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Abstract

Recent years, several severe medical errors happened in
Taiwan. Many of the adverse events were caused by
medical errors because of human carelessness. Based on
the findings of one major study (in Colorado and Utah),
about 44,000 people were killed due to medical errors in
U.S. hospitals each year. Another study puts the number
much higher, at 98,000. More people die from medical
mistakes each year than from highway accidents, breast
cancer, or AIDS. Therefore, the patient safety has become
a very important topic.

Medical knowledge and information technology grow so
rapidly that it is difficult for practitioners to keep up.
However we can use them to prevent problems of patient
safety and improve medical qualities. Although many
patient safety platforms have been developed such as the
drug-drug interaction analyzing platform, surgical
patient safety platform, adverse drug event reporting
platform, and high risk results analyzing platform, very
few research reports have been published for the patient
safety issue in physical therapy.

Contraindications may occur when physical therapy is
intervened especially for some patients who have specific
diseases or in special conditions. People who have
electronic implants and pregnant woman, for example,
are not safe to apply Transcutaneous Electrical Nerve
Stimulation (TENS) therapy in some body areas. Several
doctors and therapists in the department of rehabilitation
participated in this project. After studying many
literatures, textbooks, and guidelines, we established two
useful tables: the *“physical therapies and possible
contraindications™ and the “mapping table of ICD-9 code
to possible contraindication”. The occurring rates for
different levels of contraindications were obtained by
analyzing the medical records of physical therapy. We
found that for the first level contraindication,
cardiovascular disease has the highest occurring rate.
This indicates that doctors need to pay more attention
when ordering the therapy of Cervical/Lumber Traction.
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We used Vector Space Model and word segmentation
algorithm to analyze the literatures retrieved from
PubMed MEDLINE. All the literatures were related to
physical therapy and classified according to different
contraindications using the information retrieval
algorithms. The contraindication analyzing methods for
physical therapy was designed by analyzing the patient’s
medical records and the ordering physical therapy. The
main effects of these analyzing methods can detect
possible contraindications and we will build a
contraindication reminding system in the future.
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1. Introduction

After the Institute of Medicine (IOM) published several
references like “To Err is Human” and “Crossing The
Quality Chasm”, the whole world’s public health
bureaus started to take patient safety seriously and the
World Health Organization especially paid much
attention to patient security as a weight-bearing point.
However, in Taiwan, because of several malpractices
such as misuse of Hepatitis B vaccine that make patients
to suffer severe injure and shock the entire habitants’
confidence in medical center. Therefore, it puts the
health bureau to look squarely at this kind of patient
safety problems.

From the previous study, 4% patients suffered medical
injures and medical errors occupied 66% of all in New
York State each year [1]. Furthermore, the book “To Err
is Human” estimated about 98,000 people were Killed by
medical errors in U.S. hospitals each year [2].

“Medicine safely using is the most important factor of
improving patient safety in seven targets”, JCAHO
indicated that in 2004. According to “India’s First
Newspaper for the Healthcare Business” in 2002, there
are 180,000 people dead of adverse events in U.S. And
other statistics revealed that adverse drug events
occupied 20% of medical errors, more than 7% inpatient
rate and 0.03% death rate [3, 4].
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Moreover, there are 80% inpatients with falling down
experience in hospital. Several research results were
showed that the medical fee of falling down inpatients
each year was almost four billion U.S. dollars in
Australia [5] and one hundred billion U.S. dollars in
United States of America [6]. These kinds of injures not
only decrease patients’ living quality, but also shorten
elders’ life-span for 10 years [7].

In this study, we classified malpractices into two types:
the first type of medical error is external factors such as
loud noise or overworked. These kind of external factors
are easy to overcome. The second kind of medical error
is internal factors such as lacking knowledge or the
carelessness of the doctor. Sometimes inadequate
therapies also can cause medical error [8-10].

Although problems of patient safety are getting more and
more serious, related reports are very rare presently.
Clinical doctors indicated that patients’ embedded metal
devices were not usually recorded in medical records.
There will be very serious adverse events such as
arrhythmia if patients are treated by electrotherapy or
electromagnetic wave without any reminding.

Contraindications of physical therapies are complicated.
According to a result of questionnaire survey, the
information from contraindication related references is
out of date [11]. Furthermore, the report of Consumer
Products Safety Commission revealed that there are
more than 1500 electric heating pads scalded cases each
year [12], however we found these kinds of case were
not reported in general journals.

There is no relative research about contraindications in
physical therapy in Taiwan. In this study, we have
analyzed literatures and medical records for physical
therapy and investigated possible contraindications.

2. Methods

In order to build a contraindication knowledge base in
form medical records, physicians and rehabilitation
therapists were invited to attend expert meetings. Those
participants have provided lots of medical knowledge
and suggested many clinical experiences. The research
methods are described as follows:

2.1. Literature analysis.

After the expert meetings and literatures reviewing,
possible contraindications correlative to physical
therapies were determined by the rehabilitation
physicians and therapists. This gave us a background of
the patient safety problem involved in therapy
contraindications. The main resource of medical
reference we referred is PubMed MEDLINE of National
Library of Medicine (NLM). We used the key words
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provided by participating experts to search the related
references containing physical therapy contraindications
by using the Entrez platform. And we used Vector Space
Model to retrieve the most relevant contraindication
documents from the references we collected.

In vector space model, document and key word are
represented by two vectors and the cosine measure of the
two vectors is used to be the similarity basis between a
document and key word. Furthermore, this model will
use tf (term frequency) and idf (inversed document
frequency) to calculate cosine measure.

tf : The frequency of each word appears in each
document of all references.
tfi, j =1+ log( freq;, ) €h)

idf : The frequency of the key word appears in all
references.

idfi = log((N +1) /) )

where N is a total number of all references. n; is a total
number of a specific word in all references.According to tf
and idf, we can calculate the similarity between
documents and key words.

2

(tfow x (tfow x idfw))

SIM (Q’D)=W6Q&D (3)
\/2 (tfow x idfw)?
2.2. Physical therapy  contraindication

knowledge base creation.

After rehabilitation physicians and therapists attending
the expert meetings and referring to lots of medical
references, three topics about the physical therapy
contraindications were studied:

(1) Physical therapy contraindications of specific
conditions: Rehabilitation physicians and therapists
should avoid some therapies when patients have
some specific conditions such as patients with
dermatitis, hemophilia and acute arthritis should
avoid ultra red ray therapy.

(2) Physical therapy contraindications related to 1CD-9

codes: When patients have some diseases treated by

physical therapy, contraindications may happen
caused by the disease. For example: there is usually

a symptom of acute arthritis when patients got gout.

This kind of disease should avoid the therapy of hot

compress, ozocerite and ultra red ray.

(3) The severe levels of contraindications: To give us a

judgment for the importance and prevalence of a
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contraindication, we divided the collected
contraindications into two severe levels. The first
level included the contraindications which may
cause the severest injuries to the patients. The
second level contained the contraindications which
have the higher rates of occurrence.

2.3. Electronic Medical record analysis.

In order to investigate the order of severity and
prevalence of potential physical therapy
contraindications, we extracted electronic medical
records (Jan, 2004 to May, 2005) of the department of
rehabilitation from the database of Taipei Municipal
Wan-Fang Hospital. According to the physical therapy
contraindication knowledge base, we identified potential
contraindications by patients’ ICD-9 codes and therapy
items and calculated prevalence of each contraindication.

3. Results

According to the keywords provided by rehabilitation
physicians and therapists, we collected 1,330 abstracts
from MEDLINE by the following Entrez query:

"rehabilitation"[All Fields] OR "physical therapy"[All
Fields] OR "occupational therapy"[All Fields] OR "side
effect"[All Fields] OR complication[All Fields] OR
"adverse effect"[All Fields] OR contraindication[All
Fields] OR precaution[All Fields] AND hasabstract[text]
AND English[Lang]

After collecting medical articles from MEDLINE (from
1966 to 2003), we used Vector Space Model of
Information Retrieval to calculate the articles, which are
most relative to physical therapy and contraindications.
Those articles were then reviewed and confirmed by
participating rehabilitation physicians. For example,
there were 32 articles that were relevant to acute injury.

According to textbooks of physical therapy, medical
references and experiences of rehabilitation physicians
and therapists, we concluded 110 contraindications. For
each physical therapy, the possible corresponding
contraindications were identified and were built in the
physical therapy contraindication knowledge base. For
example, Cervical/Lumber Traction may have 11
contraindications  such as  claustrophobia  and
osteoporosis. We also studied the relationship between
the ICD-9 codes and the physical therapy items and
concluded 724 items related ICD-9 code.

According to the experiences of rehabilitation physicians
and therapists, we classified contraindications into two
levels in this research.

The first level: cardiovascular disease, over the eye, over
open spinal cord, over pregnant uterus, over plastic
implants, metal objects, over gonads, contact lenses,
over all electronic implants, severe cardiac disturbance,
congestive heart failure, acute pulmonary edema,
displaced fracture, over the heart.

The second level: spondylolisthesis, cardiovascular
disease, osteoporosis, acute injuries, previous spinal
surgery, ischemic areas, metal objects, over all electronic
implants, over-mobilization, severe diabetes.

We analyzed 4,075,718 order entries from the database
of Taipei Municipal Wan-Fang Hospital and collected
5,492 patients’ medical records, which may involve in
therapy contraindications in rehabilitation department.

Tablel shows that there are 42,521 therapy prescriptions
in 25,391 medical orders and we detected 6479 medical
orders possible cause contraindications (25.52%).
Furthermore, we detected 26,830 contraindications
occurred in following 12 therapies.

Tablel. Statistics of contraindication for physical therapy.

Therapy Possible

Therapy item Prescription

Contraindication

Frequency (%) s Frequency (%)
Cervical/Lumber 9013 (21.20) 4158 (15.50)
Traction
Hot/Cold Pack 11088 (26.08) 11248 (41.92)
Infrared 972 (2.29) 1371 (5.11)
Parafin Bath 611 (1.44) 602 (2.24)
Ultrasound 1765 (4.15) 1312 (4.89)
Shortwave 3327 (7.82) 2462 (9.18)
Microwave 817 (1.92) 759 (2.83)
Interferential therapy 10897 (25.63) 4500 (16.77)
Transcutaneous
Electrical Nerve 3287 (7.73) 181 (0.67)
Stimulation-TENS
Low Power Laser 574 (1.35) 167 (0.62)
Magnetic Field 138 (0.32) 138 (0.20)
Therapy
Circulator 32 (0.08) 32 (0.06)

The highest ratio of contraindication is hot / cold packs
(41.92%). The second and third is interferential therapy
(16.77%) and traction (15.50%).
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Besides, according to 26,830 contraindications, we
concluded the occurring times and ratio of the first level
and the second level contraindications as following table.

Table2. Prevalence of contraindication classified by
severe level.

The first level of contraindication:

(Occupied 6.40% of all possible contraindications)

Cardiovascular disease: 846 times (3.15%)
Over the eye: 12 times (0.04%)

Over open spinal cord: 11 times (0.04%)

Metal objects: 69 times (0.26%)

Over gonads: 56 times (0.21%)

Contact lenses: 4 times (0.01%)

Over all electronic implants: 712 times (2.65%)
Congestive heart failure: 5 times (0.02%)

Acute pulmonary edema: 2 times (0.01%)

The second level of contraindication:

(Occupied 21.27% of all possible contraindications)

Cardiovascular disease : 846 times (3.15%)
Osteoporosis : 257 times (0.96%)

Acute injuries : 748 times (2.79%)
Ischemic areas : 2778 times (10.35%)
Metal objects : 69 times (0.26%)

Over all electronic implants : 712 times (2.65%)

Cardiovascular disease (3.15%) is the highest frequency
of the first level and ischemic areas (10.35%) is the
highest frequency of the second level.

4. DISCUSSION

By analyzing the physical therapy contraindications
database, diagnosis knowledge base and patient’s
medical records, we can determine if there is any
contraindication may occur according to the continual
diagnosis in the medical history and new ordered
physical therapies. For example: if a patient was
diagnosed to get degenerative spondylolithesis, he may
get structural disease due to tumor or infection too. So
the treatment of cervical / lumber traction is
inappropriate to this patient’s situation.

By these analyzing methods, we can detect the possible
contraindication according to the diagnosis in patient’s
medical records. The patient’s health status may have
been changed, so the result can only be a reference to
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doctors for making clinical diagnosis and treatments. In
addition, the results show that cold/hot pack,
interferential therapy and cervical / lumber traction have
the highest probability of contraindication occurrence in
the sampled records.

We found that cardiovascular disease has the highest
frequency in the first level of contraindications even
though the probability is only 3.15%. However, patients’
blood vessel of cardiovascular disease is narrow.
Patients should be treated carefully as applying cervical /
lumber traction to prevent severe injury such as stroke.

At the mean time, according to the regulation of the
hospital, some useful information is not included in the
medical records such as the detailed data about the
applied region of a physical therapy. Without this
information, we are unable to identify if the therapy and
the contraindication are applied at the same body regions.
Further studies are needed to resolve this problem.
Another limitation of this study is that the analysis of
contraindication is based on a patient’s whole medical
records 6 months prior to the order of the therapy.
However, the patient may have recovered from diseases
during the 6-month period. And, this change of status
may not be reported in the patient’s medical records.

5. CONCLUSION

In this study, we have investigated the contraindication
for physical therapy for a medical center in Taiwan and
established the mapping table of physical therapies and
possible contraindications and the mapping table of ICD-
9 code related to possible contraindication detection.
These mapping tables were adopted in the analyzing
methods to detect possible contraindications according to
specific physical therapy.

Retrospective study can help us to discover and establish
knowledge base for further contraindication reminding
system design. By analyzing the mass clinical data and
articles, rules and guidelines can be presented more
clearly. According to the study results, we will build a
contraindication reminding system and expect the system
can provide doctors a better way of detecting
contraindications when generate therapy orders.

In conclusion, we expect these analyzing methods can
not only save resources of the hospital, but can also
increase the medical quality and improve patient safety
in the future.
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