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Summary
Objective: This study uses a nationwide population-based dataset to explore factors and pat-
terns associated with traditional Chinese medicine (TCM) usage among schizophrenia patients.
Design: A retrospective population-based study. Administrative claims data obtained from the
Taiwan National Health Insurance Research Database covering the periods 1996—2004 was used
to examine patients hospitalized with schizophrenia between 1996 and 2001 (n = 34,100) to
determine whether they had visited TCM practitioners in 2004 for treatment of schizophrenia.
Setting: Taiwan.
Main outcome measures: Independent variables included patient’s age, gender, comorbid
medical disorders, number of visits to clinics, number of hospitalizations, income and the
geographical location and urbanization level of patients’ residences. Multivariate logistic
regressions were performed to determine the association between these factors and visits to
TCM practitioners for the treatment of schizophrenia.
Results: 3144 of the patients (9.2%) had visited TCM practitioners during 2004. After adjusting
for other factors, the odds of such visits by males were found to be 0.825 times those for
females, with the odds decreasing with patient’s age and urbanization level. The odds of visits
to TCM practitioners for patients hospitalized more than once were 3.557 times as high as those
for other patients, while those for patients with ≥50 prior visits to other conventional clinics
were 54.9 times those with ≤10 prior clinic visits.

Conclusions: We conclude that patient’s gender, age, geographical location, urbanization level,
severity of illness, number of visits to clinic, income and the presence of diabetes and hyper-
tension all have significant asso
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served.

ntroduction
substantial increase has been noted in the use of com-
lementary and alternative medicine (CAM) in Western
ountries, with various studies having reported that more
han one-third of all Americans had, at some time during the
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past decade, used CAM for a variety of health problems.1—4 It
is even reported in some studies that the use of CAM appears
to be higher among people with psychological disorders than
among the general population as a whole.5

A national survey carried out in 1997 by Kessler et al.
reported that 56.7% of adults who had complained of anxi-
ety attacks had used CAM to treat their condition during the
previous year, as did 53.6% who had complained of severe
depression.2 Wu et al.6 also reported that 54% of women
suffering from depression had reported some use of CAM
during the previous year. Indeed, several studies have con-
cluded that psychological disorders were one of the primary
factors leading to CAM usage.7,8

Nevertheless, despite the profusion of studies under-
taking investigations into the use of CAM as a treatment
protocol for patients with psychological disorders, to the
best of our knowledge, there have been very few studies
addressing the patterns of CAM usage among patients with
specific mental disorders. Russinova et al.9 reported that of
the 40 adult schizophrenia patients examined in their study,
15% had used herbs at some time for their mental problems;
it is, however, clear that no unequivocal conclusions could
be drawn from such a small and unrepresentative sample.
Furthermore, as in the majority of the prior studies, the
Russinova et al.9 study used survey research work to ascer-
tain CAM usage, as opposed to examining the use of CAM
among psychiatric patients in the ‘real world’.

Despite the obvious diversity in the varieties of CAM,
there has been a general tendency in the prior studies to
include several different CAM varieties into a single cat-
egory. Furthermore, the patterns and factors associated
with the use of remedies derived from a person’s native
or ancestral culture may also differ from practices in other
cultures; indeed, within Chinese communities, the use of
traditional Chinese medicine (TCM) has prevailed for more
than 2000 years as the ‘conventional’ method of treating
mental disorders.10 Today, TCM remains the most popular
form of CAM usage in Taiwan among people suffering from
mental disorders.11

Based on prior studies, it is reasonable to assume that
schizophrenia patients in Taiwan may use TCM at a higher
rate. However, it is probable that the patterns and factors
associated with TCM usage among schizophrenia patients
in Asian countries will differ from findings of prior stud-
ies in Western ones. Because TCM usage may interact
with concomitant psychiatric treatment, either positively
or adversely, mental health professionals need more infor-
mation on this issue. This study therefore, sets out to
explore the patterns and factors associated with TCM usage
among schizophrenia patients in Taiwan, using a nationwide
population-based dataset.

Initiated in March 1995, Taiwan’s National Health Insur-
ance (NHI) program finances health care for all citizens of
Taiwan. Characteristics of Taiwan’s NHI include; universal
coverage, a single-payer payment system with the govern-
ment as the sole insurer, comprehensive benefits, access
to any medical institution including conventional medicine

or TCM according to the patient’s choice, very low out-of-
pocket expenses (visiting allopathic and TCM clinics costs
patients the same amount), and a wide variety of providers
well distributed throughout the country. Allopathic and TCM
practitioners compete with one another for patients.
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By comparing our results with the findings of various
tudies undertaken in Western countries, we may be able
o provide some hint as to the future trends in TCM usage
mong schizophrenia patients in Chinese communities. This
tudy could also have some important policy implications for
ental healthcare professionals and policymakers; by facil-

tating cross-country comparisons, a better understanding
ay emerge of the help-seeking behavior of schizophrenia
atients and the factors influencing their decision to adopt
he use of CAM.

ethod

atabase

his study uses administrative claims data from the National
ealth Insurance Research Database (NHIRD), published by
he National Health Research Institute in Taiwan, cover-
ng the years 1996—2005. The dataset includes all medical
laims data from the National Health Insurance (NHI)
rogram, covering in excess of 21 million people, and
hereby representing around 96% of the island’s popula-
ion.

The NHI system is characterized by a single-payer pay-
ent system with all patients having unrestricted access to

ny healthcare provider of their choice. Various modalities
f TCM provided by board-certificated practitioners, includ-
ng Chinese herbal remedies, acupuncture and manipulative
herapy, have already been covered by the NHI program and
re readily available. Thus, the NHRID offers a unique oppor-
unity to explore actual TCM usage among schizophrenia
atients in the real world.

tudy sample

ll patients admitted to hospital psychiatric departments
n Taiwan between January 1996 and December 2001 with

principal diagnosis of schizophrenia (ICD-9-CM codes
95.XX) were selected as our study sample from the dataset
n = 34,137). Those patients under 18 years of age (n = 37)
ere excluded in order to limit the study sample to the
dult population of Taiwan. Ultimately, we were left with
sample of 34,100 eligible schizophrenia patients.

ey variables of interest

he dependent variable in this study was whether or not the
atients had visited TCM practitioners in 2004 for the treat-
ent of schizophrenia. Since the NHIRD includes all medical

laims data on ambulatory care visits, this allows us to iden-
ify whether the patients had ever visited TCM practitioners
uring that particular year.

The key independent variables of interest included; the
ge and gender of the patient, comorbid medical disor-
ers (specifically, hypertension and diabetes, which have

een observed to have higher rates among schizophrenia
atients12), the level of urbanization and geographical loca-
ion (Northern, Central, Eastern and Southern Taiwan) of the
atient’s community of residence, the number of visits to
linics in 2004, the number of hospitalizations in 2003 and
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Table 1 Descriptive analysis of sampled schizophrenia
patients in Taiwan, 2004a

Variables Total no. %

Gender
Male 19,255 56.5
Female 14,845 43.5

Age
18—24 1,790 5.3
25—34 9,107 26.7
35—49 16,003 46.9
≥50 7,200 21.1

Geographical location
Northern 15,093 44.3
Central 7,324 21.5
Southern 10,052 29.5
Eastern 1,631 4.8

Urbanization level
1 (highest) 8,272 24.3
2 9,399 27.6
3 5,391 15.8
4 4,921 14.4
5 (lowest) 6,117 17.9

Number of hospitalizations in 2003—2004
0 or 1 19,230 56.4
≥2 14,870 43.6

Number of visits to clinics in 2004
≤10 12,212 35.8
11—24 11,231 32.9
25—49 6,691 19.6
≥50 3,966 11.6

Monthly income
0 6,537 19.2
NT$1-9,999 16,796 49.3
≥NT$10,000 10,767 31.6

Diabetes
Yes 2,580 7.6
No 31,520 92.4

Hypertension
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004 and the monthly income. The patients were divided
nto one of four age groups, 18—24, 25—34, 35—49 and ≥50
ears.

In accordance with the standards published by the Tai-
anese National Health Research Institute, urbanization

evels in Taiwan comprise of seven strata, with level 1
eferring to the ‘most urbanized’ communities and level

referring to the ‘least urbanized’ communities. These
tandards include the population density of the community
people/km2), the proportion (in percentage terms) of peo-
le educated to college level or above, the proportion (in
ercentage terms) of elderly people within the community
those over the age of 65 years), the proportion of agricul-
ural workers per 100,000 of the population and the number
f physicians per 100,000 of the population. In this study,
owever, we take the level of urbanization of the commu-
ity in which the patients resided as comprising of only five
trata. This is essentially because there were very small
umbers of schizophrenia cases in levels 5—7; thus, these
hree levels were combined into one single group, which we
ow refer to as level 5.

Since the data on the severity of the patients’ illnesses
as unavailable from the NHIRD, we used the number
f hospitalizations for the treatment of schizophrenia in
003—2004 as a proxy for the severity of the disease. This
ariable comprised of three alternatives, 0, 1 or ≥2. Finally,
he monthly income was split into three levels: 0, NT$1-9999
nd ≥NT$10,000.

tatistical analysis

he SAS statistical package (SAS System for Windows, Ver-
ion 9.1) was used to perform the statistical analysis of
he data in this study, with descriptive statistical analyses,
ncluding the frequency, percentage, mean and standard
eviation, being performed on all of the identified variables.
earson’s �2-tests were also carried out to determine the sig-
ificance of the crude associations between the independent
ariables and TCM usage. Multivariate logistic regressions
ere then performed with TCM usage as the dependent
ariable (yes = 1, no = 0), and the independent variables
omprising of the age and gender of the patients, comorbid
edical disorders, the level of urbanization and geograph-

cal location (Northern, Central, Eastern and Southern
aiwan) of the community in which the patients resided, the
umber of hospitalizations in 2003—2004 and the monthly
ncome. A two-sided p-value of ≤0.05 was considered to be
tatistically significant.

esults

f the total sample of 34,100 schizophrenia patients, 3144
9.2%) had visited TCM practitioners for the treatment of
chizophrenia during 2004; details on the demographic dis-
ribution of the sampled patients are provided in Table 1,
hich shows that the mean age of the sampled patients was

1.0 (±7.4) years.

Of the total number of patients, 15,162 (44.5%) had
ot been hospitalized between 2003 and 2004, while 2580
atients (7.6%) had complications of diabetes and 3142 (9.2)
ad complications of hypertension. Surprisingly, 11.6% of the
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Yes 3,142 9.2
No 30,958 90.8

a Total sample number = 34,100.

ampled patients had visited conventional clinics on more
han 50 occasions in 2004.

The demographic distribution of the sampled patients,
y TCM usage, is presented in Table 2, where the Pear-
on’s �2-tests reveal that visits to TCM practitioners had
ignificant correlations with patient gender (p = 0.021),
ge (p < 0.001), geographical location (p < 0.001), urban-
zation level (p < 0.001), the number of hospitalizations in
003—2004 (p < 0.001), the number of visits to clinics in 2004

p < 0.001), the monthly income (p < 0.001) and whether a
atient’s condition was complicated by diabetes (p < 0.001)
r hypertension (p < 0.001). Table 2 also presents the unad-
usted odds ratio estimates of the likelihood of patients
isiting TCM practitioners.
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Table 2 Distribution of the characteristics of sampled schizophrenia patients in Taiwan, by traditional Chinese medicine usage,
2004a

Variables Traditional Chinese Medicine Usage OR 95% CI p-Value

Yes No

Total no. % Total no. %

Total 3144 9.2 30,956 90.8
Number of TCM visits, mean (S.D.) 6.8 (± 9.6)

Gender*
Male 1715 8.9 17,540 91.1 0.918 0.853—0.988 0.021
Female 1429 9.6 13,416 90.4 1.000

Age***
18—24 229 12.8 1,561 87.2 1.000 — —
25—34 1059 11.6 8,048 88.4 0.906 0.772—1.063 0.225
35—49 1451 9.1 14,552 90.9 0.679 0.581—0.793 <0.001

≥50 405 5.6 6,795 94.4 0.407 0.341—0.487 <0.001

Geographical location***
Northern 1342 8.9 13,751 91.1 1.000 — —
Central 822 11.2 6,502 88.8 1.320 1.201—1.452 <0.001
Southern 895 8.9 9,157 91.1 1.010 0.921—1.108 0.830
Eastern 85 5.2 1,546 94.8 0.534 0.421—0.678 <0.001

Urbanization level***
1 (highest) 805 9.7 7,467 90.3 1.000 — —
2 918 9.8 8,481 90.2 1.027 0.926—1.140 0.609
3 520 9.7 4,871 90.4 0.997 0.883—1.126 0.961
4 459 9.3 4,462 90.7 0.986 0.870—1.118 0.831
5 (lowest) 442 7.2 5,675 92.8 0.741 0.654—0.841 <0.001

Number of hospitalizations in 2003—2004***
0 or 1 558 2.9 18,672 97.1 1.000 — —
≥2 2586 17.4 12,284 82.6 6.747 6.132—7.422 <0.001

Number of visits to clinics in 2004***
≤10 109 0.9 12,103 99.1 1.000 — —
11—24 371 3.3 10,860 96.7 3.793 3.059-4.703 <0.001
25—49 1079 16.1 5,612 83.9 21.347 17.486—26.060 <0.001
≥50 1585 40.0 2,381 60.0 73.910 60.574—90.182 <0.001

Monthly income***
0 564 8.6 5,973 91.4 1.000 — —
NT$1—9,999 1476 8.8 15,320 91.2 1.008 0.907—1.120 0.882
≥NT$10,000 1104 10.3 9,663 89.8 1.208 1.082—1.349 <0.001

Diabetes***
Yes 304 11.8 2,276 88.2 1.401 1.231—1.595 <0.001
No 2840 9.0 28,680 91.0 1.000 — —

Hypertension***
Yes 325 11.2 2,790 88.8 1.294 1.145—1.462 <0.001

28,

e

No 2792 9.0

*Indicates p < 0.05;*** indicates p < 0.001.
a Total sample number = 34,100.

Table 3 provides the adjusted odds ratio estimates of
the likelihood of patients visiting TCM practitioners for

schizophrenia treatment. After adjusting for other factors,
the odds of male patients visiting TCM practitioners for
such treatment were 0.825 times (95% CI = 0.756—0.900,
p < 0.001) those for females, with the odds ratios of visits
to TCM practitioners decreasing with the patient’s age.
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166 91.0 1.000 — —

Interestingly, the odds ratios of visits to TCM practition-
rs also decreased with urbanization level. As compared to

atients living in the highest urbanization level (level 1),
he respective odds ratios of visits to TCM practitioners for
atients living in levels 4 and 5 (the lowest levels) were 0.798
nd 0.671. Table 3 also indicates that for patients with ≥2
ospitalizations, the odds of visiting TCM practitioners were
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Table 3 Adjusted multiple logistics regression analysis of relationships between traditional Chinese medicine usage and
schizophrenia patient characteristicsa

Variables Traditional Chinese medicine usage

OR 95% CI p-Value

Gender
Male 0.825 0.756—0.900 <0.001
Female (reference group) 1.000 — —

Age
18—24 (reference group) 1.000 — —
25—34 0.802 0.667—0.964 0.019
35—49 0.626 0.522—0.752 <0.001
≥50 0.321 0.261—0.394 <0.001

Geographical location
Northern (reference group) 1.000 — —
Central 1.383 1.232—1.552 <0.001
Southern 0.930 0.838—1.033 0.176
Eastern 0.579 0.448—0.747 <0.001

Urbanization level
1 (highest) (reference group) 1.000 — —
2 0.923 0.821—1.038 0.181
3 0.962 0.836—1.106 0.584
4 0.798 0.688—0.926 0.003
5 (lowest) 0.671 0.580—0.777 <0.001

Number of hospitalizations in 2003—2004
0 or 1 (reference group) 1.000 — —
≥2 3.557 3.209—3.943 <0.001

Number of visits to clinics in 2004
≤10 (reference group) 1.000 — —
11—24 3.570 2.876—4.431 <0.001
25—49 15.610 12.751—19.109 <0.001
≥50 54.904 44.772—67.327 <0.001

Monthly income
0 (reference group) 1.000 — —
NT$1-9,999 0.990 0.876—1.118 0.867
≥NT$10,000 1.364 1.198—1.554 <0.001

Diabetes
Yes 1.334 1.163—1.530 <0.001
No (reference group) 1.000 — —

Hypertension
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Yes 1.505
No (reference group) 1.000

a Total sample number = 34,100.

.557 times (95% CI = 3.209—3.943, p < 0.001) as high as those
or patients who had been hospitalized on only one occasion,
r not at all.

Rather surprisingly, the odds of visiting TCM practition-
rs for patients with ≥50 visits to clinics in 2004 were
4.904 times those for patients who had undertaken ≤10
isits to clinic in 2004. As expected, the number of visits to

CM practitioners increased with the monthly income; those
atients with monthly income in excess of NT$10,000 were
.364 times (95% CI = 1.198—1.554, p < 0.001) more likely to
isit TCM clinics than those with no income. Interestingly,
he adjusted odds of visiting TCM practitioners for patients

T
s
p
f

1.321—1.716 <0.001
— —

hose condition was complicated by diabetes or hyperten-
ion were 1.401 (95% CI = 1.231—1.595, p < 0.001) and 1.294
95% CI = 1.145—1.462, p < 0.001) times, respectively, com-
ared to those who did not have diabetes or hypertension.

iscussion
his nationwide population-based study reveals that, at
ome time in 2004, 9.2% of the sampled schizophrenia
atients had visited TCM practitioners in Taiwan. The mean
requency of visits to TCM clinics among this population was
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6.8 (±9.6), with about 20% of the patients having visited TCM
practitioners in excess of 10 times in that particular year.
However, all of the TCM users continued to utilize conven-
tional psychiatric services. Thus, as previously suggested,5

TMC usage in Taiwan may be better regarded as an add-
on (complementary) to conventional psychiatric care rather
than a substitute (alternative). It nevertheless remains dif-
ficult to provide a precise answer to the question of why
people with mental disorders tend to turn towards TCM.

‘Dissatisfaction’, the first of three hypotheses proposed
to explain CAM usage,7 is based upon the rationale that
patients may be dissatisfied with conventional treatment
because of its inhumanity, ineffectiveness, adverse effects
or high costs; and indeed, higher rates of dissatisfaction with
conventional services have been reported among CAM users
with mental disorders.5 In our study, schizophrenia patients
who used TCM still received psychiatric treatments. As sug-
gested by Eisenberg et al.13 it seems that TCM usage among
schizophrenia patients does not necessarily reflect dissatis-
faction with allopathic care.

The second hypothesis relates to ‘philosophical congru-
ence’, which suggests that CAM provides more attractive
therapies since they are regarded as being more compati-
ble with the users’ values, beliefs and perspective of the
world. Astin7 concluded that those using CAM appeared to
do so largely because they found CAM to be more congruent
with their own values, beliefs and philosophical orientation
towards health and life. The third hypothesis is the need
for personal control14; people favor CAM because they see it
as offering more personal autonomy and control over their
healthcare decisions.

Also based on the NHIRD, Chen and colleagues reported
that the use of TCM and acupuncture for mental disorders
is far less than for other medical conditions.10,15 Since diag-
noses in the NHIRD are according to the ICD-9-CM, which is
often quite different from disease entities in TCM, actual
TCM usage for mental conditions is very likely underesti-
mated due to differences in coding.

Our study finds that females are more likely to visit TCM
practitioners, which is consistent with the findings of the
majority of the prior studies.16,17 Indeed, while the first
of the national surveys by Eisenberg et al.4 was unable to
determine any significant gender difference in CAM usage,
their follow-up survey nevertheless showed that CAM usage
was more common among women. Kessler et al.2 neverthe-
less, demonstrated that the gender difference disappeared
when further analysis was performed among respondents
suffering from anxiety and depression. Thus, it remains an
open question as to whether gender differences exist in CAM
usage.

The results of this study indicate that younger
schizophrenia patients have a greater tendency to visit
TCM practitioners. This comes in light of the Druss and
Rosenheck8 study, which found that CAM usage was particu-
larly prevalent among younger individuals reporting mental
conditions. In the two studies by Eisenberg et al.4,18 CAM
usage was also found to be significantly more common among

people aged 25—49 years (and 35—49 years). It has been sug-
gested that the impact of age on CAM usage can be explained
by cohort effects18; if that is true, given the gradual increase
in younger cohorts of schizophrenia patients, TCM usage is
likely to become increasingly popular.
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We find that visits to TCM practitioners have significant
orrelations with both the monthly income and geograph-
cal location. This is consistent with the majority of the
rior studies on the factors associated with CAM usage,
ach of which concluded that higher income and residing
n the Western areas of the US were associated with CAM
sage.4,5,8

Surprisingly, we also find that the odds of visits to TCM
ractitioners for patients with ≥50 visits to conventional
edicine clinics were as high as 54.9 times those for patients
ith ≤10 clinic visits. This is in line with the conclusions
f a study which found that, as compared to non-users,
AM users in Taiwan were associated with more frequent
isits to conventional clinics.11 This pattern of service uti-
ization may indicate different help-seeking behavior among
chizophrenia patients who are also TCM users.

Interestingly, we also find that that the odds of visits
o TCM practitioners for patients with ≥2 hospitalizations
ere about 3.6 times those for patients who, in the previ-
us 2 years, had been hospitalized on only one occasion,
r not at all. In other words, patients with more active
sychopathology had a greater propensity for visiting TCM
ractitioners. This is consistent with the findings of Burstein
t al.19 which concluded that CAM usage was associated with
reater physical symptoms, as well as the greater intensity
f the symptoms, for women who had been recently diag-
osed with early stage breast cancer. It is quite feasible that
atients with more active psychopathology have higher lev-
ls of emotional disturbance, and are thus, in turn, more
ighly motivated to seek additional methods of treatment.11

This study also finds that the adjusted odds ratios of
atients visiting TCM practitioners decreased with the level
f urbanization. To the best of our knowledge, no prior study
as ever explored the relationship between CAM usage and
he level of urbanization of the community in which the
atients reside, although one study in Taiwan, undertaken
y Wu et al.20 did find that almost half of rural families and
wo-thirds of urban families had, at some time, used CAM.

One possible reason for the lower incidences of visits to
CM practitioners in rural areas may simply be the barriers
o accessibility, given the low density of TCM practitioners in
uch areas; indeed, there is a significant geographical imbal-
nce in the distribution of TCM clinics in Taiwan, since they
re more likely to be concentrated in metropolitan and sub-
rban areas than rural areas. Therefore, those residing in the
ower urbanization levels simply have fewer opportunities to
isit TCM clinics.

This study suffers from two potential limitations. Firstly,
he NHIRD lacks critical data on socio-demographic charac-
eristics, such as marital status, educational level and health
tatus, all of which, as noted in several of the prior studies,
ay influence CAM usage.1,2,21 Secondly, although the pro-
ortion of contracted TCM clinics had reached about 93.4% in
007 (2709 out of the total of 2900 TCM clinics), the remain-
ng clinics had still not contracted with the NHI Bureau; thus,
he utilization data on these TCM clinics is not included in
he NHIRD. Faced with the challenge of the urgent demand

or effective methods of treatment, mental healthcare pro-
essionals need to understand the pattern of TCM usage
mong schizophrenia patients in light of the increasing pop-
larity of TCM usage throughout the population as a whole.
ithin the context of the above limitations, the results do
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emonstrate some factors associated with TCM usage among
chizophrenia patients.

Since a substantial proportion of schizophrenia patients
re demonstrating the simultaneous use of TCM and con-
entional treatment, further clinical studies are required
o explore both the risks involved in, and the potential
ffectiveness of, a combination of TCM and conventional
sychotropic agents. It should be noted that a potentially
angerous interaction was found in some of the prior stud-
es between pharmacotherapies used in psychiatric patients
nd certain forms of CAM.22 It is, therefore, vitally important
o determine the clinical impacts of TCM in schizophrenia
reatment, based upon empirical evidence, before mental
ealthcare professionals and policymakers can adopt a prin-
ipled policy stance on the use of TCM by schizophrenia
atients.

Our study confirms that the age and gender of patients,
eographical location, level of urbanization, severity of ill-
ess, the number of visits to clinic, the income-related
nsured amount and the presence of diabetes or hyper-
ension all have significant correlations with visits to TCM
ractitioners. It is hoped that further exploration of the
elp-seeking behavior of the schizophrenia population may
rovide appropriate approaches that could ultimately prove
o be of significant benefit to the management of this dev-
stating mental disorder.
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