the microenvironment.35,36 An autoimmune dis-

order might activate stromal cells present in autoimmune 

diseases and tumor formation.13,14,35,36 MMP-1 was originally 

thought to degrade interstitial collagen, but is now believed 

to have novel roles that involve various G protein-coupled 

receptors, namely C-X-C chemokine receptor type 4 (CXCR-

4) and protease activated receptor-1 (PAR-1). Cooperativity 

between MMP-1 and CXCR-4 or stromal-cell-derived factor 

one signaling, influences the behavior of activated fibroblasts 

in autoimmune diseases and cancer.13,14,35,36 Furthermore, 

MMP-1 is a crucial part of an autocrine–paracrine MMP-1–

PAR-1 signal transduction axis, and amplifies its potential 

to remodel the matrix and modify cell behavior.35,36 Finally, 

new therapeutic agents targeting MMP-1 and G protein-

coupled receptors are emerging as treatments that emphasize 

fundamental similarities between autoimmune disorders and 

some cancers.35,36

Investigating estrogen deficiency as a risk factor for OC in 

postmenopausal women may provide insights into the etiol-

ogy of oral malignancies.37 The findings of other studies are 

consistent with ours, which concluded that female patients 

aged 50–59 years had the highest HR for OC, followed by 

those aged 60–69 years (Table 3).37 Another study supported 

the estrogen deficiency theory of cancer initiation, and 

determined that estrogen deficiency and high fasting glucose 

levels were risk factors for OC in postmenopausal women.38 

In addition, estrogen deficiency was associated with ROA 

and DES.15,39–42 The novel hypothesis regarding associations 

between estrogen deficiency and ROA, DES, and the risk of 

OC in postmenopausal women may provide new insights into 

the etiology and prevention of oral malignancies.

No studies have reported that a combination of ROA and 

DES might be an independent risk factor for OC in elderly 

women; the present study is the first to detail such an associa-

tion. Estrogen deficiency could be the etiology. Additional 

clinical studies or animal model studies are necessary to 

verify whether estrogen deficiency causes OC; such studies 

could provide insight regarding the potential role of estro-

gen supplements for cancer prevention in elderly women. 

The exploratory nature of this study implies the necessity 

of conducting future studies to corroborate and prove the 

hypothesis positing the role of estrogen deficiency in OC.

In the future, physicians should pay close attention to 

ROA and DES in elderly women; detailed surveillance of the 

oral cavity or a close follow-up may be necessary for the early 

detection of OC. Symptoms and signs such as ROA and DES 

are easily detectable, and close monitoring of the oral cavity 

in elderly women is a relatively straightforward method for 

the early detection of OC in susceptible populations.

The strengths of this study were its large sample size 

and the balance afforded by the frequency-matched design 

that included patients with ROA and DES and controls. The 

results suggested that elderly women with ROA and DES are 

susceptible to OC. Table 3 indicates that female patients aged 

50–59 years exhibited the highest HR for OC (aHR=5.56, 

95% CI=1.70–18.25), followed by female patients aged 

60–69 years (aHR=4.34, 95% CI=1.26–15.00). The present 

study is the first to discern that a combination of ROA and 

DES is an independent risk factor for OC in elderly women. 

Our results indicate that close surveillance of the oral cavity 

in elderly women with ROA and DES might be beneficial 

for early OC detection. These findings should be taken into 

account in future clinical practice.

This study had some limitations. First, all the patients 

with ROA and DES included in this study belonged to an 

Asian population. The corresponding ethnic susceptibility is 

unclear, and thus our results should be cautiously extrapo-

lated to non-Asian populations. Second, the relatively small 

number of patients with OC might have limited the gener-

alizability of our conclusions. Therefore, to obtain crucial 

information concerning population specificity and disease 

occurrence, a large-scale randomized trial that carefully 

compares selected patients undergoing suitable surveillance 

is essential. Third, all diagnoses of comorbid conditions 

depended entirely on ICD-9-CM codes; however, the NHI 

Administration randomly reviews charts and interviews 

patients to verify the accuracy of diagnoses, and hospitals 

with non-standard charges or practices are liable to audits and 

heavy penalties if malpractice or discrepancies are detected. 

Considering the magnitude and statistical significance of the 

observed outcomes in this study, these limitations are unlikely 

to have affected the conclusions.

Conclusion
A combination of ROA and DES might be an independent 

risk factor for OC in elderly women. The findings and recom-
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mendations of this study could promote the early detection 

of OC in elderly women with ROA and DES.

Data sharing statement
We used data from the National Health Insurance Research 

Database (NHIRD). The authors confirm that, for approved 

reasons, some access restrictions apply to the data underlying 

the findings. The data utilized in this study cannot be made 

available in the manuscript, the supplementary files, or in a 

public repository due to the “Personal Information Protection 

Act” executed by Taiwan’s government, starting from 2012. 

Requests for data can be sent as a formal proposal to obtain 

approval from the ethics review committee of the appropri-

ate governmental department in Taiwan. Specifically, links 

regarding contact info for which data requests may be sent 

to are as follows: http://nhird.nhri.org.tw/en/Data_Subsets.

html#S3 and http://nhis.nhri.org.tw/point.html.
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