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The health of physicians is vital to health 
care systems. Physicians who are unwell 
mentally or physically are prone to pro-

viding suboptimal patient care.1 Several studies 
have investigated the risk of cancer for doctors 
with inconclusive findings;1–4 few investiga-
tions have addressed whether cancer is diag-
nosed at earlier stages in physicians.

Previous investigations have reported that phy-
sicians tend to neglect their own physical examina-
tions and, once sick, procrastinate seeking medical 
treatment.5–8 However, doctors may use their own 
professional knowledge and network to engage in 
healthy lifestyles or seek prompt health services in 
ways that reduce their risk of illness.9–11

Factors protecting people from advanced can-
cer stages include attending screening services12–14 
and access to physicians.15,16 Delayed cancer diag-
noses lead to poorer outcomes. We sought to com-
pare the incident cancer stages of the 6 most 

common cancers between physicians and nonphy-
sicians in Taiwan to determine whether physi-
cians’ cancers were diagnosed at earlier or later 
stages than nonphysicians’ cancers.

Methods

Study setting and data sources
We conducted a nationwide propensity score 
matched cohort study using data from two 
national databases in Taiwan. 

The National Health Insurance Research 
Database is maintained by the Taiwan National 
Health Research Institutes. The national insur-
ance program is a mandatory program providing 
comprehensive medical care services that began 
in 1995; by the end of 2014, more than 99.6% of 
the people in Taiwan were enrolled.17 More than 
93% of Taiwan’s hospitals and clinics have con-
tracts with the National Health Insurance system.17 
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Background: Previous investigations have 
reported that physicians tend to neglect their 
own health care; however, they may also use 
their professional knowledge and networks to 
engage in healthier lifestyles or seek prompt 
health services. We sought to determine 
whether the stage at which cancer is diagnosed 
differs between physicians and nonphysicians.

Methods: We conducted a nationwide 
matched cohort study over a period of 14 years 
in Taiwan. We accessed data from two national 
databases: the National Health Insurance 
Research Database and the Taiwan Cancer 
Registry File. We collected data on all patients 
with the 6 most common cancers in Taiwan 
(hepatoma, lung, colorectal, oral, female 
breast and cervical cancer) from 1999 to 2012. 
We excluded patients less than 25 years of age, 
as well as those with a history of organ trans-
plantation, cancer or AIDS. We used propen-
sity score matching for age, sex, residence and 
income to select members for the control 
(nonphysicians) and experimental (physicians) 
groups at a 5:1 ratio. We used χ2 tests to ana-

lyze the distribution of incident cancer stages 
among physicians and nonphysicians. We com-
pared these associations using multinomial 
logistic regression. We performed sensitivity 
analyses for subgroups of doctors and cancers.

Results: We identified 274 003 patients with 
cancer, 542 of whom were physicians. After 
propensity score matching, we assigned 536 
physicians to the experimental group and 
2680 nonphysicians to the control group. We 
found no significant differences in cancer 
stage distributions between physicians and 
controls. Multinomial logistic regression and 
sensitivity analyses showed similar cancer 
stages in most scenarios; however, physicians 
had 2.64-fold higher risk of having stage IV 
cancer at diagnosis in cases of female breast 
and cervical cancer.

Interpretation: In this cohort of physicians in 
Taiwan, cancer was not diagnosed at earlier 
stages than in nonphysicians, with the exception 
of stage IV cancer of the cervix and female 
breast.
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The database includes registry data of beneficia-
ries, claims files and the registry of health person-
nel. The health personnel in the database include 
Western physicians, practitioners of traditional 
Chinese medicine, dentists, pharmacists, nurses, 
medical laboratory technicians and physical and 
occupational therapists. The claims data are peri-
odically reviewed to ensure accuracy. 

The Taiwan Cancer Registry File is authorized 
by the Taiwan Health Promotion Administra-
tion.12,18 The registry consists of patient data, prin-
ciples of diagnosis confirmation, staging, treatment 
information, recurrence status and hospital infor-
mation, including principles of diagnosis confir-
mation and staging. The rules for cancer staging in 
the database follow the regulations from the Amer-
ican Joint Committee on Cancer.12,19–21 Using this 
database, we identified the incident cancer stage of 
each patient from stage 0 to stage IV.

Data from the two registries were linked 
through an encrypted unique identification num-
ber to protect personal privacy and to provide 
patient-level information. We retrieved diagnostic 
information according to the International Classi-
fication of Diseases, 9th revision, Clinical Modifi-
cation (ICD-9-CM) codes.

This study was approved by the Institutional 
Review Board of Ditmanson Medical Founda-
tion Chia-Yi Christian Hospital and China Medi-
cal University Hospital (IRB no. CYCH-101042, 
CMUH 103-REC-003).

Study cohort
The long form of the Taiwan Cancer Registry 
File contains information on the 6 most common 
cancers in Taiwan (lung cancer [ICD-9-CM code 
162], hepatoma [ICD-9-CM code 155], colorec-
tal cancer [ICD-9-CM codes 153, 154], oral can-
cer [ICD-9-CM codes 140–149], female breast 
cancer [ICD-9-CM code 174] and cervical can-
cer [ICD-9-CM codes 180–182]).20 We linked 
the data in the National Health Insurance 
Research Database with those in the long form 
from Jan. 1, 1999 (the index date), to the end of 
2012 (the latest available data) and identified all 
incident patients with 1 of the 6 most common 
cancers; we further selected those patients who 
were physicians (including physicians who prac-
tise Western medicine [Western physicians], 
practitioners of traditional Chinese medicine and 
dentists) as the physician cohort. Patients who 
were not physicians were assigned to the control 
group. We excluded patients who were less than 
25 years of age (the youngest possible age of a 
physician in Taiwan),  as well as patients with a 
history of organ transplantation (ICD-9-CM 
code V42), AIDS (ICD-9-CM codes 042, V08) 
or any cancer before the index date. For each 

patient in the physician group, we assigned 5 
patients to the control group using the propensity 
score match with age, sex, residence and income.

Covariates
We categorized residence into 7 levels, with 
level 1 the highest degree of urbanization.22 To 
simplify the comparisons, level 1 was chosen as 
the reference, and the other 6 levels were divided 
into 3 groups (levels 2 and 3, levels 4 and 5, and 
levels 6 and 7). We used the modified Charlson 
comorbidity index23 to classify the severity of 
comorbidity, subgrouping the scores as follows:  
0, 1–3, 4–6, and ≥ 7. Higher scores denote 
greater comorbidity. Presence of catastrophic 
illness was classified as yes or no. Injuries and 
illnesses defined as catastrophic in Taiwan 
include 31 categories of major illnesses (e.g., 
cancer, end-stage renal disease, hemophilia) for 
which patients are exempt from copayment and 
may thus avoid financial hardship.24

Statistical analysis
Our primary outcome was the stage at which 
cancer was diagnosed (stage 0 to stage IV). We 
used the χ2 test to analyze the sociodemographic 
characteristics of all patients before and after 
matching. We then used the χ2 test to compare 
the distribution of cancer stages among physi-
cians and nonphysicians with respect to age, 
sex, income, residence, catastrophic illness and 
severity of comorbidity.

Because our study outcome was an ordinal 
outcome, we tested whether the ordinal logistic 
regression model was suitable. The ordinal logis-
tic regression model assumes that the odds ratios 
(ORs) estimating the effect of an exposure vari-
able (i.e., physicians or nonphysicians) for any 
comparison (stage 0 v. stage ≥ I, stage < II v. 
stage ≥ II, stage < III v. stage ≥ III, stage < IV v. 
stage IV) will be similar regardless of the cut-off 
point.25 Thus, we conducted a score test, to 
assess whether the model constrained by the 
ordinal logistic regression model assumption sig-
nificantly differed from the multinomial logistic 
regression model in which the OR parameters 
were not constrained by the proportional odds 
assumption. The score test results showed signif-
icant differences between the 2 models (p < 0.05), 
suggesting that the proportional odds assumption 
was violated.

We performed the multinomial logistic 
regression model instead of the ordinal logistic 
regression model in our analyses. In addition, we 
conducted sensitivity analyses for the odds in 
physician subgroups (all physicians v. Western 
physicians only) and cancer subgroups (all 6 
cancers; 4 cancers excluding the 2 female-only 
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cancers; the 2 female-only cancers). We then 
used the Hosmer–Lemeshow test to check for 
goodness-of-fit of the multinomial logistic 
regression model. We used sex, age, residence 
and monthly income as the control variables. 
The p value of Hosmer–Lemeshow test for all 24 
multinomial logistic regression models were not 
significant, which meant that these models were 
acceptable. We performed all statistical analyses 
using SAS 9.3 software (SAS Institute, Cary, 
NC, USA) for Windows. We set the level of sig-
nificance at 0.05, and all tests were 2-tailed.

Results

We collected data for 274 003 patients, 542 of 
whom were physicians. After propensity score 
matching, we assigned 536 physicians to the 
experimental group and 2680 nonphysicians to 
the control group (Table 1). The distributions of 
cancer stages among the physicians and the non-
physicians under bivariate analysis were similar in 

terms of sex, age, residence, income, catastrophic 
illness and severity of comorbidity (Table 2).

Unadjusted multinomial logistic regression 
analysis showed no significant differences in most 
scenarios, with the exception of the 2 female-only 
cancers. For female breast and cervical cancer, 
physicians had 2.64-fold higher risk of having 
stage IV cancer at diagnosis than having stages 0 
to III (Table 3). After adjusting for age, sex (as 
necessary), income and residence (Table 4), the 
odds of having significant differences in cancer 
stages remained similar, with the exception of the 
2 female-only cancers. Physicians had 2.37- to 
2.46-fold higher risks of having higher stages of 
female breast and cervical cancer at diagnosis, 
although the results of the sensitivity analysis 
involving Western physicians were nonsignificant.

Interpretation

Our findings suggest that physicians are not more 
likely to have an earlier stage of cancer at diagnosis 

Table 1: Characteristics of participants before and after propensity score matching

Variable

Before matching, no. (%)

p value

After matching,* no. (%)

p value
Total 

(n = 274 003)
Nonphysicians 
(n = 273 461)

Physicians 
(n = 542)

Total 
(n = 3 216)

Nonphysicians 
(n = 2 680)

Physicians 
(n = 536)

 Sex < 0.001 0.97

Male 133 538 (48.7) 133 138 (48.7) 400 (73.8) 2 369 (73.7) 1 975 (73.7) 394 (73.5)

Female 140 465 (51.3) 140 323 (51.3) 142 (26.2) 847 (26.3) 705 (26.3) 142 (26.5)

Age, yr 0.001 0.99

25–44 40 881 (14.9) 40 781 (14.9) 100 (18.5) 597 (18.6) 498 (18.6) 99 (18.5)

45–54 61 617 (22.5) 61 485 (22.5) 132 (24.4) 773 (24.0) 642 (24.0) 131 (24.4)

55–64 60 294 (22.0) 60 159 (22.0) 135 (24.9) 791 (24.6) 658 (24.5) 133 (24.8)

≥ 65 111 211 (40.6) 111 036 (40.6) 175 (32.3) 1 055 (32.8) 882 (32.9) 173 (32.3)

Residence, level of urbanization < 0.001 1.000

1 78 010 (28.5) 77 811 (28.5) 199 (36.7) 1 199 (37.3) 1 000 (37.3) 199 (37.1)

2 and 3 122 463 (44.7) 122 231 (44.7) 232 (42.8) 1 393 (43.3) 1 161 (43.3) 232 (43.3)

4 and 5 49 249 (18.0) 49 175 (18.0) 74 (13.6) 440 (13.9) 366 (13.7) 74 (13.8)

6 and 7 24 281 (8.9) 24 244 (8.9) 37 (6.8) 184 (5.7) 153 (5.7) 31 (5.8)

Monthly income (NT$) < 0.001 1.000

≤ 17 280 15 369 (5.6) 15 343 (5.6) 26 (4.8) 156 (4.8) 130 (4.8) 26 (4.8)

17 281–36 300 209 179 (76.3) 209 074 (76.5) 105 (19.4) 630 (19.6) 525 (19.6) 105 (19.6)

36 301–45 800 22 396 (8.2) 22 302 (8.2) 94 (17.3) 568 (17.7) 474 (17.7) 94 (17.5)

45 801–57 800 10 929 (4.0) 10 889 (4.0) 40 (7.4) 239 (7.4) 199 (7.4) 40 (7.5)

57 801–72 800 9 362 (3.4) 9 267 (3.4) 95 (17.5) 575 (17.9) 480 (17.9) 95 (17.7)

≥ 72 801 6 768 (2.5) 6 586 (2.4) 182 (33.6) 1 048 (32.6) 872 (32.5) 176 (32.8)

Note: NT$ = New Tawain dollar. 
*Participants were assigned to the control and experimental groups in a 5:1 ratio (control:experimental).
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Table 2: Distribution and comparison of cancer stage at diagnosis among physicians and nonphysicians

Variable
No. of 

patients

Cancer stage, no. (%) p 
value0 I II III IV

Total 3216 280 (8.7) 831 (25.8) 660 (20.5) 778 (24.2) 667 (20.7) 0.48
Nonphysicians 2680 233 (8.7) 692 (25.8) 543 (20.3) 664 (24.8) 548 (20.4)
Physicians 536 47 (8.8) 139 (25.9) 117 (21.8) 114 (21.3) 119 (22.2)
Sex
Male 0.4
   Nonphysicians 1975 71 (3.6) 475 (24.0) 355 (18.0) 590 (29.9) 484 (24.5)
   Physicians 394 12 (3.0) 102 (25.9) 77 (19.5) 100 (25.4) 103 (26.1)
Female 0.8
   Nonphysicians 705 162 (23.0) 217 (30.8) 188 (26.7) 74 (10.5) 64 (9.1)
   Physicians 142 35 (24.6) 37 (26.0) 40 (28.2) 14 (9.9) 16 (11.3)
Age, yr
25–44 0.4
   Nonphysicians 498 89 (17.9) 144 (28.9) 104 (20.9) 94 (18.9) 67 (13.4)
   Physicians 99 24 (24.2) 26 (26.3) 23 (23.2) 12 (12.1) 14 (14.1)
45–54 0.8
   Nonphysicians 642 83 (12.9) 178 (27.7) 139 (21.6) 127 (19.8) 115 (17.9)
   Physicians 131 13 (9.9) 40 (30.5) 31 (23.7) 23 (17.6) 24 (18.3)
55–64 0.8
   Nonphysicians 658 39 (5.9) 196 (29.8) 136 (20.7) 169 (25.7) 118 (17.9)
   Physicians 133 6 (4.5) 34 (25.6) 31 (23.3) 35 (26.3) 27 (20.3)
≥ 65 0.6
   Nonphysicians 882 22 (2.5) 174 (19.7) 164 (18.6) 274 (31.1) 248 (28.1)
   Physicians 173 4 (2.3) 39 (22.5) 32 (18.5) 44 (25.4) 54 (31.2)
Residence, level of urbanization
Level 1 0.8
   Nonphysicians 1000 95 (9.5) 264 (26.4) 214 (21.4) 249 (24.9) 178 (17.8)
   Physicians 199 18 (9.0) 50 (25.1) 48 (24.1) 44 (22.1) 39 (19.6)
Levels 2 and 3 0.9
   Nonphysicians 1161 104 (9.0) 289 (24.9) 237 (20.4) 280 (24.1) 251 (21.6)
   Physicians 232 21 (9.0) 59 (25.4) 50 (21.5) 50 (21.5) 52 (22.4)
Levels 4 and 5 0.3
   Nonphysicians 366 22 (6.0) 101 (27.6) 65 (17.8) 97 (26.5) 81 (22.1)
   Physicians 74 3 (4.0) 24 (32.4) 9 (12.2) 15 (20.3) 23 (31.1)
Levels 6 and 7 0.2
   Nonphysicians 153 12 (7.8) 38 (24.8) 27 (17.6) 38 (24.8) 38 (24.8)
   Physicians 31 5 (16.1) 6 (19.3) 10 (32.3) 5 (16.1) 5 (16.1)
Monthly income, NT$
≤ 17 280 0.98
   Nonphysicians 130 8 (6.1) 36 (27.7) 31 (23.8) 30 (23.1) 25 (19.2)
   Physicians 26 2 (7.7) 8 (30.8) 5 (19.2) 6 (23.1) 5 (19.2)
17 281–36 300 0.7
   Nonphysicians 525 48 (9.1) 101 (19.2) 110 (20.9) 137 (26.1) 129 (24.6)
   Physicians 105 10 (9.5) 23 (21.9) 24 (22.9) 20 (19.0) 28 (26.7)
36 301–45 800 0.6
   Nonphysicians 474 38 (8.0) 107 (22.6) 86 (18.1) 136 (28.7) 107 (22.6)
   Physicians 94 7 (7.4) 19 (20.2) 24 (25.5) 25 (26.6) 19 (20.2)
45 801–57 800 0.5
   Nonphysicians 199 19 (9.5) 51 (25.6) 37 (18.6) 50 (25.1) 42 (21.1)
   Physicians 40 4 (10.0) 15 (37.5) 8 (20.0) 7 (17.5) 6 (15.0)
57 801–72 800 0.3
   Nonphysicians 480 35 (7.3) 130 (27.1) 100 (20.8) 114 (23.7) 101 (21.0)
   Physicians 95 7 (7.4) 21 (22.1) 14 (14.7) 25 (26.3) 28 (29.5)
72 801 0.6
   Nonphysicians 872 85 (9.7) 267 (30.6) 179 (20.5) 197 (22.6) 144 (16.5)
   Physicians 176 17 (9.7) 53 (30.1) 42 (23.9) 31 (17.6) 33 (18.7)
No catastrophic illness 0.5
Nonphysicians 2586 230 (8.9) 664 (25.7) 524 (20.3) 647 (25.0) 521 (20.1)
Physicians 517 44 (8.5) 136 (26.3) 112 (21.7) 111 (21.5) 114 (22.0)
Catastrophic illness 0.2
Nonphysicians 94 3 (3.2) 28 (29.8) 19 (20.2) 17 (18.1) 27 (28.7)
Physicians 19 3 (15.8) 3 (15.8) 5 (26.3) 3 (15.8) 5 (26.3)
CCI score
0 0.2
   Nonphysicians 801 138 (17.2) 218 (27.2) 197 (24.6) 176 (22.0) 72 (9.0)
   Physicians 176 29 (16.5) 49 (27.8) 43 (24.4) 30 (17.0) 25 (14.2)
1–3 0.6
   Nonphysicians 1130 83 (7.3) 340 (30.1) 242 (21.4) 306 (27.1) 159 (14.1)
   Physicians 216 16 (7.4) 74 (34.3) 49 (22.7) 54 (25.0) 23 (10.6)
4–6 0.05
   Nonphysicians 389 11 (2.8) 94 (24.2) 63 (16.2) 113 (29.1) 108 (27.8)
   Physicians 67 1 (1.5) 10 (14.9) 19 (28.4) 14 (20.9) 23 (34.3)
≥ 7 0.5
   Nonphysicians 360 1 (0.3) 40 (11.1) 41 (11.4) 69 (19.2) 209 (58.1)
   Physicians 77 1 (1.3) 6 (7.8) 6 (7.8) 16 (20.8) 48 (62.3)

Note: CCI = Charlson comorbidity index, NT$ = New Taiwan dollar.
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compared with their nonphysician counterparts 
matched for age, sex, residence and income. The 
findings were consistent with extensive subgroup 
comparisons for cancer stage distribution 
(Table 2) and under multinomial logistic regres-
sion and sensitivity analyses (Table 4).

Being a physician confers several factors that 
influence health: high socioeconomic status, 
increased knowledge about health care, heavy 
workload and a high-stress working environ-
ment.5,9–11,26–29 After propensity score matching, 
our physician cohort and nonphysician control 
group were socioeconomically similar. Thus, the 
two groups may have differed in terms of knowl-
edge, attitude and practice of health care, or 
workload. The failure to diagnose cancer at ear-
lier stages in physicians suggests that they may 
have gaps in practising a healthy lifestyle, which 
deserve further attention.

Female physicians in our cohort had higher 
risks for advanced cancer stages at diagnosis for 
breast and cervical cancers. Sankila and colleagues 
have previously reported that the cancer risk of 
female health care personnel was increased when 
compared with that of all economically active 
women,30 and Chiang and colleagues have reported 
that only 12% of female medical personnel under-

went mammography and only 10% underwent 
clinical examinations as recommended.31 These 
studies suggest that certain obstacles may exist for 
female physicians to undergo screening, which 
could explain why female physicians have a higher 
risk of advanced cancer at diagnosis.

Attending screening services is important in 
the early detection of cancer. Women who con-
sistently underwent mammography screening as 
recommended were more likely to receive a 
diagnosis during the earlier stages of breast can-
cer.13 In Taiwan, the percentage of advanced 
stages of cervical cancer have declined since the 
implementation of a national screening program 
in 1995.12,14 However, physicians appear to have 
mediocre participation in screening. Gross and 
colleagues reported that 35% of physicians they 
followed in the United States did not have a reg-
ular source of health care, suggesting that the 
physicians were not undergoing recommended 
screening for breast, colon or prostate cancer.32 
In Israel, 59.4% of family physicians reported a 
strong belief in the importance of screening tests, 
but only 27.5% underwent such tests them-
selves.33 In Canada, although 48% of physicians 
have undergone a clinical breast or testicular 
examination, 39% of doctors had not received 

Table 3: Relative risk of differences in cancer stages at diagnosis

Comparison

All physicians Western physicians

OR* (95% CI) p value OR* (95% CI) p value

All included cancers

Stage 0 v. ≥ stage I 0.99 (0.71–1.38) 0.95 1.00 (0.69–1.45) 0.99

≤ stage I v. ≥ stage II 0.99 (0.82–1.21) 0.9 0.93 (0.75–1.16) 0.5

≤ stage II v. ≥ stage III 0.93 (0.77–1.12) 0.5 0.95 (0.77–1.18) 0.7

≤ stage III v. stage IV 1.11 (0.89–1.39) 0.4 1.20 (0.94–1.54) 0.1

Included cancers† excluding female-only cancers‡

Stage 0 v. ≥ stage I 1.01 (0.58–1.78) 0.96 1.19 (0.61–2.32) 0.6

≤ stage I v. ≥ stage II 0.93 (0.74–1.17) 0.5 0.86 (0.67–1.11) 0.2

≤ stage II v. ≥ stage III 0.89 (0.73–1.10) 0.3 0.87 (0.69–1.10) 0.2

≤ stage III v. stage IV 1.04 (0.82–1.33) 0.7 1.10 (0.84–1.43) 0.5

Female-only cancers‡

Stage 0 v. ≥ stage I 0.97 (0.62–1.52) 0.9 0.75 (0.45–1.25) 0.3

≤ stage I v. ≥ stage II 1.21 (0.81–1.82) 0.3 1.02 (0.62–1.68) 0.9

≤ stage II v. ≥ stage III 1.24 (0.66–2.30) 0.5 1.22 (0.58–2.58) 0.6

≤ stage III v. stage IV 2.64 (1.20–5.81) 0.02 2.87 (1.17–7.05) 0.02

Note: CI = confidence interval, OR =  odds ratio. 
*Reference group: nonphysicians.  
†Lung cancer, colorectal cancer, oral cancer and hepatoma.  
‡Female breast and cervical cancer.
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such an examination for more than 5 years or 
had never received one.34 Further research may be 
needed to investigate physician participation in 
screening.

Access to a primary care physician may be an 
additional factor related to cancer being diagnosed 
at an earlier stage. An adequate supply of primary 
care physicians had protective effects on breast 
cancer stage and survival in Ontario,15 and higher 
physician density was associated with lower inci-
dence of late-stage colorectal cancer in Pennsylva-
nia.16 Furthermore, physicians, with their medical 
networks and better access to proper care, have 
been shown to have better health outcomes then 
nonphysicians. Shen and colleagues reported that 
physicians are less likely to have or die of severe 
sepsis with acute severe infections, and better med-
ical knowledge, higher disease awareness and eas-
ier access to health care were considered as related 
factors.10 In addition, Ridker and colleagues attrib-
uted a lower risk of death from acute myocardial 
infarction in male physicians to the shorter time 
delay from disease onset to hospital admission.11

Physicians in both Canada and Taiwan have 
reported their workload as too heavy;5,26 how-
ever, the workloads of physicians under different 

health care systems differ substantially. This is a 
potential avenue for further investigation.

Limitations
Neither database provided important information 
on cancer-related personal health behaviours. 
However, the propensity score adjustment is an 
important statistical technique to reduce the bias 
from confounding variables in observational 
studies and mimic the results of randomized con-
trol tests.35 We used the propensity score method 
with extensive matches including income and 
environmental factors to reduce potential con-
founding factors. In addition, the long follow-up 
and nationwide design provided adequate power.

Thyroid cancer and prostate cancer are both 
reported to be common cancers in physicians;1 
however, because their rankings in the general 
population are not high enough to be included in 
the long form of the Taiwan Cancer Registry File, 
these cancers were not included in our analysis.

Conclusion
Cancer is not diagnosed at earlier stages in phy-
sicians than in nonphysicians in Taiwan. How-
ever, female physicians are more likely to have 

Table 4: Relative adjusted* risk of differences in cancer stage at diagnosis

Comparison

All physicians Western physicians

Adjusted OR† (95% CI) p value Adjusted OR† (95% CI) p value

All included cancers

Stage 0 v. ≥ stage I 0.99 (0.70–1.41) 0.96 0.91 (0.61–1.35) 0.6

≤ stage I v. ≥ stage II 0.99 (0.81–1.22) 0.9 0.88 (0.70–1.11) 0.3

≤ stage II v. ≥ stage III 0.92 (0.75–1.13) 0.4 0.88 (0.70–1.11) 0.3

≤ stage III v. stage IV 1.14 (0.89–1.46) 0.3 1.18 (0.90–1.55) 0.2

Included cancers‡ excluding female-only cancers§

Stage 0 v. ≥ stage I 1.03 (0.58–1.82) 0.9 1.17 (0.60–2.31) 0.6

≤ stage I v. ≥ stage II 0.93 (0.73–1.17) 0.5 0.83 (0.64–1.08) 0.2

≤ stage II v. ≥ stage III 0.89 (0.71–1.10) 0.3 0.84 (0.66–1.07) 0.2

≤ stage III v. stage IV 1.06 (0.82–1.38) 0.7 1.09 (0.82–1.45) 0.6

Female-only cancers§

Stage 0 v. ≥ stage I 0.91 (0.57–1.46) 0.7 0.69 (0.41–1.19) 0.2

≤ stage I v. ≥ stage II 1.12 (0.73–1.71) 0.6 0.91 (0.54–1.53) 0.7

≤ stage II v. ≥ stage III 1.09 (0.57–2.11) 0.8 1.02 (0.46–2.26) 0.96

≤ stage III v. stage IV 2.37 (1.01–5.57) 0.048 2.46 (0.92–6.58) 0.07

Note: CI = confidence interval, OR =  odds ratio.
*Models were controlled for age, sex (with the exception of the female-only cancers), income, residence, catastrophic illness 
and Charlson comorbidity index.
†Reference group: nonphysicians.
‡ Lung cancer, colorectal cancer, oral cancer and hepatoma.  
§Female breast cancer and cervical cancer.
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more advanced stages of breast and cervical can-
cer at diagnosis.
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