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The Analysis of Patients’ Outcome in Taiwan Through the Use of the “Guidelines
for the Management of Severe Head Injury”

Chun-Fu Chen, Sheng-Jean Huang, Wen-Ta Chiu, Hsin-Han T'sai, Mau-Roung Lin,
Chun-Huang Huang, Jinn-Rung Kuo, and Chii-Wen Chou

Abstract
Head injury is the leading cause of death and disability for patients suffering from major

accidents. Research has suggested that a well-planned neuro-intensive care management can
effectively reduce the secondary brain insults during transportation, In 1995, the Brain Trauma
Foundation and the American Association of Neurological Surgeons proposed the guidelines for
the management of severe head injury. The purpose of this study was to determine if the
guidelines are suitable for use on those patients with severe head injury in an Asian country,
Taiwan, In this study, data from patients with severe head injury were collected from six
different medical centers in Taiwan. We have analyzed the methods of controlling intracranial
pressure (ICP), cerebral perfusion pressure (CPP), hyperventilation, the use of vasopressors and

sedatives. A total number of 94 cases with severe head injury (GCS < 8) was collected, the sex

ratio M/F is 2.9:1, and mean age is 43.9. The outcome for those patients with ICP over 25
mmHg that resulted in poor outcome was approximately 4.25 times (p<0.05) than those patients
with ICP lower than 25 mmHg. Patients, who received prophylactic sedatives, resulted in a
favorable outcome (Odds ratios = 2.8, CI = 1.1-7.5). There were no significant statistical
differences among patients with or without the maintenance of CPP, controlling of
hyperventilation and usage of intracranial pressure monitoring. In conclusion, according to the
guidelines for the management of severe head injury, benefits can be seen in those patients with
implanted ICP monitor and with close control of ICP. However, further studies are needed for
other management methods in order to confirm the suitability for those patients with severe head

injury in developing countries.

Key Words : Severe Head injury, Outcome, Guideline, intracranial pressure, sedatives



Introduction:
Traumatic brain injury is the leading cause of death and disabilities in all types of injuries.

In 1995, Brain Trauma Foundation and American Association of Neurological Surgeons utilized
fact collected from medical research and developed the guidelines for the management of severe
head injury. The purpose of the guidelines was to give advice to medical staffs in order to
reduce the mortality and morbidity of head injured patients. Statistical outcome has shown that
in Taiwan, approximately 90% of neurosurgeons perceived the content of the guidelines for the
management of severe head injury. However, only about 10% of surgeons followed the
protocols.  The reasons for such a low percentage may have been due to the doctors who were
unable to cooperate with the medical care policy, and most importantly, the guidelines may be

different from the traditional healing concept.

Today many countries in the world are striving to develop better solutions for traumatic
head injuries. Hopefully this will create a guideline of protocols that will help to save more
lives to reduce societal burden. However, relevant types of research in this area are very
limited in Taiwan,; therefore, by referring to the guidelines for the management of severe head

injury, we hope to develop a guideline that can be applied in Taiwan.



Materials & Methods:

In this study, data was collected during January 1¥2002 — March 31* 2003, from regional
hospitals with neurosurgery training centers (or higher complex hospitals) located in Northern,

Central and Southern regions of Taiwan. In total there were 94 cases of severe head injured

patients’ data (GCS = 8) recorded from six hospitals. The exclusion criteria for our study are:

(1) patients who died before arrival to a hospital (2) patients who died within 24 hours after
hospitalization and the patients remained conscious and without any signs of neuro-related
symptoms (3) patients with alcoholism (4) patients that lost consciousness after a severe injury,
but no obvious symptoms were shown on a CT scan.

All data collected were allocated into two groups: (1) treatment group: utilizing implant of
intracranial pressure monitor and following the guidelines for the management of severe head
injury for patient treatment (2) control group: utilizing external intracranial pressure monitor
and treating patients by effects of reducing intracranial pressure.

Data collected includes the following information: whether the hospital had an intracranial
pressure monitor; intracranial pressure value; cerebral perfusion pressure value; value of PaCO2
in arterial blood and whether sedatives were used.

Data were organized using Glasgow Outcome Scale (GOS). The conditions of the patient
were divided into two groups: the favorable outcome group (moderate disability and good
recovery) and the poor outcome group (death, vegetative state and severe disability).
Comparisons of the two groups were performed one month after the injury.

After all the data was retrieved and encoded, the data was entered into Excel 2000.
Statistical analysis was performed through the computer program SPSS 10.0 and basic data
description was made by frequency and percentage analysis. Further analysis through
Chi-Square Test to confer any marked differences between variables and patient’s outcome.

Significant result will be further analyzed through Logistic Regression Analysis.



Results:
The process of data collection commenced from January 12002 - March 31%2003. A

total number of 94 patients with severe head injured were collected from six hospitals. Gender
ratio was 2.9:1 (figure 1); of those who were dead, nearly fifty percent (44.9%) was male, and
the female group only accounted for 37.5% of the deaths. Respondents’ mean was 43.9. The
majority of the respondents were aged between 20-29 years old (23.4%), followed by 30-39
years old (17.0%) (figure 1). Among all cases, 48 patients (51.0%) had implanted intracranial

pressure monitor; 42 patients had recorded cerebral perfusion pressure (44.7%) ; 87 patients

(93.5%) had recorded value for PaCO:z in arterial blood; and 46 patients (49.5%) used sedative
drugs (figure 2).

In comparison with the differences between age and outcome, the result showed that
respondents over 40 years old had a poorer outcome than those who were younger than 40 years

old. The finding has statistical significance (p <0.05) . When analyzing the variable of

outcome versus patients’ GCS score six hours after injury, scores of 6-7 was found to have a
much better outcome, and this result also showed statistical significance (p<0.05). The patients
with ICP over 25 mmHg on admission developed a poor outcome, further analysis was done by
taking the average of intracranial pressure over three days length, and it was found that the

patients with the ICP over 25mmHg had a poor outcome (p<0.05) . Analysis of cerebral

perfusion pressure data on the first day of hospitalization was separated into two groups: below
70mmHg and above 70mmHg. The two groups were compared with their outcome. However,
there was no statistic significance. There was no significant difference between the average
value of three days’ cerebral perfusion pressure and the patients’ outcome. It is found that
patients receiving sedative drugs showed a better outcome, and the finding is statistical
significant. Moreover, we collected the PaCQ2 data from the patients on admission, and
divided the data into two groups: the group of 35+2mmHg and 25+2mmHg group. When
compared with patient outcome, no statistical significance was found (Table 1).

Utilizing Logistic Regression Model to compare patients with 2SmmHg and above, the
possibility of having a poor outcome compared to patients with 2SmmHg and under is 4.4 times

(95%CI=1.2-7.0) . After modifying the age variable, the ratio decreased to 4.3 times (95
%CI=1.1-7.5) . For patients did not receive sedatives, there were 2.9 times more likely to

have a poor outcome than those who received sedative drugs. After modifying the ICP variable,

the ratio decreased to 2.8 times (9594Ci=1.1-7.5) (Table 2).
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Table 1: Analysis of Sex, Age, Severity and Treatment Methods vs. Qutcome of Patients:

Good Qutcome Poor Outcome P
Sex 0.074
Male 23(33.3%) 46(66.7%)
Female 13(54.2%) 11(45.8%)
Age 0.010
40 under 24(51.1%) 23(48.9%)
40 above 12(25.5%) 35(74.5%)
GCS 0.004
4-5 points 4(18.2%) 18(81.8%)
6-7 points 21(55.3%) 17(44.7%)
intracranial Pressure 0.124
Monitor (ICP) )
Yes 22(45.8%) 26(54.2%)
No 14(30.4%) 32(69.6%)
ICP value of the 0.047
initial day
< 25mmHg 17(54.8%) 14(45.2%)
=25mmHg 4(25.0%) 12(75.0%)
ICP average value of
the initial three days 0.025
<25mmHg 17(56.7%) 13(43.3%)
=25mmHg 4(23.5%) 13(76.5%)
Cerebral Perfusion
Pressure (CPP) 0.036
Yes 21(50.0%) 21(50.0%)
No 15(28.8%) 37(71.2%)
CPP value of the 0.547
initial day
>70mmHg 10(50.0%) 10(50.0%)
<70mmHg 3(37.5%) 5(62.5%)
CPP average value
of the initial three 0.267
days
>70mmHg 2(28.6%) 5(71.4%)
<70mmHg 11(52.4%) 10(47.6%)
Sedative Drugs 0.014
Yes 23(50.0%) 23(50.0%)
No 12(25.5%) 35(74.5%)
Hyperventilation
value for the initial 0.307
day
25+2mmHg 3(23.1%) 10(76.9%)
35+2mmHg 8(40.0%) 12(60.0%)




Table 2: Logistic Regression Analysis of Patients’ Intracranial Pressure Value vs. Qutcome:

Qdds Ratio® 95%CI Odds Ratio 95%CI
Value for
Intracranial ~<25mmHg 1 1
Pressure
>25mmHg 4.4 1.2-7.0 4.3° 1.1-7.5
Sedative Used 1 1
Drugs
Not-used 2.9 1.2-7.0 2.8° 1.1-7.5
a Crude Odds Ratio

b Odds Ratio Post-Adjusted Age
¢ Odds Ratio Post-Adjusted ICP



Discussion:
Intracranial Pressure:

There was no set value for the threshold for intracranial pressure to be used to predict the
patient outcome. It is widely believed that intracranial pressure should be controlled between
15-25 mmHg. 678 According to the guidelines for the management of severe head injury, it
suggests that intracranial pressure threshold should be set between 20-25 mmHg. Our study has
shown that intracranial pressure lower than 25 mmHg has a much better outcome. Taiwan’s
current healthcare policies and public knowledge towards medical care is still improving, the
acceptance of intracranial pressure monitor is limited and thus may be rationale for selection bias.
Higher severity patients will have higher acceptance towards the implant of intracranial pressure
monitor.

Furthermore, implantation of intracranial pressure monitor might lead to extra
complications, such as infection. The occurrence of infection is approximately 4.7% - 10.3%’
Since Taiwan’s Health Insurance Policy did not cover the fees for implantation of a monitor,
neurosurgeons usually abandon the usage of implantation to prevent any unnecessary dispute and
solely rely on traditional methods for treatment. This might also have caused selection bias in
our study. The value for intracranial pressure is supposed to be a reference for treatment.
Therefore, even if the threshold value is high for our study, it still can be a valuable tool for

referencing.

Cerebral Perfusion Pressure (CPP):

1.'° found that all severe head injured patients resulted in death when CPP is

Changaris et a
lower than 60 mmHg. Patients usually have a better outcome when CPP is over 80 mmHg. In
Changaris’ research, the CPP values used were original values, which were obtained without any
use of vasopressor drugs. However, in our study, the CPP values were obtained after the use of
vasopressor drugs. In Robertson’s' study, systemic complications were found when
vasopressor were used to maintain CPP greater than 70 mmHg, at the same time vasopressor
offsets the benefits in decreasing secondary damage to the brain tissues. It was not convinced
that vasopressor drugs contain essential aid in maintaining CPP. Discussions about systemic
complications were not carried out in this study. Therefore, it was unknown whether the
variables CPP vs. patient outcome were insignificant due to systemic complications.

In Biestro’s'? study, noradrenaline was found to have great effect in raising CPP yet

dopamine was ineffective. Beaumont et al.”? utilized nuclear magnetic resonance to observe



changes in the brain after a head injury in gnawing animals. It was found that although
dopamine can increase CPP, the degree of brain edema also increased. Ract® proved that
dopamine would result in an increase in CPP in patients with severe head injury. The
comparisons of variables between CPP and patient outcome was found insignificant in our study,
which perhaps may be due to Taiwanese neurosurgeon’s common use of dopamine as a

Vasoprssor.

Sedatives:
Marshall et al."® their research have shown that when a traditional treatment (including

Mannitol and hyperventilation) could not decrease intracranial pressure, there would still be
about 3/4 of patients who are suitable to use high doses of barbiturate in order to reduce
intracranial pressure and receive a good outcome. Marshall’s finding was supported, they
believed that barbiturate might be beneficial in treating malignant intracranial hypertension.
However, can a sedative drug be routinely used in preventing an increase in intracranial pressure?
Word et al.'® found that using barbiturate as a preventive drug was ineffective to reduce
intracranial pressure, in contrast, it may lead to complication. Therefore, it is not recommended
to use sedative drugs for patients with severe head injury. Barbiturate should only be used for
patients with malignant intracranial hypertension.

The findings of our study show that preventive use of sedative drugs for the treatment of
patients with severe head injury would contribute to a better outcome (p<0.001). This might be
due to different types of sedative drugs used. The majority of traditional sedative drugs were

pentobarbiturate. In our study, we used dirprivan (Propofol®) . Kelly'? suggest that the

longer usage of Propofol® would improve patients’ outcome. The mechanism of Propofol® in
human body is still unclear, however research has proven that Propofol® has neuro-protective
effect'® «  Other mechanisms includes: (1) Propofol® can bind with GABA and Glutamate
receptors * it can inhibit brain activity, reduce basic metabolic rate and oxygen consumption. (2)
Utilizing the phenol group in its structure directly to remove free radicals, which reduce the fatty
peroxidation reaction, and decreases brain damage caused by free radicals as a result of
insufficient blood flow. Although barbiturate can reduce both basic metabolic rate and oxygen
consumption of the brain, it does not have any pronounced effects against free radicals and
inhibition of fatty peroxidation. Therefore, according to the result of our study, it would have a
significant value to perform further research in order to discover whether Propofol is more

suitable than pentobarbiturate for the treatment in patients with severe head injuries.



In 2000, Roberts'® reviewed a literature and found that many researches showed barbiturate
could be used to reduce intracranial pressure and mortality rate in patients with acute severe
head injuries. However the findings had no statistic significance. In fact, barbiturate could
result in hypotension. This means that patients who received barbiturate would develop
hypotension. Since low blood pressure would lead to low intracranial pressure and CPP, it
would possibly hinder the treatment of severe head injury. Therefore, Roberts believed that
the use of barbiturate for the treatment of patients with severe head injury would not
contribute to a better patient outcome. Furthermore, the result of our study showed utilizing
sedative drugs could improve the outcome of severe head injured patients. However, in our
study only 46 patients’ utilized sedative drugs, it is possible that due to the limitations in our

study sedative drugs had positive effect upon the patients’ outcome.

Hyperventilation:

Hyperventilation may lead to blood vessel contractions, which is caused by the reduction of
PaCOz in the arterial blood. It may reduce the volume of intracranial blood flow, therefore
result in the reduction of intracranial pressure and the prevention of herniation. However, when
PaCO:z in arterial blood decreases, cerebral blood flow also decreases and pH of blood changes.
This prevents oxygen entering the brain tissue in the blood, which could cause a secondary insult
to brain tissue due to lack of oxygenation in the brain,

Gordon et al. 22" 222 pelieved hyperventilation has a positive effect on the recovery of
nerves in severe head injured patients, it would decrease the mortality rate. However,
Muizelaar®* believes that hyperventilation would lead to a poor outcome. Raichle” combined
many studies and emphasized that short period usage of hyperventilation during acute increased
intracranial pressure may have life saving effect, however long term usage was not
recommended.

According to the guidelines for the management of severe head injury, it is recommended
that hyperventilation can only be use when necessary. Our study showed that hyperventilation

(PaCO,%=25+2 mmHg) would not effect patient’s initial outcome, even when PaCQO2 in
arterial blood was “controlled” under approximately 35+2 mmHg, patients still did not show any

signs of improvement of outcome. Since changes in the carbon dioxide within the arterial
blood would affect intracranial pressure and blood flow volume in the brain, the latter is an
important reference value for the treatment of patients with severe head injury. Cold®® stated

that hyperventilation would lower the blood flow volume in the brain, and would reduce the

i0



volume of blood flow. Currently, there is still no consensus on which would result in a poor
patient outcome.  Schierhout*’ combined the results from many studies and stated that currently
it is insufficient to prove that hyperventilation has neither advantages nor disadvantages in
treating severe head injured patients. Therefore, preventive or conventional hyperventilation

for the treatment of patients with severe head injured patients still requires further studies.

Our study collected data from six hospitals. The result is not representative of the
conditions of severe head injured patients from the whole nation. Although all six hospitals are
higher than regional level, the ability in the treatment for severe head injured patients still varied.
As a result, data may contain bias. Moreover, intracranial pressure monitor was not covered by
health insurance, and whether or not it is utilized depends on the patients’ circumstances.

Therefore, the existence of intracranial pressure monitor cannot be sampled randomly.
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Conclusions:

Head injury has been the leading cause of death in all types of injuries. It is important for
all neurosurgeons to find ways of saving lives or decrease the degrees of morbidity. In 1995,
the Brain Trauma Foundation & American Association of Neurological Surgeons in the United
States proposed guidelines for the management of severe head injury. However, the guidelines
did not have a set standard for treatment. Treatment references were used according to
“guidelines” or “options.” This study followed the content in the guidelines for the
management of severe head injury, to assess whether it is suitable to follow the protocols for the

treatment of patients with severe head injuries in Taiwan.

Our result showed that implantation of intracranial pressure monitor would contribute to
patient treatment and a better outcome. Patients have lower mortality and morbidity rate when
intracranial pressure is controlled below 25 mmHg.  Although the findings are relatively high, it
still meets the standard recommended in the guidelines. Nevertheless, the adjustment of CPP
and use of vasopressor did not show any statistical significance in the improvement of outcome.

Whether or not hyperventilation were used in the treatment  ( greater than 35 mmHg or less than
25 mmHg ) both findings were statistically insignificant, this is different then what was stated in

the guidelines. Furthermore, this study showed that “preventively” utilizing sedative drugs
would produce a better outcome. This is different then the guidelines where it stated, “sedative

drugs should be avoided.” Whether different drugs were used (barbiturate vs. propofol ) or an

insufficient case number of samples which may have caused results to be different than the

guidelines, further study would be needed to provide further proofs.

Although there are extensive large differences between the guidelines for the management
of severe head injury and traditional methods of treatment, the majority of neurosurgeons in
Taiwan had accepted the new concept. Clinically, the number of doctors who were able to follow
the “guidelines” was still limited. ~This study is one of the few studies focusing on the treatment
of severe head injury in Taiwan. Our conclusion is that the guidelines for the management of
severe head injury would produce a better outcome than traditional method of treatments.
Therefore, a larger scale of research should be performed to assure that the “guidelines” would

be suitable to use in Taiwan.
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The WHOQOL-BREF Use for Quality of Life among Persons with Traumatic Brain
Injury — a Preliminary Result
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Chih-Yi Chen, Hsin-Han Tsai, and Wen-Ta Chiu

ABSTRACT

This study applied the WHOQOL-BREF to profile the health-related quality of life among
persons with TBI; furthermore, the relationship of injury severity of TBI to each domain of the
WHOQOL-BREF was also examined. Twenty-two hospitals in the northern part of Taiwan,
considered by the Head and Spinal Cord Research Group in Taiwan to have the ability to manage
traumatic head injuries, were selected to identify potential persons with TBI, occurring in a
6-month period from January 1 to June 30, 2002. Of 473 subjects identified as eligible, telephone
interviews were further carried out to collect current information on marriage, employment,
cognition, physical function, social support, and HRQL. To date, 53 subjects were interviewed,
107 could not be reached by existing phone numbers, 37 had died or was in a vegetative state,
and 55 declined to be interviewed. This study indicates that the WHOQOL-BREF has better
performance than the WHOQOL-BREF(TBI} to discriminate among groups based on

characteristics known to influence health-related quality of life; furthermore, scores of the



WHOQOL-BREF domains other than Physical capacity can differ in £h3 levels of injury severity
among persons with TBI.
INTRODUCTION

While no widely accepted HRQL measures have specifically been developed for persons
with TBI, generic measures such as the Sickness Impact Profile (SIP) [1-3], the Short Form 36
(SF-36) [4,5], and the Life Satisfaction Index-A (LSI-A) [6] have been applied to this population.
Since the SIP and SF-36 has been widely used in many populations, they are briefly introduced
as follows. The SIP was designed for assessing new treatments and for evaluating health levels in
the population, and is applicable across a wide range of types and severities of illness [7]. The
SIP consists of 136 items, organized into 12 categories: Social interaction, Ambulation, Sleep
and rest, Eating, Work or school, Household management, Mobility, Body care and movement,
Communication, Recreation and pastimes, Alertness behavior, and Emotional behavior. The totai
percent dysfunction is calculated by summing the values for the endorsed items, dividing by the
sum of the values for all items and muitiplying by 100. A lower percent dysfunction indicates a
better quality of life. Furthermore, percent dysfunction can also be calculated for each category.
The SF-36 is designed to provide assessments involving generic health concepts that are not specific
to any age, disease or treatment group [8]. The SF-36 consists of 36 items, organized into 8 domains:

Physical functioning, Role physical, Bodily pain, General health, Vitality, Social functioning, Role



emotional, and Mental health. The number of response choices per item ranges from 2 to 6. Each
domain score was transformed onto a scale with a range of from 0 to 100. A higher score indicates a
better quality of life. Excellent reliability and validity for the Taiwan version of the SF-36 have
also been reported [9].

More recently, the World Health Organization (WHO) cross-culturally developed a
short-form of the World Health Organization’s Quality of Life questionnaire (i.e., the
WHOQOL-BREF) for generic use, and its use for persons with TB! seems to be promising in
terms of excellent validity and reliability among a variety of populations across many countries
[10]. However, the application of the WHOQOL-BREF to persons with TBI has not been
reported.

The relationship of severity of TBI with the HRQL was mixed. Some studies revealed that
people with more severe TBI tend to have a lower HRQL score than those with less severe TBI
[11,12]; conversely, some found that a higher severity of TBI was related to a higher HRQL
score [4,13]. However, cognitive status that may confound the relationship of severity and HRQL
has not been taken into account in these studies. In addition, indicators of injury severity such as
Glasgow Coma Scale (GCS) {14] may not adequately capture the various aspects of TBI’s
severity. Also, the relationship of severity of TBI and HRQL should depend on the sample in the

study. For example, when persons with more severe injuries are not inciuded, the HRQL for the



population should be underestimated.

This study takes the WHOQOL-BREF to profile the health-related quality of life among
persons with TBI; furthermore, the relationship of injury severity of TBI to each domain of the
WHOQOL-BREF is also examined.

METHODS
Study subjects and procedures

Twenty-two hospitals in the northern part of Taiwan, considered by the Head and Spinal
Cord Research Group in Taiwan to have the ability to manage traumatic head injuries, were
selected to identify potential persons with TBI, occurring in a 6-month period from January 1 to
June 30, 2002. Traumatic brain injury was defined by the presence among the discharge
diagnoses of any of the following codes of the International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9CM) as 800 to 801.9, 803-804.9, and 850 to 854.9.
Furthermore, patients who were transferred from other hospitals were excluded for avoiding
double counting. To consider the criteria of responding the WHOQOL-related items [15], those
subjects less than 18 years old were excluded. As a consequence, 473 eligible subjects were
identified.

The records in these hospitals also provided information on phone number, age, gender,

education, time and cause of injury, associated injuries, post-traumatic amnesia, GCS score at



admission, Abbreviated Injury Scale score to the head (AIS-H) [16], and Glasgow Outcome
Scale (GOS) score at discharge [17].

Of those subjects whose phone numbers were recorded, telephone interviews were further
carried out to collect current information on marriage, employment, cognition, physical function,
social support, and HRQL. To date, 53 subjects were interviewed, 107 could not be reached by
existing phone numbers, 37 had died or was in a vegetative state, and 55 declined to be
interviewed. Compared with the 285 TBI subjects, the 86 respondents did not significantly differ
in age, gender, GCS score, or associated injuries.

Instruments

Cognitive status was assessed using both the Telephone Interview of Cognitive Status
(TICS) [18-20]. Not all of items of traditional Mini-Mental State Examination can be
administered to subjects on telephone. Instead, the 13-item Telephone Interview of Cognitive
Status (TICS) was applied to evaluate subjects’ cognitive status. The instrument includes four
domains such as orientation, registration, calculation, and comprehension. Scores of the TICS
range from 0 to 50, with higher scores indicating better cognitive function.

The 10-item Barthel Index [21] was used to assess physical function. The instrument
includes self-feeding, getting in/out of bed, grooming, toileting, bathing, walking, stair climbing,

self-dressing, and controlling the bowels and bladder. These items were graded as 2 points



(independence), 1 point (with some assistance), or 0 points {(dependent on help). Scores of the
Barthel Index range from 0 to 100, with higher scores indicating greater functioning.

The 20-item Social Support Survey [22] covers six domains, such as social network,
tangible support, affection, positive social interaction, informational support, and emotional
support. All items were rated on a 5-point scale. Potential scores range from 0 to 100, with higher
scores indicating better social support.

Health-related quality of life was assessed using the WHOQOL-BREF. This instrument
contains 26 items, 2 items from the Overall quality of life and general health facet and | item
from each of the remaining 24 health-related facets [10]. These facets are further categorized into
4 domains: Physical capacity (7 items), Psychological well-being (6 items), Social relationships
(3 items), and Environment (8 items). The Taiwan version of the WHOQOL-BREF was
developed in compliance with WHO guidelines [10,15,23], and excellent reliability and validity
of this version have been reported {24,25]. In addition to comprising 26 items translated from the
original WHOQOL-BREF, the version includes 2 additional items of local importance, i.e., being
respected and food availability [24,25]. All items were rated on a S-point scale with a higher
score indicating a higher quality of life. Domain scores were calculated by multiplying the mean
of all facet scores included in each domain by a factor of 4, and accordingly, potential scores for

each domain ranged from 4 to 20. Responses from the 2 items of the Overall quality of life and



General health facet were also calculated as a single score with a range of from 4 to 20, as with
the scoring method for the 4 domain scores, even though the facet score was not used by the
WHOQOOL group.

Nevertheless, two focus group sessions were held to add new items specifically for TBI
because the WHOQOL-BREF is a generic measure of HRQL. One focus group consisted of 6
patients with various injury severity and their 6 families, and the other consisted of 6
health-related professionals of physical therapist, occupational therapist, neurosurgeon,
physiatrist, epidemiologist, and public health worker. In the two sessions, 8 items, including
mobility (Q29), amnesia (Q30), communication (Q31), emotional control (Q32), social service
(Q33), impact of TBI (Q34), and difference in life satisfaction (Q35) and happiness (Q36) before
and after TBI, were developed. The eight items, plus the two Taiwan items, are shown in Table 1.
Furthermore, factor analysis was applied to identify which items, other than Q35 assigned to the
Overall quality of life and general health facet, were strongly correlated with latent variables
(i.e., physical, psychological, social, and environmental domains in the study). As a result, the
seven items were categorized to Physical capacity (Q30), Psychological well-being (Q29, Q31,
Q32, and Q34), Social relationships (Q36), and Environment (Q33), respectively. For
convenience, the Taiwan version of WHOQOL-BREF with additional 8 items specifically for

TBI was abbreviated as the WHOQOL-BREF(TBI). Using the same scoring method as the



WHOQOL-BREF, potential scores of the WHOQOL-BREF(TBI) for each domain or the Overall
quality of life and general health facet ranged from 4 to 20 as well.
Statistical methods

Frequency distributions of demographic and injury characteristics were described. Factor
analysis was applied to decide which domains includes new items, developed by the two focus
group sessions, in order for scoring each domain of the WHOQOL-BREF(TBI). Furthermore, the
ability of the two HRQL measures to discriminate among groups based on five characteristics
(i.e., Glasgow Outcome Scale, employment status, independent level of daily activity, social
support, and depression), known to influence the health-related quality of life, was also tested
using Student’s ¢-test or one-way analysis of variance. The linear regression model was applied
to determine the relations between the WHOQOL-BREF or the WHOQOL-BREF(TBI) and
injury severity, indicated by Glasgow coma scale, Abbreviated Injury Scale to head, and loss of
consciousness, after controlling for cognitive status. SAS (Statistical Analysis Software) version
6.12 was used for all statistical analyses.
RESULTS

The distributions of socio-demographic and injury characteristics are shown in Table 2. Of
the 53 subjects, the average age was 48.7 years. Of these subjects, 64% were male; 40% had

elementary or no formal education; 36% were single and 24% divorced/separated/widowed; and



40% were unemployed. As for injury severity, 4% had GCS <=9 and 55% GCS = 9-12; 48% had
AIS-H = 1, 24% AIS-H =2, and 42% AIS-H = 3-4; 52% lost consciousness in the TBI; and 70%
had injuries to other body tegions,. Furthermore, of these subjects, 73% had good recovery; 8%
were cognitively impaired; 42% needed assistance in daily living; 43.4% unsatisfied their social
support; and 6% tended to have depression.

The ability of the WHOQOL-BREF and WHOQOL-BREF(TBI) to discriminate between
groups with respect to GOS levels, employment, activities of daily living, social support, and
depressive status are shown in Table 3. The WHOQOL-BREF domains significantly
discriminated between groups regarding three to four characteristics. On the other hand, the
WHOQOL-BREF(TBI) domains regarding one to three characteristics.

The results of the linear regression models in determining the relationship of three
indicators of injury severity with the WHOQOL-BREF or the WHOQOL-BREF(TBI) are shown
in Table 4. Subjects with different levels of injury severity, measured either by GCS, AIS-H, or
loss of consciousness, differed in each score of the WHOQOL-BREF domain or facet except the
Physical domain. After controlling for cognitive status, these relationships were similar.
DISCUSSION
This study indicates that the WHOQOL-BREF has better performance than the

WHOQOL-BREF(TBI) to discriminate among groups based on characteristics known to
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influence health-related quality of life; furthermore, scores of the WHOQOL-BREF domains

other than Physical Capacity can differ in the levels of injury severity among persons with TBI.

In other words, it seems that the WHOQOL-BREF is good enough to reflect the quality of life

among persons with TBI, and therefore, like other populations [26-28], a specific measure of

HRQL developed for the population may be unnecessary. Furthermore, the performance of the

WHOQOL-BREF is consistent across the three measures of injury severity; nevertheless, more

size of study sample is needed for validation.
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Table 1. The Taiwan version of the WHOQOL-BREF and additional 8 items for persons with traumatic

brain injury developed by two focus group sessions

Domain Item Content
Original  Overall Q1 EBERR - AUNEHMERIEESLT?
Overall Q2 BRI BRI OIS ?
Physical Q3 EASEERGUBRCHEERERNERIE?
Physical Q4 R ER A BIE H E 4 EE?
Psychological QS W DEEE?
Psychological Q6  MERFBECH4EHETEIE?
Psychological Q7  fEEdFIRRIEENERHT ?
Environment Q8  EHELET » ERIL2IE?
Environment Q9  ZERTRAVIRSHERIE? (MO5H - BY - Ak - BE)
Physical Ql0 ERRIAEIER BHMAIRS NS ?
Psychological Q1 #REHZEHCHISFRE?
Environment Q12  H RIS HERENFTRIS ?
Environment Q13 EHEHF(EGRIRH £ IEATRATIAIE?
Environment Q14  {EEHBSHHEAMIZENG ?
Physical Q15  ETHERITEIAVEEEFIE ?
Physical Qi6 EE B CAIEEIRRRIE 2
Physical Q17  EREECEH EEBRIRENTE 7
Physical Q18 EWMEHECHIIFREIE?
Psychological Q19 #EBHCHEIE?
Social Q20 THEECHARRHREE?
Social Q21 EHEECHMEEEE?
Social Q22 CHEBARRENERIE?
Environment Q23 /&G B SEFRIRIRNS ?
Environment Q24 AEERRERIRSHAEEEE?
Environment Q25  #ENTEFTHE AAEOEEG G2
Psychological Q26 EEHARHAMEZIE? (ML - Bk - £l - Z8E)
Social Q27 FRBBECHE FIBEGHEE?
Environment Q28  EEICAIEYIEE EAECENE ?

Additional Psychological Q29 HE## @ SIS ECIUETRINEE B ?
Physical Q30 ERME - TERTEHHEREREEE?
Psychological Q31 EREF#E - BRANBEEZEEIE?

Psychological Q32 itk » EHEGHTHEMNEE DB ZRANE?

Environment Q33 EWETHEIMM G, BFENIREIRES ?

Psychological Q34  SRERSMBRUIRIEE (AMEE4E - 55 - FaiE) FReEinEEE?
Overall Q35  EUAFERTAELL - RTIERHIAEEE ?

Social Q36  SRARRIAELL - s ?




Table 2. Demographic and injury characteristics among 53 persons with traumatic brain injury

Characteristic Frequency (%)
Age (year)
<=25 7 (13.2)
26-40 13 (24.5)
41-55 11 (20.8)
>=56 22 (41.5)
Gender
Male 34 (64.2)
Female 19 (35.8)
Education
Elementary or below 21 (39.6)
High school 21 (39.6)
College or above 11 (20.8)
Marital status
Single 19 (35.8)
Spouse present 21 (39.6)
widowed/divorced 13 (24.5)
Employment status
No 21 (39.6)
Yes 32 (60.4)
Glasgow Coma Scale
3.8 2 (3.8)
9-12 29 (54.7)
13-15 22 (41.5)
Anatomical Injury Scale-Head
1 22 (47.8)
2 11 (23.9)
3-4 13 (28.3)
Loss of consciousness
No 22 (47.8)
Yes 24 (52.2)
Region of associated injury
No associated injury 31 (58.5)
Spine 3 (5.1)
Head/Face 7 (13.2)
Thorax 5 (94
Abdomen/pelvis 1 (1.9
Extremities 9 (17.0)
Other 16 (30.2)




Table 2 - continued

Characteristic Frequency

(%)

Glasgow Outcome Scale

Vegetative status 1 (2.1)

Severe disability 5 (10.4)

Moderate disability 7 (14.6)

Good recovery 35 (72.9)
TICS for cognition®

0-38 4 (7.6)

38-50 49 (92.5)
Barthel Index for daily activities °

0-90 22 (41.5)

91-100 31 (58.5)
Social Support Survey for social support®

0-85 23 (43.4)

86-100 30 (57.6)
CES-D for depression ¢

0-16 50 (94.3)
17-60 3 (5.7

*Telephone Interview of Cognitive Status : A higher score indicates better cognitive status.

® A higher score indicates better independent status.

“Medical Qutcome Study Social Support Survey: A higher score indicates a higher level of social support.

“The Center for Epidemiologic Studies Depression Scale : A higher score indicates a higher level of depression.
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