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The association between schizophrenia and cancer risk is conten-
tious in the clinical and epidemiological literature. Studies from
different populations, tumor sites, or health care systems have
provided inconsistent findings. In the present study, we exam-
ined a less well-investigated hypothesis that age plays a crucial
role in cancer risk in schizophrenia. We conducted a nationwide
cohort study using Taiwan’s National Health Insurance Research
Database (NHIRD) between 1995 and 2007. Overall, gender-, and
age-stratified standardized incidence ratios (SIR) were used to
investigate the pattern of cancer risk by age. Of the 102 202
schizophrenic patients, 1738 developed cancer after a diagnosis
of schizophrenia (SIR = 0.92; 95% confidence interval [CI] 0.90–
0.96). However, the age-stratified SIR declined with age (e.g. SIR
[95% CI] = 1.97 [1.85–2.33], 0.68 [0.65–0.78], and 0.36 [0.34–0.45]
for those aged 20–29, 60–69, and �70 years, respectively) in
both genders and for major cancers. Cancer risks in schizophrenic
patients were lower for cancers that are more likely to develop
at an older age in the general population (e.g. stomach cancer
[SIR = 0.62; 95% CI 0.57–0.80], pancreatic cancer [SIR = 0.49; 95%
CI 0.39–0.84], and prostate cancer [SIR = 0.35; 95% CI 0.29–0.58]).
In contrast, cancer risks were higher for cancers that have a
younger age of onset, such as cancers of the nasopharynx
(SIR = 1.18; 95% CI 1.08–1.49), breast (SIR = 1.50; 95% CI 1.44–
1.66) and uterine corpus (SIR = 2.15; 95% CI 1.98–2.74). The
unique age structures and early aging potential of schizophrenia
populations may contribute to the observed inverse relationship
between age and cancer risk. Higher cancer comorbidity in young
schizophrenic patients deserves more attention. (Cancer Sci 2013;
104: 383–390)

S chizophrenia, a devastating brain disorder with high mor-
bidity and mortality, affects approximately 1% of the pop-

ulation worldwide.(1) In addition to suicide and accidents,
cardiovascular, respiratory, and metabolic diseases are fre-
quently comorbid with schizophrenia.(2,3) However, whether
schizophrenic patients have a higher risk of cancers remains
contentious. Although some studies have found that cancer risk
in patients with schizophrenia was higher relative to the
general population,(4) others have found either lower cancer
risk(5–8) or no difference.(9) In general, findings vary greatly
with regard to the direction and size of the difference accord-
ing to tumor sites,(10) study sites, racial and ⁄or ethnic groups,
and populations.(11)

Several hypotheses have been proposed to explain the differ-
ential cancer risk in the schizophrenic population. Patients with
schizophrenia may appear to have lower risk because they are
less likely to be screened for cancer, due to their more limited
access to health care.(3,12) It is also possible that prolonged

hospitalization, where smoking is prohibited and diets are con-
trolled, can protect patients from developing cancer.(5) Others
have suggested that genetic factors may play a prote-
ctive role.(13,14) In contrast, some patient characteristics (e.g.
unhealthy lifestyle, poor self-care, drug abuse, smoking and
heavy drinking) can elevate the risk of cancer.(15,16) For exam-
ple, Lichtermann et al.(4) reported that patients with schizo-
phrenia have a higher risk of lung cancer in psychiatric care
settings where smoking was allowed.
The present study examines the effects of age on cancer risk

among patients with schizophrenia, which is an important yet
less well-studied issue. It is well established that cancer is a
disease of aging. However, age may affect the pattern of cancer
risk in the schizophrenic population in several ways. For exam-
ple, the schizophrenic population has a relatively low propor-
tion of older people because of its high mortality at an early
age.(17) The average age at the time of death for schizophrenic
patients (57.3–65.5 years old(18)) is lower than that of the gen-
eral population, with the life expectancy of schizophrenic
patients shorter by 16.3–18.7 years.(19) Therefore, it is possible
that cancer risks may be lower among older schizophrenic
patients due to competitive mortality; that is, schizophrenic
patients may die earlier because of other diseases and ⁄or condi-
tions, including accidents or suicide. Thus, few schizophrenic
patients live to an older age when cancers begin to develop. It
is also possible that younger schizophrenic patients may experi-
ence earlier aging. Kirkpatrick et al.(20) have posited that physi-
ological changes associated with aging occur at an earlier age
in people with schizophrenia than in the general population.
This early aging hypothesis is supported by the fact that schizo-
phrenic patients with early adulthood-onset schizophrenia exhi-
bit different clinical manifestations and pathophysiology
compared with those who develop schizophrenia after middle
age.(1,21,22) These factors may contribute to different age-related
cancer risks between the schizophrenic and general populations.
Specifically, the unique age structure and the early aging
hypothesis of schizophrenia may lead to a pattern of decreasing
cancer risks with age. In the present study, we sought to docu-
ment the relationships between age and cancer risk in patients
with schizophrenia.

Material and Methods

Data source. The National Health Insurance Research Data-
base (NHIRD) is a comprehensive dataset on more than 99%
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of the 23.74 million people in Taiwan enrolled in the National
Health Insurance (NHI) program.(23) The NHIRD offers a rich
set of patient and clinical information, including demographics,
diagnostic codes, dates and types of procedures, prescription
drugs, and expenditures.(24,25) The data used in the present
study came from a subset of the NHIRD, namely the Registry
for Catastrophic Illness Patient Database (RCIPD). Patients
who qualify as having a “catastrophic illness” (including
schizophrenia and cancer) are waived their copayments for ser-
vices. The diagnosis and enrollment of schizophrenic patients
into the RCIPD are quite accurate because of the incentive for
patients to obtain benefits and care, as well as the rigorous reg-
ulatory review and verification of the clinical information.

Study subjects. To be enrolled in the RCIPD, patients with
schizophrenia must have been admitted to an acute psychiatric
ward for at least 1 month or have been followed regularly by
board-certified psychiatrists in an outpatient setting for at least
6 months. The subjects of the present study were patients who
had been diagnosed and registered with schizophrenia (ICD-9
CM code 295) between March 1, 1995, and December 31, 2007,
excluding schizophreniform disorders (ICD-9 CM code 295.8),
which do not meet the qualifying criteria for the RCIPD.(26)

Patients younger than 20 years of age and those with previous
cancers were excluded from the study. These patients with
schizophrenia thus identified were then tracked until the occur-
rence of the first cancer, death, or the end of the study, which-
ever occurred first. Diagnoses of cancers in the present study are
also quite reliable because specialists must supply ICD codes
with pathological and imaging results for RCIPD verification.
Cancers were identified by ICD-9 CM codes 140–208. Meta-
static malignancies were excluded from the study because the
stability of these diseases is relatively low.
The present study was approved by the Institutional Review

Board of China Medical University Hospital.
Statistical analysis. Analysis of age structure. We provide

two sets of statistics to investigate the relationship between
age and cancer risks in patients with schizophrenia. First, we
illustrated the difference in underlying age distributions
between the schizophrenic and general populations during the
study period (1995–2007). We graphed the proportion of total
person-years contributed by each age group in the schizo-
phrenic and general populations separately. The proportion of
total person-years by age was calculated as the total person-
years observed in each age strata divided by the total person-
years contributed by all patients in the respective population.
Analysis of cancer risk. We calculated overall and age-

specific standardized incidence ratios (SIR) to investigate over-
all cancer risk and the pattern of cancer risk by age among the
patients with schizophrenia. The SIR were calculated by divid-
ing the actual observed number of cancer cases that emerged
among the patients with schizophrenia by the expected number
of cancer cases. The expected number of cancer cases was
derived by multiplying the age-, gender-, and follow-up year-
specific group population of schizophrenic patients by the
cancer incidence of the corresponding group in the general
population. The population of each age and sex strata and the
corresponding stratum-specific incidence rates of cancers for
the entire population were based on the Taiwan population
census and National Cancer Registry cancer registry data,
respectively. The 95% confidence intervals (CI) of SIR and
trend analysis were calculated assuming a Poisson distribu-
tion.(27) The SIR trends for cancers were calculated across age
categories. Ptrend < 0.05 was considered significant. Cancers
for which fewer than 10 cases were observed in the schizo-
phrenia group were excluded from SIR analysis. These cancer
sites included the eye, nasal cavities, middle ear and accessory
sinuses, salivary gland, larynx, small intestine, duodenum, gall-
bladder, extrahepatic bile ducts, retroperitoneum, peritoneum,

pleura, thymus, heart, mediastinum, malignant melanoma,
other nervous system, bone, Hodgkin’s disease, connective and
other soft tissue, other endocrine glands and related structures,
and male breast, penis, and testis. Stratified SIR were not cal-
culated if the gender and ⁄or age stratum had fewer than 10
observed cases.
All analyses were performed using SAS for Windows, version

9.1 (SAS Institute, Cary, NC, USA).

Results

Age distribution in the schizophrenia versus general popula-
tion. In all, 102 202 schizophrenic patients were identified on
the RCIPD, of whom 55 755 (54.55%) were men and 46 447
(45.45%) were women. The mean duration of follow-up was
7.58 years, with a total of 774 691 person-years. The 12-year
prevalence of schizophrenia in the present study was 4.6 per
1000. Figure 1 shows the age distribution in the schizophrenic
and general populations. As shown in Figure 1, there was a
higher percentage of younger subjects in the schizophrenic
compared with general population, with a quicker drop-off of
the number of older people. The proportion of total person-
years contributed by the 50–59, 60–69, and � 70 years age
groups in the general population was 28.6%, 15.94%, and
5.38%, respectively, compared with 14.58%, 5.82%, and
1.52%, respectively, in the schizophrenic population.

Age of onset of cancer in the general Taiwanese popula-
tion. Consistent with the rest of the world, cancer is a disease
of old age in Taiwan. Table S1 presents cancer incidence
according to age at onset and cancer sites in the general Tai-
wanese population. Prostate, pancreatic, liver, stomach, lung,
and colorectal cancers have an older (� 60 years) age of
onset, whereas cancers of the nasopharynx, breast, and uterine
corpus have a much younger (40–59 years) age of onset.

Overall, site-specific, and gender-specific SIR in schizophre-
nia. Of the patients with schizophrenia, 1738 were diagnosed
with cancer during the study period. The mean (�SD) age of
schizophrenic patients at the time of RCIPD registration was
39.03 � 12.81 years, whereas the mean (�SD) age at the time
of cancer diagnosis was 52.94 � 12.53 years. Compared with
the general population, schizophrenic patients had a signifi-
cantly lower relative risk of cancer overall (SIR = 0.92; 95%
CI 0.90–0.96; Table 1). In stratified analysis according to tumor

Fig. 1. Age structure in the schizophrenic and general populations in
Taiwan. The age structure in the schizophrenic and general popula-
tions is presented as the follow-up time at risk for cancer in both pop-
ulations during the present study (1995–2007) according to age.
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site, SIR varied greatly. For example, SIR were >1 for cancers
of the nasopharynx, brain, breast, uterine cervix (invasive),
uterine corpus, ovary, and other uterine adnexa, but were <1
for cancers of the lip, oral cavity and pharynx, stomach, colo-
rectum, liver, pancreas, lung, thyroid, other skin, and prostate.
Stratifying cancer risk according to gender revealed that

female patients with schizophrenia had a higher overall cancer
risk compared with the general population (SIR = 1.20; 95%
CI 1.18–1.28; Table 1), whereas male schizophrenic patients
had a lower overall cancer risk (SIR = 0.67; 95% CI 0.66–
0.72; Table 1). After excluding women-specific cancers, the
cancer risk of female patients schizophrenia was found to be
similar to that of the general population (SIR = 0.95; 95% CI
0.92–1.04). Thus, the higher relative risk of cancer among
female patients with schizophrenia overall appears to be driven
primarily by a greater risk of cancer of the breast, uterine cer-
vix (invasive), uterine corpus, and ovary.

Higher cancer risks in younger schizophrenic patients. To
understand the pattern of cancer risk by age, we plotted SIR
according to age group (Fig. 2). The relative risk of cancer in
schizophrenia is highest among those aged 20–29 years and
declines steadily with increasing age. For example, the SIR
(95% CI) for younger schizophrenic patients aged 20–29 and
30–39 was 1.97 (1.85–2.33) and 1.42 (1.38–1.57), respectively.
However, the SIR (95% CI) for those aged 60–69
and � 70 years was 0.68 (0.65–0.78) and 0.36 (0.34–0.45),
respectively. Moreover, higher cancer risks in younger patients
with schizophrenia were observed for both genders, even fol-
lowing the exclusion of female-specific cancers. Statistical
analysis revealed that the SIR for cancer in both genders were
highest for those in the younger age groups and declined sig-
nificantly with age (Ptrend < 0.0001).
We further investigated whether the age-related patterns for

the major cancers in Taiwan were observed across all cancers.
Table 2 provides age-specific SIR according to cancer. Essen-
tially, the same age-related pattern for overall cancer risk
shown in Figure 2 was observed for most of major cancers
examined (Table 2). Specifically, patients with schizophrenia
with the youngest age at onset (i.e. 20–39 years) were found
to have the highest SIR, with SIR declining thereafter with
age. This pattern was found for all common cancers in Tai-
wan, including cancers of the lip, oral cavity and pharynx,
stomach, colorectum, liver, lung, breast, and uterine corpus.
Therefore, the pattern of declining risk with increasing age is
not cancer specific and is likely to be driven by common fac-
tors that exist in the schizophrenic population.

Discussion

There are two important findings of the present 12-year nation-
wide cohort study into cancer risk according to age in patients
with schizophrenia in Taiwan. First, among schizophrenic
patients, cancer risk appears to decrease with age, which is in
contrast with the pattern in the general population, in which
cancer risk increases with age. In particular, the relative risk
of cancer was highest among those schizophrenic patients aged
20–29 years, and declined thereafter. This pattern was
observed in both genders and for all common types of cancers.
Second, compared with the general population, younger
schizophrenic patients (20–39 years) have higher risk relative
of cancer than their corresponding age group in the general
population. In contrast, older patients (� 50 years) had lower
relative cancer risks. We think that a significant shift in the
age distribution towards younger age and potential early aging
occurring among patients with early adulthood onset schizo-
phrenia may contribute to these patterns.
As Shiels et al.(28) discussed in the comparison of patients

with human immunodeficiency virus (HIV) ⁄ acquired immuno-

deficiency syndrome (AIDS) and the general population, fun-
damental differences in the age composition of populations
could lead to biases in estimated cancer risks. Similar to HIV ⁄
AIDS, schizophrenia is associated with a relatively high mor-
tality for younger-aged individuals, such that only 14.58% of
the population survives to 50 years.(17,18) The sharp decrease
in the number of older patients with schizophrenia is likely to
contribute to the pattern of declining cancer risk with increas-
ing age because of competing mortality: patients may have
died as a result of other reasons before being diagnosed with
cancer. The very small older schizophrenic population may
also lead to unstable estimates of SIR. However, because we
found the same pattern for all types of cancer and for both
genders, it is most likely due to a common underlying factor
(e.g. the age structure of the population) rather than cancer- or
gender-specific factor(s). Although other studies have docu-
mented declining cancer risks with age in schizophrenia and
have proposed several hypotheses to account for the observa-
tions,(29,30) the present study is the first to examine the role of
age structure. Because of the different age composition of the
populations, the age structure hypothesis can also explain why
some studies using different schizophrenia study populations at
different times, locations, and countries found higher cancer
risk for schizophrenic patients, whereas others have reported
lower risks.
Another important finding consistent with the shift in the

age structure of the schizophrenic population is that the SIR
are driven by the age of onset of the cancer. Because the SIR
weights cancer incidence in the general population with the
age distribution of the study population, the overall SIR will
be underestimated if the study population has a very small pro-
portion of people in whom cancer incidence is high and vice
versa. The age structure hypothesis is consistent with our find-
ing that for the schizophrenia population the SIR is <1 for can-
cers with an old (>60 years) age of onset in the general
population (e.g. stomach cancer [SIR = 0.62], pancreatic can-
cer [SIR = 0.49], and prostate cancer [SIR = 0.35]). For the
same reason, the SIR was >1 for cancers with a younger
(<50 years) age of onset in the general population (e.g. cancers
of the nasopharynx [SIR = 1.18], breast [SIR = 1.50], and
uterine corpus [SIR = 2.15]).
For almost all cancers examined, female schizophrenic

patients appeared to have higher cancer risks than male schizo-
phrenic patients, which is in line with many previous studies
that have performed gender analyses.(5,31) Female schizo-
phrenic patients have an increased risk of cancers of the breast,
ovary, uterine corpus, and uterine cervix compared with the
general female population in Taiwan, consistent with other
studies that have reported that breast cancer is the leading type
of cancer in women with schizophrenia in other coun-
tries.(5,7,31) It was interesting to find that women with schizo-
phrenia had higher risks of both cancer of the uterine corpus
(usually endometrial cancer(32)) and invasive cervical cancer
(Table 1), even though the pathogenesis of the two cancers
differs. Endometrial cancer, along with breast and ovarian can-
cers, is related to hormonal factors.(32) It has been suggested
that the prolactin-releasing side effect of some antipsychotics
may be related to galactorrhea, menstrual irregularities, sexual
dysfunction, infertility, decreased bone mineral density,(33) and
a higher risk of endometrial and breast cancer.(34,35) Other risk
factors, such as obesity, tobacco use, and a sedentary lifestyle,
may also explain, in part, the higher overall risk of breast,
endometrial, and ovarian cancers in women with schizophre-
nia.(36) In contrast, cervical cancer is related to infection with
the human papillomavirus (HPV),(37) and its invasive progres-
sion can be prevented by early detection of cervical dyspla-
sia.(32) Cervical cancer screening programs (papanicolaou test)
have significantly reduced the incidence of invasive cervical
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cancer (a reduction of 48.0% from 1995 to 2006) in the gen-
eral population in Taiwan; this reduction is greater than that
seen with screening programs for other cancers.(38) However,
women with schizophrenia are less likely to have a papanico-
laou test and therefore benefit from the program.(39) The pres-
ent findings of an increased risk of invasive cervical cancer in
women with schizophrenia compared with the general popula-
tion may be due to the screening gap (Tables 1,2). More stud-
ies are needed to examine the trend regarding the risk of
cervical cancer in relation to the papanicolaou test in women
with schizophrenia.
In the present study, the finding of different cancer risks

according to gender is likely also driven by underlying differ-
ences in age structure between the two groups. Women live
longer, thus resulting in a higher proportion of older female
patients with schizophrenia, which will likely lead to a higher
overall SIR relative to that for male patients. In addition,
female-specific cancers tend to occur at younger ages. For
example, it has been reported that breast cancer is a cancer of
younger age for Asian women.(40) This, too, will lead to higher
overall SIR for women. Indeed, when we excluded women-
specific cancers (i.e. cancer of the breast, uterine cervix, uter-
ine corpus, ovary, and other uterine adnexa), the SIR for
female schizophrenic patients became <1, further supporting
our age structure hypothesis.
The second major finding of the present study is that, com-

pared with the general population, schizophrenic patients seem
to have higher risks of cancer in younger age groups and lower
risks of cancer in older age groups based on SIR. This trend is
very consistent among overall cancer risk, by cancer type, or
by gender for the major cancers we investigated. Although the
age distribution in schizophrenia suggests a decreasing trend of
cancer risk among patients with older age, it does not neces-
sarily indicate elevated cancer risks relative to the general pop-
ulation among younger people. Therefore, the hypothesis that
schizophrenia is a disease of accelerated aging(20) appears to
better describe the higher risks of cancers among younger
schizophrenic patients observed in the present study. It was
demonstrated that individuals with schizophrenia are more
likely to have some sort of abnormalities,(41) are less respon-
sive to medications, exhibit more impaired functioning, and
have a poorer quality of life, particularly in the case of those
with early adulthood onset schizophrenia.(42) Because neuro-
psychiatric and physical degeneration may occur at a younger
age, cancer screening should probably begin at a younger age
for schizophrenic patients to avoid excessive mortality.(18,43)

It may be that schizophrenic patients are more likely to
be positive for risk factors for cancer development, such as

cigarette smoking,(16) alcohol and drug use, poor dietary hab-
its,(44) obesity,(45) and less physical activity and exercise.(46)

However, these risk behaviors need time to exert a cumula-
tive carcinogenic effect and tend to affect older patients;
therefore, the factors cannot explain the increased cancer risk
in younger schizophrenic patients in the present study.
Genetic factors may also contribute to cancer risk. It has
been hypothesized that the tumor suppressor gene is a candi-
date susceptibility gene in schizophrenia(13) based on the
decreased cancer risks in patients with schizophrenia(5) and
their parents and siblings.(4) However, this hypothesis was
regarded as premature(47) and is not supported by other
research(29) or the findings of the present study, which shows
an increased risk for cancer in younger patients with schizo-
phrenia.
The present study has the highest number of person-year

observations of existing studies, which allowed us to conduct
analyses according to gender and cancer type, the results of
which were consistent with those published in the litera-
ture.(5,7,31) However, there are several limitations to the present
study. First, the NHIRD database does not contain any per-
sonal information, such as information regarding lifestyle and
family history. However, our finding of an age effect is unli-
kely to be affected by these factors. Second, the present study
only analyzed patients with schizophrenia who had purchased
NHI. However, it should be kept in mind that the insurance
rate reached 99% and the 12-year prevalence of treated schizo-
phrenia was 4.6 per 1000, which is close to that in other coun-
tries.(48) These 12-year statistics support the accuracy of both
the diagnosis and enrollment of schizophrenic patients in the
present study. Third, some patients may not have been diag-
nosed immediately during the early stages of schizophrenia,
thus resulting in a lag in the schizophrenia database. This may
results in lower SIR for schizophrenic patients because youn-
ger schizophrenic patients would have been categorized into
an older age group. However, this would not change the trend
for younger schizophrenic patients to have a higher cancer
risk. Fourth, following most previous research, the present
study only included those patients who were first diagnosed
with schizophrenia, then cancer. The selection bias may ignore
patients who were diagnosed with cancer before being diag-
nosed with schizophrenia, resulting in competitive mortality
due to cancer; thus, the overall SIR for cancer may have been
underestimated. Fifth, the overall sample size of the present
study is relatively large, but we have limited power to analyze
SIR by cancer type and ⁄or by gender for some cancers with
low prevalence. Although SIR are supposed to produce less
bias for rare diseases and we did not perform analyses for

Fig. 2. Overall and gender-specific standardized
incidence ratios (SIR) according to age group in the
schizophrenic population. †Age refers to the age at
which the person was registered as having
schizophrenia on the Registry for Catastrophic Illness
Patient Database. ‡Excluding specific cancers sites in
women (i.e. breast, uterine cervix, uterine corpus,
ovary, and other uterine adnexa). CI, confidence
interval.
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cancers with fewer than 10 cases, some of the results may be
unstable when the number of observed cases is small. Sixth,
the subjects of the present study were Taiwanese, mainly Han
Chinese. Although the clinical manifestations of schizophrenia
are similar across races, cancer risks in younger schizophrenic
patients among races deserves further investigation.
In conclusion, the present study examined the hypothesis

that the particular age structure in schizophrenia may affect
the estimated cancer risks for schizophrenic patients and
found several pieces of evidence to support this hypothesis.

The findings that cancer risk decreases with age, is higher for
cancers with an earlier age at onset, and is higher among
women can all be consistently explained by the significant
shift in the distribution of the schizophrenic population
towards younger age. In addition, comparing the relative risks
of cancer in schizophrenia relative to the general population
in Taiwan, younger schizophrenic patients presented higher
cancer risks for nearly all the major cancers we examined.
Early aging in schizophrenic patients with younger-onset
schizophrenia may be a potential explanation for this observa-

Table 2. Age-specific standardized incidence ratios in schizophrenia according to cancer type

Cancer type Age (years)†
Observed no.

cancer cases

Expected no.

cancer cases‡
SIR (95%CI) Ptrend

Lip, oral cavity, and pharynx 20–29 12 3 3.61 (2.90–6.30) <0.0001

30–39 45 30 1.50 (1.35–2.01)

40–49 32 53 0.60 (0.53–0.85)

50–59 15 29 0.52 (0.43–0.86)

60–69 9 17 –

� 70 1 5 –

Stomach 20–29 2 1 – 0.0196

30–39 13 10 1.36 (1.10–2.33)

40–49 14 18 0.80 (0.65–1.33)

50–59 10 16 0.63 (0.49–1.16)

60–69 10 20 0.51 (0.40–0.93)

� 70 11 20 0.55 (0.44–0.98)

Colorectum 20–29 8 6 – <0.0001

30–39 31 21 1.46 (1.28–2.07)

40–49 43 37 1.17 (1.05–1.58)

50–59 46 41 1.11 (1.00–1.48)

60–69 41 49 0.84 (0.75–1.13)

� 70 13 36 0.36 (0.29–0.61)

Liver 20–29 14 5 2.89 (2.36–4.85) <0.0001

30–39 42 36 1.18 (1.06–1.59)

40–49 55 55 1.00 (0.91–1.31)

50–59 43 56 0.77 (0.69–1.04)

60–69 31 64 0.49 (0.43–0.69)

� 70 5 29 –

Lung 20–29 5 1 – <0.0001

30–39 19 11 1.78 (1.50–2.78)

40–49 31 26 1.20 (1.05–1.70)

50–59 38 30 1.25 (1.12–1.72)

60–69 37 44 0.83 (0.74–1.15)

� 70 14 39 0.36 (0.20–0.60)

Breast 20–29 18 4 4.53 (3.80–7.16) 0.0501

30–39 85 45 1.88 (1.75–2.33)

40–49 118 92 1.27 (1.19–1.52)

50–59 84 54 1.55 (1.44–1.92)

60–69 34 20 1.70 (1.50–2.37)

� 70 2 4 –

Uterine cervix (invasive) 20–29 5 1 – 0.3843

30–39 25 15 1.68 (1.45–2.48)

40–49 46 28 1.67 (1.50–2.23)

50–59 33 18 1.88 (1.66–2.63)

60–69 10 10 1.01 (0.79–1.86)

� 70 5 4 –

Uterine corpus 20–29 3 1 – 0.0026

30–39 19 4 4.39 (3.70–6.85)

40–49 24 10 2.38 (2.06–3.55)

50–59 15 10 1.54 (1.27–2.53)

60–69 4 3 –

� 70 0 – –

†The age at which schizophrenia was registered on the National Health Insurance Research Database. ‡Expected cancer cases were calculated on
the basis of the age- and gender-specific cancer incidence of the general population in Taiwan. Stratified standardized incidence ratios (SIR)
were not calculated if the age group contained fewer than 10 observed cases. Cancers are omitted from the table if there were fewer than three
analyzable strata (with � 10 cases per stratum) for that cancer. CI, confidence interval.
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tion. For schizophrenic patients, both neuropsychiatric and
physical degeneration may occur at a younger age than in
the general population. More attention to higher physical
comorbidity, including cancer, in young schizophrenic
patients is warranted.
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