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Abstract

The EORTC QLQ-C30 (a 30-item European Organization for Research
and Treatment of Cancer Core Quality-of-Life Questionnaire ) and the
EORTC QLQ-PR25 (a 25-item questionnaire designed for use among patients
with localized and metastatic prostate cancer ) are widely used instruments

for evaluating the health related quality of life (HRQL) of prostate cancer
patients. Over the past two decades, researchers have measured HRQL using
paper-and-pencil questionnaires. With the emergence of computer technology,
electronic questionnaires are increasingly being used for data collection,
particularly in medical practice. Nevertheless, the equivalence and feasibility
of touch-screen version and paper-and-pencil version of two questionnaires
measuring prostate cancer patients have not been clearly established.
Therefore, this study compared data obtained using touch-screen versions of
two questionnaires with those obtained using the equivalent paper-and-pencil

versions for assessing quality of life.

A crossover design study was used to investigate the equivalence and
acceptance of the questionnaires in 99 prostate cancer patients enrolled from
China Medical University Hospital’s Department of Urology out-patient
clinic. Equivalence test and a cross-over model analysis were applied to
examine the equity of health-related quality of life scores between the two
modes, using Rasch analysis to assess differential item functioning (DIF)

between touch-screen and paper versions.

Results of this study showed the equivalence of the paper version and the
touch-screen version of two quality of life questionnaires. Intraclass
correlation coefficient (ICC) ranged from 0.48~0.83 of the two modes in the
EORTC QLQ-C30 and EORTC QLQ-PR25, which indicated moderate to

vi



good reliability. There was no DIF of the EORTC QLQ-PR25 using Rasch
analysis to assess for prostate cancer patients. About 92% of patients had
indicated that they liked to use the touch-screen to complete the questionnaire.

About 97% of patients thought the touch-screen interface was user-friendly.

In conclusion, information collected using the touch-screen version of
EORTC QLQ-C30 and EORTC QLQ-PR25 questionnaires is equivalent to
that collected using the paper-and-pencil version. The touch-screen version is
well accepted for assessing prostate cancer patients’ quality of life. Feasibility
of touch-screen mode is acceptable for most patients, and preferred in
younger prostate cancer patients. The e-data can be easily integrated with
other clinical data to provide real time diagnostic information in clinic. It may
not only improve medical care quality, but also promote the relationship

between physician and patient.

Keywords: health-related quality of life; prostate cancer; EORTC QLQ-C30,
EORTC QLQ-PR25; questionnaire; feasibility; equivalence; cross-over

design; touch-screen; computer, paper-and-pencil.
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Chapter 1.Introduction

1.1 Background

Traditionally in medical clinical practice, cancer treatments and
interventions have been evaluated using biomedical outcomes, such as the
biological response to treatments or survival rate' . Recently, health-related
quality of life (HRQL) has been determined to be an important outcome
indicator and is measured as a patient reported outcome (PRO) measurement
in clinical trials and in clinical practice®>. PRO data may be collected via
self-administered questionnaires completed by patients themselves or via
interviewer-administered questionnaires completed by interviewers. The latter
will be only qualified as a PRO 1n the situation where the interviewer only
gains the patient’s views, not in which the interviewer uses patient responses
to make a professional assessment or judgment of the impact of the patient’s
condition. Thus, PRO is a means of gathering patients’ view rather than

clinical or other views on the content covered by the questionnaire.

PRO include not only health status and quality of life but also reports on
satisfaction with treatment and care, adherence to prescribed regimens when
directly related to end-result (endpoint), and any other treatment or outcome
evaluation obtained directly from patients through interviews, self-completed
questionnaires, diaries or other data collection tools such as handheld devices
and web-based forms*. HRQL is one of several types of PRO data that may be
collected in the context of a clinical trial. Other PROs include, but are not
limited to, symptoms, patient satisfaction with treatment, functional status,

psychological well-being, and treatment adherence’.

Over the past two decades, researchers have developed and validated
questionnaires to measure HRQL in a paper-and-pencil form. However, there

are some disadvantages associated with the use of these paper-and-pencil



questionnaires. For instance, in a busy oncology practice it is difficult for the
clinician to arrange the questionnaire for their patients’. New technologies for
automated computer administration are becoming more readily available’. It
has recently been suggested that these problems could be resolved by
changing the assessment mode from a paper-and-pencil to a computerized
version of the HRQL®. There are advantages of the computerized version in
some respects. In the first place, it would allow data automatically entering
into a database, and then the scale score is immediately calculated before its
response to the physician’s screen in real time at clinic. In addition, it can
reduce both the data coding errors as well as the workload for health
professionals’. Several large studies in chronic diseases also suggested that
real-time feedback of health status data from patients’ view may facilitate
communication between patients and clinicians and enhance patients’ care'*'.
An immediately analysis of HRQL scores tailored with clinical data through a
developed software in the computer may support clinicians in identifying
important problems for discussion or broadening the range of the clinical
inquiry for communication during the limited time of the medical
consultations. Incorporating standardized HRQL assessments in daily clinical
oncology practice facilitates the discussion of HRQL issues and can heighten
physicians’ awareness of their patients’ HRQL. Most patients and clinicians
reported that the HRQL summary profile was useful in facilitating
communication and in enhancing physician awareness of patients’ problems
and favored to continue tailoring the use of the intervention of HRQL

assessment as a standard part of the outpatient clinic procedure”.

In addition, computer measurements have been shown to be well

accepted by patients who generally consider questionnaires to be useful tools

13-14

for telling their doctor about their problems™ . The feasibility and

possibility of a computer-based HRQL assessment for patients as well as

7,15-28
1

clinicians has been shown to be acceptable in many oncology clinics n



a study for patients with oral and oropharyngeal cancer, the results showed
the touch-screen method was easy and ideal for administration prior to the
clinician—patient consultation. Most patients were willing to complete the
questionnaire on touch-screen at every clinic visit, ensuring continuity of data
collection”. A research also has confirmed that the application of using
computerized mode for collecting symptom and quality-of-life information
was easy for patients to use and acceptable across a range of user

characteristics, including age, sex, and severe distress™.

The EORTC QLQ-C30 (a 30-item European Organization for Research
and Treatment of Cancer Core Quality-of-Life Questionnaire ) and the
EORTC QLQ-PR25 (a 25-item questionnaire designed for use among patients
with localized and metastatic prostate cancer) ' are commonly used in

assessment of HRQL for patients with prostate cancer for their
paper-and-pencil versions. To our knowledge, the psychological properties
and feasibility of the touch-screen versions of these two questionnaires have
not yet been reported. Hence, it is important to assess their measurement
properties such as the score equivalence between two different modes as well
as their feasibility in practice, which are helpful to support their use in clinical

practice and their comparability with the previous results more rigorously.



1.2 Study importance

As we know, there were only a few studies to validate the touch-screen
version of HRQL for patients with prostate cancer, and even no data for those
patients in Taiwan. Our study result can be an empirical evidence to
understand whether the touch-screen mode can be an alternative choice of
measurement mode in addition to paper-and-pencil mode to assess the
patient’s report quality of life. If the result shows the equivalence of both
modes and feasibility of touch-screen mode, we can push the progress of
promoting the technique of touch-screen mode into the clinical assessment,
which can help the integration of patient’s reported outcome and clinical

information to promote the quality of health care.



1.3 Objective

The objective of this study was to assess the feasibility and equivalence
of the touch-screen and paper-and-pencil versions of the two health-related
quality of life questionnaires EORTC QLQ-C30 and the EORTC QLQ-PR25

by applying in patients with prostate cancer.



1.4 Study questions and study hypothesis

1. Touch-screen method is easy and feasible for most prostate cancer
patients.

2. The younger patients were more feasible in computerized questionnaire
than the older patients.

3. The cross-over study design can support the comparison of two
health-related quality of life assessment methods more objectively,
avoiding the confounding effects such as individual difference and
sampling bias.

4. Using the paper-and-pencil mode and the touch-screen mode to assess
psychometric characteristics of the EORTC QLQ-C30 and the EORTC
QLQ-PR25 questionnaires are the same.



1.5 Definition

Carry-over effect — A Carry-over effect in a crossover design is when the
effects of the assessment memory from one method taken during the first
assessment period have an effect to the other method taken during the second

. 13233
assessment period™ .

Cross-over design — A Cross-over design is a type of randomized clinical
trial. In this design, each subject is randomized to either group 1 or group 2.
All subjects in group 1 receive method A in the first assessment period and
method B in the second assessment period. All subjects in group 2 receive
method B in the first assessment period and method A in the second
assessment period. Often there is a washout period between the two
assessment periods during which that receive no study intervention. The
purpose of the washout period is to reduce the likelihood that assessment
taken in the first period will have an effect that carries over to the next

. 2.
period™™.

Differential item functioning (DIF) — Differential item functioning refers to
an item lacking measurement equivalence in different groups or settings®*. In
this study, sets of item difficulties were compared between methods
(paper-and-pencil vs. touch-screen) to detect DIF. A criterion of 0.5 logits
between item difficulties in different groups was applied to determine whether

an item exhibited DIF*7,

Equivalence — Two methods are said to be equivalent if one is derivable

from the other.

Feasibility —Feasibility is an assessment which is applied to evaluate the

time of filling the questionnaire, the preference and the user-friendly property.

Patient-reported outcome (PRO) — A measurement based on a report that

comes directly from the patient (i.e., study subject) about the status of a



patient’s health condition without amendment or interpretation of the patient’s
response by a clinician or anyone else. A PRO can be measured by self-report
or by interview provided that the interviewer records only the patient’s
response’ .

Washout — A washout period in a cross-over design is a period between

. . . . . . . 32-33
assessment periods, during which subjects receive no study intervention :



Chapter 2.Literature Review

2.1 Epidemiology of prostate cancer

In recent years, the prevalence of the prostate cancer has grown very
quickly. Prostate cancer survival duration is relatively long™***. Over the
past 20 years, the 5-year survival rate for all stages combined has increased
from 67 to 97%, regardless of the choice of treatment™’. Although the new
treatments have increased survival rates, the side effects of treatment and
disease symptoms impact on their quality of life either in physical domain or
in psychological domain (urinary, bowel, and sexual dysfunction, etc.>**'=).
Hence, the social loading obtained from prostate cancer has also become an
important issue of public health. Assessment of HRQL for prostate patients

could guide treatment decisions and track patient-reported responsiveness to

intervention in a clinical setting.

Prostate cancer is the most common cancer among men in most western

>+60 Tn the United States,

populations, like in the United States and the Europe
it is the first leading cause of cancer death among U.S. men with 186,000 new
cases and 28,600 deaths in 2008°'. The incidence of prostate cancer in Taiwan,
though, unlike the United States, it is also constantly increasing every year.
Despite its high morbidity, the etiology of prostate cancer remains largely
unknown. Advancing age, race, and a family history of prostate cancer are the
only established risk factors. Many putative risk factors, including androgens,
diet, physical activity, sexual factors, inflammation, and obesity, have been

implicated, but their roles in prostate cancer etiology remain unclear® .

2.1.1 Incidence and mortality of prostate cancer

2.1.1.1 Incidence



Reported age-adjusted prostate cancer incidence rates vary considerably

70-71 - : :
. Prostate cancer is a leading cause of malignancy among men

worldwide
in the United States. The number of male cases who were newly diagnosed
with prostate cancer in the United States was 220,000 cases in 2007, and
192,280 cases in 2009. In the United States, rates among African-Americans
are the highest in the world (185.4 per 100,000 person-years)’>, followed by
Caucasian-Americans (107.8 per 100,000 person-years) (shown in figure 1).
Rates within Europe vary almost 7-fold (15~100 per 100,000 person-years),

and are highest in Western Europe, in particular Austria, and lowest in

Eastern Europe (15~36 per 100,000 person-years)’".

Prostate cancer is an increasing cause of malignancy among men in
Taiwan. The number of male cases who were newly diagnosed with prostate
cancer in Taiwan was 909 cases in 2005, 957 cases 1n 2006, 1,003 cases in
2007, and 892 cases in 2008. According to the 2005 annual report from the
Department of Health in Taiwan, the incidence of prostate cancer rose from
1.45 per 100,000 persons in 1982 to 17.41 per 100,000 persons in 2002. In
comparison with European countries and the United States, the incidence of

. g . 78
prostate cancer is far lower in Taiwanese men .

According to cancer registry data, in 1979,100 cases of prostate cancer in
Taiwan increased since 1989. Age-standardized incidence rate of 1.86 per
100,000; 481 cases, the age-standardized incidence rate was 6.27 per 100,000
population cases; in 1999 increased to 1,928 cases, the age-standardized
incidence rate of 16.71 cases per 100,000 population; until 2005, already as
high as 2704 cases, the age-standardized incidence rate of 19.72 cases per

73-74

100,000 population™"", the future will continue to rise. This is the average
male life expectancy increases and the result of improved diagnostic
techniques, but may also need to take into account the gradual improve cancer

registration system so that the surface has increased the number of cases®.

10
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2.1.1.2 Mortality

In 2009, prostate cancer was the first leading cause of cancer death
among U.S. men. The number of male cases who died from prostate cancer in
the United States was 28,000 cases in 2007 and 27,360 cases in 2009. The
most recent report available on cancer mortality showed that, in 2004, the
overall death rate of prostate cancer among American men was 25 per
100,000. Since 1994, this rate has decreased by 4 percent each year, and, in
2004, there were an estimated 2 million prostate cancer survivors in the
United States. From the 2004 data, only one in six American men diagnosed
with prostate cancer will eventually die from it. Nevertheless, mortality rates
are still higher in Western nations than in lower-risk, Asian countries®” .
Interestingly, the world’s highest mortality rates (30.3 to 47.9 per 100,000
person-years) were seen in the Caribbean nations of Barbados, the Bahamas,
and Trinidad and Tobago, where there were large populations of men of
African  descent. Prostate cancer’s = disproportionate impact on
African-Americans and Caribbean men suggested that factors associated with
African ancestry might also play a role in prostate cancer etiology”.

Prostate cancer was the most common cancer in elderly men, and the

mortality rate suddenly increased after the age of 65% 60676976

. Department
statistics showed that prostate cancer was the tenth leading cause of cancer
death in 1994 and seventh in 2008. Standardized mortality rate is 6.7 in 2007
and 5.7 in 2008 respectively”. In Taiwan, for male, there were 67 persons
aged 65-69, 120 persons aged 70-74 and 250 persons aged 80-84 who died
from prostate cancer in 2008. And also, the overall mortality rate of prostate
cancer was 8.9 per 100,000 among 65-69, 19.9 per 100,000 among 70-74,
77.9 per 100,000 among 80-84, and 121.7 per 100,000 over 90. Meanwhile,

when it compared across different periods, the mortality rate of prostate

- 73
cancer was gradually raised every year"".
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2.1.2 Risk factors of prostate cancer

Many studies reported risk factors of prostate cancer which included age,
androgens, diet, physical activity, sexual factors, inflammation, and obesity
had been implicated, but their roles in prostate cancer etiology remained

unclear.
2.1.2.1 Age

The incidence of prostate cancer increases exponentially with advancing
age-an increase that is faster than that for any other malignancy. Over 80% of
prostate tumors in Taiwan, average in the age 70 to 72 years old are

diagnosed prostate cancer’ ",
2.1.2.2 Racial/ethnic variation

Except age, ethnicity is another consistently observed but poorly
understood risk factor. African-Americans have the highest incidence rates in
the world: roughly 60 times that of men in Shanghai, China, where the rates

d””’®. Adjustment of incidence rates for the

are the lowest in the worl
prevalence of latent disease at autopsy and proportion of localized tumors
among all prostate cancers revealed that Japanese men still experience a
markedly lower incidence than Americans, indicating that the large

international variation cannot be explained by differences in detection alone”.
2.1.2.3 Hormones and growth factors

Hormones and insulin-like growth factors (IGFs) are related to prostate
cancer . Prostate cancer is notably absent in castrated men, and laboratory
studies show that administration of testosterone induces prostate cancer in rats
and that androgens promote cell proliferation and inhibit prostate cell
death®®'. Nevertheless, epidemiologic data supporting a role of androgens

. . 8 . . . . . . .
are inconclusive™. Vitamin D, another steroid hormone, is obtained primarily
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83-84

from dermal synthesis in response to sunlight exposure™ . In addition to

steroid hormones, IGFs have been implicated in prostate cancer.
2.1.2.4 Diet

Ecologic studies have shown a strong correlation between the incidence

6385 Fat intake is the most studied

of prostate cancer and dietary fat intake
dietary risk factor for prostate cancer. However, a recent review of 17 studies
showed that fatty fish are rich in potentially tumor-inhibitory marine fatty
acids, such as omega-3*>**. Dietary calcium, from either dairy products or
supplement consumption, has been linked to prostate cancer. Although
consumption of fruits and vegetables is associated with a reduced risk of
several cancers, their role in prostate cancer is less clear. The only consistent
finding is an inverse association with consumption of tomatoes and tomato
paste, which has been largely attributed to the antioxidant effect of

86-89
lycopene™ .

2.1.2.5 Obesity

In epidemiologic studies, overall obesity is usually measured by body
mass index (BMI: weight in kg divided by the square of height in meters,
kg/m?) and abdominal obesity by the ratio of waist to hip circumference® .
Recent data suggest that obesity is more consistently related to aggressive
prostate tumors and that abdominal obesity may be associated with an

45,9192 .-
9192 Tn addition,

increased risk of prostate cancer even in relatively lean men
higher serum levels of insulin have been linked to an increased risk of
prostate cancer’, and higher serum levels of leptin have been linked to larger
tumor volume”. Although obesity’s role in prostate cancer is not clearly
defined, it is linked to numerous putative prostate cancer risk factors,

including higher meat and fat intake, hormone metabolism, and insulin

metabolism.
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2.1.2.6 Occupation

Occupation is highly correlated with socioeconomic status and lifestyle
factors. There is a large body of literature on prostate cancer and occupation,
and one consistent result from these studies is that compared with the other

occupations, farmers and other agricultural workers have a 7~12% increased
risk™*.
2.1.2.7 Chronic inflammation

Evidence for a role of chronic inflammation in prostate cancer is
beginning to emerge’ ", but an association of prostate cancer with chronic
inflammation of the prostate (chronic prostatitis) has been suspected for a
long time. A recent meta-analysis of 11 studies of prostatitis and prostate
cancer reported that patients with chronic inflammation had an overall relative

risk of 1.6 compared with the control”.
2.1.2.8 Sexually transmitted diseases

Sexually transmitted diseases (STDs) have been linked to prostate cancer.
One recent large, population based study showed 2~3 fold prostate cancer
risks associated with STDs, particularly syphilis and recurrent gonorrhea
infections'”. While a study of a human immunodeficiency virus
(HIV)-infected population found that duration of HIV infection was

associated with increased prostate cancer risk'"".
2.1.2.9 Sexual frequency

Some studies have indicated that increased sexual frequency may be
associated with an increased risk of prostate cancer, because it may serve as
an indicator for either a greater opportunity of infection or higher androgenic
activity”” '®. A prospective study reported that ejaculation frequency is not
associated with risk of prostate cancer; although there was some suggestion

that very high ejaculation frequency during a man’s 20’s (>21 times per

16



month) is associated with reduced risk'®.

2.1.2.10 Other factors

Other risk factors, such as smoking, use of alcohol, diabetes, and liver
cirrhosis, have been investigated, but their roles in prostate cancer are weak or

. . 4- 104-1
unclear based on data in the current literature®® >+>> 66 104-105,

2.1.3 Clinical manifestations and pathology of prostate cancer

Prostate cancer is the most common noncutaneous cancer among males.
The diagnosis and treatment of prostate cancer continue to evolve. With the
development of prostate-specific antigen (PSA) screening, prostate cancer is
being diagnosed earlier in the disease course. Although prostate cancer can be
a slow-growing cancer, hundreds of men die of the disease each year in
Taiwan. Education is important to help men understand the concepts of
progression and the various treatment options. This part provided a current
overview of the biology, pathology, diagnostic techniques, and screening of

this disorder.

2.1.3.1 Signs and symptoms

Early prostate cancer usually causes no symptoms. Often it is diagnosed
during the workup for an elevated PSA noticed during a routine checkup®>®°"
197199 "1t is highly advised to avoid sexual intercourse for 3 days prior to a
PSA test because that affects the outcome of the test. Sometimes, however,
prostate cancer does cause symptoms, often similar to those of diseases such
as benign prostatic hyperplasia. These include frequent urination, increased
urination at night, difficulty starting and maintaining a steady stream of urine,
blood in the urine, and painful urination. Prostate cancer is associated with
urinary dysfunction as the prostate gland surrounds the prostatic urethra.
Changes within the gland, therefore, directly affect urinary function. Because

the vas deferens deposits seminal fluid into the prostatic urethra, and

secretions from the prostate gland itself are included in semen content,
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prostate cancer may also cause problems with sexual function and

performance, such as difficulty achieving erection or painful ejaculation'®.

Advanced prostate cancer can spread to other parts of the body, possibly
causing additional symptoms. The most common symptom is bone pain, often
in the vertebrae (bones of the spine), pelvis, or ribs'*. Spread of cancer into
other bones such as the femur is usually to the proximal part of the bone.
Prostate cancer in the spine can also compress the spinal cord, causing leg

. . . 107
weakness and urinary and fecal incontinence .

2.1.3.2 Treatments

Prostate cancer treatment options depend on several factors, such as how
fast cancer growing, how much it has spread, overall health, as well as the
benefits and the potential side effects of the treatment. Different treatment
policies such as watchful waiting, radiation therapy, chemotherapy hormone

therapy, and radical prostatectomy are introduced as follows™*' "% 105112,

For men diagnosed with a very early stage prostate cancer, treatment may
not be necessary right away. Some men may never need treatment. Instead,
doctors sometimes recommend watchful waiting, which is sometimes called
active surveillance. In watchful waiting, regular follow-up blood tests, rectal
exams and possibly biopsies may be performed to monitor progression of
your cancer. If tests show your cancer is progressing, you may opt for a
prostate cancer treatment such as surgery or radiation. Watchful waiting may
be an option for cancer that isn’t causing symptoms, is expected to grow very
slowly and is confined to a small area of the prostate. Watchful waiting may
also be considered for a man who has another serious health condition or an
advanced age that makes cancer treatment more difficult. Watchful waiting
carries a risk that the cancer may grow and spread between checkups, making

it more difficult to treat.

Radiation therapy uses high-powered energy to kill cancer cells. Prostate

18



cancer radiation therapy can be delivered in two ways: Radiation that comes
from outside of body (external beam radiation)**. During external beam
radiation therapy, directing high-powered energy beams, such as X-rays, to
prostate cancer. Typically undergo external beam radiation treatments five
days a week for several weeks. Radiation placed inside body (brachytherapy).
Brachytherapy involves placing many rice-sized radioactive seeds in prostate
tissue'”. The radioactive seeds deliver a low dose of radiation over a long
period of time. Physician implants the radioactive seeds in prostate using a
needle guided by ultrasound images. The implanted seeds eventually stop
giving off radiation and don’t need to be removed. Side effects of radiation
therapy can include painful urination, frequent urination and urgent urination,
as well as rectal symptoms, such as loose stools or pain when passing stools.
Erectile dysfunction can also occur. Chemotherapy uses drugs to kill rapidly
growing cells, including cancer cells. Chemotherapy may be a treatment
option for men with prostate cancer that has spread to distant areas of their
bodies. Chemotherapy may also be an option for cancers that don’t respond to

4,110, 11
hormone therapy®* "% '3,

Hormone therapy is treatment to stop your body from producing the male
hormone testosterone''*. Prostate cancer cells rely on testosterone to help
them grow. Cutting off the supply of hormones may cause cancer cells to die
or to grow more slowly. Side effects of hormone therapy may include erectile
dysfunction, hot flashes, loss of muscle and bone mass, reduced sex drive, and
weight gain. Hormone therapy also increases the risk of heart disease and
heart attack. Physicians believed long-term use of hormone therapy and the

low hormone levels that result may lead to cardiovascular problems.

Surgery for prostate cancer involves removing the prostate gland (radical
prostatectomy), some surrounding tissue and a few lymph nodes. There were

four ways of radical prostatectomy procedure, which included making an
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incision in your abdomen, making an incision between your anus and scrotum,
laparoscopic prostatectomy, and using a robot to assist with surgery. Radical
prostatectomy carries a risk of urinary incontinence and erectile
dysfunction**>*>>% 195 15117 “Ccommunicating with physician to discuss any
possible risks of each way of procedure was suggested. The risk factors
included patients’ disease stage of prostate cancer, age, body type and overall

health.
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2.2 Patient reported outcome

The Food and Drug Administration (FDA) reviews and evaluates existing,
modified, or newly created patient reported outcome (PRO) instruments used
to support claims in approved medical product labeling. A PRO instrument
(i.e., a questionnaire plus the information and documentation that support its
use) is a means to capture PRO data used to measure treatment benefit or risk

in medical product clinical trials®’.

A PRO is any report of the status of a patient’s health condition that
comes directly from the patient, without interpretation of the patient’s
response by a clinician or anyone else. The outcome can be measured in
absolute terms (e.g., severity of a symptom, sign, or state of a disease) or as a
change from a previous measure. In clinical trials, a PRO instrument can be
used to measure the effect of a medical intervention on one or more concepts
(i.e., the thing being measured, such as a symptom or group of symptoms,
effects on a particular function or group of functions, or a group of symptoms

or functions shown to measure the severity of a health condition).

Generally, findings measured by a well-defined and reliable PRO
instrument in appropriately designed investigations can be used to support a
claim in medical product labeling if the claim is consistent with the
instrument’s documented measurement capability. The amount and kind of
evidence that should be provided to the FDA 1is the same as for any other
labeling claim based on other data. Use of a PRO instrument is advised when
measuring a concept best known by the patient or best measured from the
patient perspective. A PRO instrument, like physician-based instruments,
should be shown to measure the concept it is intended to measure, and the
FDA will review the evidence that a particular PRO instrument measures the
concept claimed. The concepts measured by PRO instruments that are most

often used in support of labeling claims refer to a patient’s symptoms, signs,
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or an aspect of functioning directly related to disease status. PRO measures
often represent the effect of disease (e.g., heart failure or asthma) on health

and functioning from the patient perspective’’.

2.3 Patient reported outcome and health-related quality of life

In a traditional health paradigm, cancer treatments or interventions have
previously been evaluated using biomedical outcomes such as the biological
response to treatments or survival rate'>. More recently, it has been
determined that the health-related quality of life (HRQL) is an important
outcome indicator. Today, HRQL is measured as an outcome indicator in
clinical trials, outcomes research and in clinical practice””. The clinicians
perceived that the quality of life data broadened the range of the clinical

inquiry and helped them identify issues for discussion.

A standardized measurement of patients’ quality of life may support
clinicians in identifying important problems for discussion during the limited
time of the medical consultations'*. Measuring HRQL in clinical trials usually

118-120

discriminated between generic and specific questionnaires .The former

commonly used including the short-form 36 (SF-36), the WHOQOL-BREF
and the EORTC QLQ-C30, and latter including the EORTC QLQ-PR25 the St
George’s Respiratory Questionnaire (SGRQ), and so on.

2.4 Health-related quality of life instruments

Many studies failed to collect long-term results, used non-validated
questionnaires, or measured HRQL components only incompletely. The
following HRQL instruments can be recommended for prostate cancer, the
EORTC QLQ-C30, EORTC QLQ-PR25, Expanded Prostate Cancer Index
Composite (EPIC), Expanded Prostate Cancer Index Composite short form
(EPIC-26), International Index of Erectile Function (IIEF), International

Index of Erectile Function short form (IIEF-5), International Prostate
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Symptom Score (IPSS) and the Functional Assessment of Cancer
Therapy-Prostate (FACT-P)*>" *I"*3(See the Supplementary Appendix in
details Table A6). 42 papers founded in PubMed within 5 years (January 1,
2004~December 31, 2008) with keywords searched: prostate cancer,
questionnaire, EORTC QLQ-C30, EORTC QLQ-PR25; 38 papers were
founded with IPSS; 43 were founded with IIEF; 16 were founded with
FACT-P; 17 were founded with EPIC; It was used commonly more than

others instruments evaluated for prostate cancer.

2.5 Administration modes of measurement of health-related

quality of life

This part provided some administration modes of measurement of
health-related quality of life in recent times, including paper-and-pencil mode

and touch-screen mode in our study.
2.5.1 Paper-and-pencil mode

Subjects completed questionnaire with paper-and-pencil mode including
face-to-face interview and self-administration methods. Over the past two
decades, researchers had developed and validated questionnaires to measure

HRQL in a paper-and-pencil form.

However, there were disadvantages associated with the use of these
paper-and-pencil questionnaires. For example, in a busy oncology practice it
was difficult for nurses to distribute the questionnaire to their patients and

collect data from them'*¢

. In addition, manual data key in and computation
were required to work out HRQL scores, which was time consuming and can
be a source of error’. And usually, the information patients reported could not
transfer to physician’s clinic in real time, although patients thought they had

reported their status in questionnaires.

2.5.2 Touch-screen mode
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Although in the past most health-related quality of life questionnaires are
self-administered or face-to-face interviewed by means of paper and pencil,
new technologies for automated computer administration such as touch-screen
mode of PC version, PDA version, mobile version, or Tablet PC are

becoming more readily available’.

The computerized version would allow data to be automatically entered
into a database and the score immediately calculated, thus reducing data
coding errors as well as the workload for health professionals’.The time
required by the patient to complete the questionnaire was also reduced” .
And also, promoting the technique of touch-screen mode into the clinical

assessment, which can help the integration of patient’s reported outcome and

clinical information to promote the quality of health care'.

The computer measurement was well accepted by patients who felt that
the questionnaires were a useful tool to tell the doctors about their problems.
Hence, patients are willing to complete the questionnaire on a touch-screen
and find the equipment easy to use'’. Allenby & colleagues (2002)
recommended using a patient-friendly computer interface, such as a
touch-screen monitor that is manipulated by the touch of a finger, because
these are easier for patients to use than a keyboard or a mouse'*. The ease of
use of the computerized version was also an important issue in developing the

touch-screen measurement system.
2.6 Routine assessment of health-related quality of life

Several large studies in chronic diseases also suggested that feedback of
health status data may facilitate communication between patients and

s - 3,10-13, 139-141
clinicians and enhance patients’ care™ ™ .

Many studies confirms that computer-based individual QL assessment in

oncology clinics with immediate feedback of results to clinicians is possible
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and feasible'”. Incorporating standardized HRQL assessments in daily clinical
oncology practice facilitates the discussion of HRQL issues and can heighten
physicians’ awareness of their patients’ HRQL’. Incorporating standardized
HRQL assessments in daily clinical oncology practice facilitates the
discussion of HRQL issues and can heighten physicians’ awareness of their
patients’ HRQL and helps patients routine assessment. Most patients exposed
to the intervention and all of the physicians reported that the HRQL summary
profile was useful in facilitating communication and in enhancing physician
awareness of patients’ problems and favored continued use of the intervention

as a standard part of the outpatient clinic procedure’.
2.7 Feasibility and equivalence assessment of two modes

Before putting this into practice it is necessary to evaluate the equivalence
of, and determine the patient preference for, the two modes (i.e., paper vs.
computerized)®. Many studies examined and validated the measurement
equivalence of paper-based version and touch-screen computer-based version,

: L 1,19,27, 142
and showed the touch-screen version was accepted for most subjects™ " ™.

Lofland, Schaffer and Goldfarb (2000) estimated and compared the costs
for three different methods of administering and evaluating the SF-36 as a
routine part of clinical practice from the provider perspective. In an outpatient
pain management practice, a computer touch-screen system was assessed with
facsimile and scanning scoring methods. Equipment, supply, and labor costs
needed to construct, maintain, and generate reports for each system were
measured. The system implemented in a clinical practice is dependent not
only on questionnaire volume but also on personnel availability, equipment

access, required speed of results, and the acceptable level of data error'®.

A computerized touch-screen system, namely RHEUMATISM
(RHEUMA Touch-screen Italian System) was developed to capture
rheumatoid arthritis (RA) patient-reported outcome (PRO). To investigate the
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acceptability, feasibility, reliability and score agreement of the
RHEUMATISM system, eighty-seven rheumatoid arthritis (RA) patients
completed both the touch-screen and conventional paper-administered set of
questionnaires. The results showed the computer touch-screen questionnaires
were well accepted by RA patients, with good data quality, reliability and

score agreement27.
2.8 Crossover design researches for assessing the equivalence

Touch screen computer-assisted health-related quality of life data
collection in variety of disease patients is feasible. The comparative of paper
and computer usually use crossover randomized design in different diseases™ "
%1921 17 “including  gastroesophageal reflux disease, asthma, rheumatoid

arthritis, cancer, and head and neck cancer.

Kleinman (2001) compared 134 patients with gastroesophageal reflux
disease the psychometric characteristics (score equivalence and structure,
internal consistency, and reproducibility reliability and construct validity) of
the Quality of Life in Reflux And Dyspepsia (QOLRAD) questionnaire when
self-administered by means of paper and pencil versus touch-screen computer.
This crossover trial randomized The present study suggest that the QOLRAD
1s reliable and valid when self-administered by means of computer

:121
touch-screen or paper and pencil” .

Bushnell (2003) compare paper and electronic administration of the
standardized Asthma Quality of Life Questionnaire (AQLQ(S)), Pediatric
Asthma Quality of Life Questionnaire (PAQLQ(S)), and Pediatric Asthma
Caregiver’s Quality of Life Questionnaire (PACQLQ). Using a crossover
design, adults and children with asthma and caregivers of children with
asthma were recruited from clinics. Subjects were asked to complete both
forms of the appropriate HRQL measures at enrollment and 24~48 hours later.

In addition, 30 subjects from each group were asked to participate in a 1-week
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reproducibility assessment of the electronic versions of the three
questionnaires. As in previous studies comparing electronic with paper
questionnaires, this study revealed statistical evidence to support the use of
EDC of the AQLQ(S), PAQLQ(S), and PACQLQ for populations with

asthma’.

Greenwood (2006) included forty patients with RA completing the
touch-screen and paper Rheumatoid Arthritis Quality of Life Questionnaire
(RAQOol) in the clinic and rated ease of use and preference. Forty-five others
completed the Stanford Health Assessment Questionnaire (HAQ) and visual
analogue scales (VASs) for pain, fatigue and global arthritis activity on touch
screen and paper and a joint assessment on touch screen. To investigate the
feasibility of collecting rheumatoid arthritis (RA) patient self-administered
outcome data using touch-screen computers in a routine outpatient clinic.
Touch-screen questionnaires in the clinic can produce comparable results to
paper, eliminate the need for data entry and afford immediate access to results.
It is an acceptable, and in many cases a preferable, option to paper, regardless

. ] 25-26, 144-145
of age and previous experience of computers™ :

Touch screen computer-assisted HRQL data collection in head and neck
cancer patients is feasible. Touch screen computer-assisted HRQL data
collection can be used for scientific documentation as well as in clinical
setting. Patients are willing to complete the questionnaire on a touch-screen
and find the equipment easy to use. Compliance needs improvement by

instructing clinicians and nurses and a better alert system'”.

In a randomized crossover trial, 149 cancer patients completed the
European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire-Core 30, version 2.0 (EORTC QLQ-C30), and the Hospital
Anxiety and Depression Scale (HADS) on paper and on a touch screen.

Computer touch-screen HRQL questionnaires were well accepted by cancer
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patients, with good data quality and reliability"’.
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Chapter 3.Material and Methods

3.1 Research design and data collection

A randomized crossover design was applied in this study. A total of 106
prostate cancer patients in various stages of disease and treatment were
enrolled from September 2008 to October 2009 from China Medical
University Hospital Department of Urology outpatient clinic. Patients who
could not read, speak and write Chinese were excluded. All patients provided

written informed consent.

All sample subjects were randomly assigned to one of the two groups:
one group completed paper version first followed by touch-screen version
(denoted as paper/touch-screen group) and the other group completed
touch-screen version first followed by paper version (denoted as
touch-screen/paper group). Randomization was performed using computer
generated random numbers. Each participant was asked to complete one
survey administration at clinic check-in and one after a 120-minute waiting
period prior to their clinical visit with the oncologist. In the HRQL
assessment, four questionnaires, including the EORTC QLQ-C30, EORTC
QLQ-PR25, IIEF-5, and IPSS were used and the completion time for these
four assessments was recorded. Among them, the questionnaires IIEF-5, and
IPSS were not evaluated in this analysis, the proportion of time spent for
these two questionnaires was about one third of the overall time according to
our experience. The time taken to complete the four paper questionnaires was
recorded manually, and for the touch-screen questionnaire was recorded by
computer automatically. After completing HRQL questionnaires, a
self-developed questionnaire, was administered to examine patients’
preference, acceptance, and feasibility in regard to the touch-screen version of

questionnaires. (For questionnaires details see the Supplementary Appendix.)
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3.2 Study structure

Initially, a total of 106 patients with prostate cancer enrolled and
randomly assigned to two groups, 54 in the paper-and-pencil version first
group and 52 in the touch-screen version first group, each patient was
requested to complete both paper and touch-screen questionnaires, with a 120
minutes interval apart. There were 99 cases successfully fulfilled both

assessments. The study structure was shown as Figure 3.

A total of 106 patients with
prostate cancer enrolled and
randomly assigned to two
groups.

54 patients assigned to 52 patients assigned to
paper version first. touch-screen version first.
(EORTC QLQ-C30, QLQ-PR25,IIEF-5, IPSS) | (EORTC QLQ-C30, QLQ-PR25,IIEF-5, IPSS)

Washout period: 120 minutes interval

—
4 patients withdrew 1 patients withdrew
50 patients complete the 2 patients loss to follow up
touch-screen version. 49 patients complete the
paper version.
JEORTC QLQ-C30, QLQ-PR25,IEF-5, IPSS}J dEDmc QLQ-C30, QLQ-PR25,IIEF-5, IPSS)
>

49 patients complete
the feasibility of touch-screen
version questionnaire.

50 patients complete the
feasibility of touch-screen
version questionnaire.

Figure 3. Study structure in the study
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3.3 Health-related quality of life measures

The EORTC QLQ-C30 is a self-administered questionnaire to patients
and organized into 5 functional domains (physical, role, cognitive, emotional,
and social), and a global HRQL domain®~%"**'* Tt also includes a number
of multi-item domains and single items that assess a range of physical
symptoms (fatigue, nausea and vomiting, pain, dyspnea, sleep disturbance,
loss of appetite, constipation, and diarrhea), as well as financial difficulties.
Each item is scored from 1 to 4 (1, “Not at all”; 2, “A little”; 3, “Quite a bit”;
and 4, “Very much”), with the exception of items in the global quality-of-life
scale, which range from 1 (“Very poor”) to 7 (“Excellent”).

The prostate-specific module EORTC QLQ-PR25 includes subscales
assessing urinary symptoms (nine items), bowel symptoms (four items),
treatment-related symptoms (six items), and sexual function (six items). This
questionnaire is presently being validated in an international study’®.
Resulting domain scores for both instruments are linearly transformed to a
0-100 score, with higher values in functional domain (sexual) representing a
more favorable HRQL, with lower values in the symptom domains (urinary,
bowel, hormonal treatment-related symptoms) representing a more healthier

29-30, 121, 127, 146
status CEh e,

In addition the EORTC QLQ-C30 and the EORTC QLQ-PR25, the
questionnaire of the International Index of Erectile Function short form
(ITEF-5), which include 5 items with 6 responses for each item, was used to
assess the patients’ erectile function in the last six months; and the
questionnaire of the International prostate symptom score (IPSS) which
include 8 items with 6 responses for each item, was used to assess the
patients’ urinary function in the last one months. However, the latter two
questionnaires were no included in our analysis, except for analyzing the time

to completion the questionnaires, the time for answering the IIEF-5 and the
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IPSS were counted into the total time as a whole. According to our experience,
to answer these two questionnaires spend about one seventh of the overall

time.
3.4 The setting of the touch-screen version system

The touch-screen version system we applies in this study was developed
by our team members including physicians specialized in prostate cancer,
technicians specialized in system design and programming, epidemiologist
and statisticians, who had several routine discussions to set up the final
version of this system. The JAVA software was used to develop the system
based on the basis of the ORACLE database. The procedure of how to
manipulate touch-screen version questionnaire was described in the

Supplementary Appendix.

3.5 Statistical analysis

In this study, we use descriptive, inferential statistics, equivalence test,
crossover model analysis, and Rasch analysis to assess difference between
touch-screen and paper versions of the EORTC QLQ-C30 and the EORTC
QLQ-PR25 only. For the urinary symptom domain, item “Has wearing an
incontinence aid been a problem for you?”, patients answered this question

only if when he wore an incontinence aid.
3.5.1 Sample size estimation

Sample size estimation was based on the hypothesis of no clinical
difference between the domain scores of two administration modes (paper and
touch-screen) under a crossover design study. The Minimum clinically
important difference (MID) of the domain score for the EORTC QLQ-C30
was set to be 5 points, and the standard error of domain score was set to be 8

based on empirical data. In order to detect equivalence difference of 5 with
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80% power for a 5% size, a sample size 80 was obtained by using the

statistical software PASS.
3.5.2 Descriptive and inferential statistics

Descriptive statistics, equivalence test, crossover regression model
analysis, and Rasch analysis were used to assess the equivalence of measure
properties of two different modes, touch-screen and paper versions of the

EORTC QLQ-C30 and the EORTC QLQ-PR25.

We assessed differences of demographic characteristics between two
crossover groups using Chi-square for categorical data and independent t-test
for continuous group. To assess feasibility of using the touch-screen versus
paper administration modes of the HRQL questionnaires, time to completion
was shown as mean and standard deviation. Patients’ acceptance and patients’
preference to the touch screen version were shown as count and percentage.
Results stratified by age (<= 70 years and > 70 years) and computer
experience (yes and no) were demonstrated in the same way. Global
agreement was defined as agreement within 1 response category in either

. . 137,14
direction” 177,

3.5.3 Equivalence test of two modes — a minimum clinically

important difference approach

According to scoring manual of the EORTC QLQ-C30 and the EORTC
QLQ-PR25, items and scale scores of the EORTC QLQ-C30 and the
QLQ-PR25 were linearly transformed to a 0—100 scale, with higher scores
reflecting either more symptoms (e.g., urinary, bowel, hormonal
treatment-related symptoms) or higher levels of functioning (e.g., sexual).
Based on the suggestions from the previous research, for the EORTC
QLQ-C30, the range of changes about 5 to 10 denoted as “a little” change,

“moderate” change had changed about 10 to 20, and “very much” change
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corresponded to a change greater than 20°"'*®. Therefore, in our measurement
equivalence test of two modes, we defined a minimum clinically important
difference (MID) to be 5; and we used the symbol O representing this five

point score.

Equivalence test method was applied to test the equivalence test of two

modes. The equivalence hypotheses are

HO:D=|,uP—yC|Z5
HA:D:|,uP—,uC|<5

Where & represented five point score. Rejecting null hypothesis

T . : 4,149-152
indicates the two modes is equivalent” '*>2,

3.5.4 Mode effect assessment — a cross-over regression analysis

The crossover regression model recommended by Pocock was used to
assess whether the measurement properties of two modes would be no
difference. We first used the model with mode-effect, order-effect as well as
their interaction. The interaction term is accounted for the carry-over effect if
it exists; in addition, the gender and age effects were also put in the model for
adjustment. After testing the mode-order interaction, we refit the model
without interaction term, if the carry-over effect is not significantly shown.
The mode effect was then assessed by using the t-test for regression
coefficient, which accounted for the mode effect in the model ** '**. In this
analysis, all items and scale scores were linearly transformed to a 0—100 scale,
with higher scores reflecting either more symptoms (e.g., urinary, bowel,
hormonal treatment-related symptoms) or higher levels of functioning (e.g.,

sexual).

3.5.5 Equivalence test of two modes — a summated response

difference approach
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Except that we derived the equivalence test of two modes by using a
minimum clinically important difference (MID) approach, which was based
on a linearly transform domain scores. To express our analysis more clearly
and complete, we also exploited the equivalence properties base on the item
level. The proportion of agreement for each item between two assessment
modes was presented, and two kinds of agreement terms were defined. Exact
agreement was defined as exact agreement between two modes. Global
agreement was defined as agreement within 1 response category in either

. . 137,147
direction """,

We also develop the other equivalence test approach. First, we calculate
the possible difference score for each item, 0 indicative no difference between
two modes, for example, if there is 4 responses for one item, the range of
difference score for this item will be 0, 1, 2, 3. Second, we compute the
possible total difference scores for each domain, for example, if one domain
including 5 items with 4 responses for each, then range of the total difference
score for this item will be from 0 to 15. Third, a 15% of the total difference
score (denoted as 8) for each domain is computed, for example, in the
previous example, the value will be 2.25 (=15*0.15). We then use this value
& as the maximum different range that allowed for equivalence to derive our
test.

Based on above, the Equivalence hypotheses are
H, :D:|/UP _,uc|25
H, :D:|/JP _/uc|<5

Where 6 represented 15% of the total difference score for each domain.

Rejecting null hypothesis indicates the two modes is equivalent™ '**'*%,

3.5.6 Intraclass correlation coefficient — reliability measurement

Lachin (2004) has demonstrated that a coefficient of variation does not
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measure reliability. The best measure of reliability for continuous data is the

intraclass correlation coefficient (ICC)"*

. We had 99 subjects and measured 2
replicates from each subject. The correlation between two replicates from the
same subject is referred to as the intraclass correlation coefficient, denoted by

0 1. Mixed model was used to estimate the p ;. The model was as followed.
Yij =puta,+e;,0;~ N(O,aj),el.j ~N(0,07%)

Mixed model, which allowed including fixed effect factor and random
effect factor as the independent variables, was used, where then it can be

shown that p =0 A*/(0 A+ 0 ?); i.e., piis the ratio of the between-person

variance divided by the sum of the between-person and the within-person

variance.

The intraclass correlation ranges from 1.0 to 1.0. It is large and postive
when there is little variation within the pairs but the means between the pairs
differ. It is large and negative when the variation within a pair is much greater
than that between the pairs. The present research will use the classification
scheme as follows: Poor: 0-0.39, Fair: 0.40-0.59, Good: 0.60-0.79, Excellent
0.80—1.0. This scheme is a combination of the classification categories as

used by Bartko (1976)"> and Stokdijk (2000)"°.

3.5.7 Differential item functioning analysis from Rasch model

We use a rating scale model, one of the Rasch series model to deal with
the polytomous response data, to assess the equivalence of two modes. The
differential item functioning (DIF) analysis approach was applied to achieve
our purpose. DIF refers to an item lacking measurement equivalence in
different groups or settings’*. In this study, sets of item difficulties were
compared between methods (paper-and-pencil vs. touch-screen) to detect DIF.
A criterion of 0.5 logits between item difficulties in different groups was

applied to determine whether an item exhibited DIF*>~°,
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All analyses were performed with the use of SAS 9.2 software and SPSS
version 15.0. All Rasch analyses were performed using WINSTEPS software
ver. 3.68"7. A two-sided p-value of less than 0.05 was considered to indicate

statistical significance
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Chapter 4.Results

4.1 Demographic characteristics

Table 1 showed the demographic characteristics of the patients with
prostate cancer. The range of the patients’ age was from 57 to 87 years. About
80% of patients had no experience in using a computer. Half of the
participants had graduated from high school. No statistically significant
differences were found for background characteristics between

paper/touch-screen and touch-screen/paper groups.
4.2 Time to complete questionnaire

Time to completion of the four questionnaires the EORTC QLQ-C30, the
EORTC QLQ-PR25, the IIEF-5, and the IPSS was shown in Table 2.
Although in our study we focused on the former two questionnaires such as
the EORTC QLQ-C30 and the EORTC QLQ-PR25, the time to complete
questionnaires was recorded for the above four questionnaires together. The
latter two questionnaires IIEF-5 with 5 items and IPSS with 7 items applying
to assess the erecting and urinary-related functions were used to supplement
the sex and wurinary information for our patients. Since these two
questionnaires were not our emphasis in this thesis, we did not analyze their
equivalence of the measurement properties, while attaching the contents of

these two questionnaires in appendix to keep the completeness of our thesis.

For all patients, the mean time to complete the paper-and-pencil version
was 16.3 minutes, compared with 18.1 minutes for the touch-screen version,
which had a significant difference. For paper first followed by touch-screen
version group (paper/touch-screen group), time completed was 17.9 minutes
for paper mode, and 15.7 minutes for touch-screen mode; for touch-screen
version first followed by paper version (touch-screen/paper group), time

completed were 20.5 minutes for touch-screen mode and 14.7 minutes for
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paper mode. The data showed the first administration mode took longer time

to complete in both groups.
4.3 Time to complete questionnaire — stratified by age

We further stratified the time to complete questionnaires by two age
groups, the patients aged greater than 70 took longer time to complete the
questionnaires than the patients aged below 70 (20.4 vs. 15.1 minutes for
paper version in the paper/touch-screen group; 16.8 vs. 14.5 minutes for
touch-screen version in the paper/touch-screen group; 16.6 vs. 13.2 minutes
for paper version in the touch-screen/paper group; 22.2 vs. 19.1 minutes for

touch-screen version in the touch-screen/paper group, shown in Table 2).

From the minimal and maximal time, we can see no matter in the
paper/touch-screen group or in the touch-screen group, the time to complete
the questionnaires was varied dramatically, from 5 to 39 minutes for the paper
version, and from 5 to 41 minutes for the touch-screen version. When
stratified by age, the first administration mode still took significant longer
time (p<0.0001) to complete than the second administration mode except for
the patients with age less than 70 in the paper/touch-screen group (p
=0.9367).

4.4 Acceptance and preference of touch-screen mode

A short survey was conducted to assess patients’ views about the
touch-screen questionnaire (see Table 3). About 92% of patients thought that
the touch-screen questionnaire was easy to use and about 97% thought the
user-interface was friendly. Some patients (10%) indicated that the size of the
text on the screen was too small, 21% felt that it was not easy to read and
understand the items, and 24% thought there were too many words on the
screen. Overall, about 92% of patients said they liked using the touch-screen

to complete the questionnaire and 67% said they preferred using the
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touch-screen to fill out the questionnaire compared with 30% who preferred
using the paper-and-pencil version. Based on the results stratified by age,
higher percentages of acceptance and preference were seen in patients aged
less than 70 group than patients aged beyond 70 group, however, there were
no statistically significant difference for each question when two age groups

compared.

Considering the experience of computer use of these prostate cancer
patients, 100% experienced computer-use patients, and 90%~96%
inexperienced computer-use patients thought touch-screen mode is easy to use
and is user-friendly. Although near 80% prostate cancer patients had no
computer-use experience, but overall the proportion of acceptance and
preference of touch-screen mode was quite high and had no significant
difference when compared with the results between the experienced and the

inexperienced computer-use patients.
4.5 Equivalence between two modes

4.5.1 Domain/item score

Table 4 showed the results of the domain scores, crossover regression
analysis, and equivalence test based on the minimal important difference
(MID) approach for comparison of touch-screen and paper modes. The means
of the domain scores were from 81.0 to 93.2 in functional domains (“Physical,
Role”, “Emotional”, “Cognitive”, and “Social”), and 1.8 to 17.3 in symptoms
domain in the EORTC QLQ-C30; and in the EORTC QLQ-PR25, the domain
scores were from 5.3 to 19.5 in symptoms domains (“Urinary”, “Bowel”, and
“Treatment-related), 19.4 and 23.1 score in two functional domains “sexual
activity” and “sexual functioning” separately. Higher functional score
indicates better functional capacity; and lower symptom score indicates less

symptom limitation.
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4.5.2 Crossover regression model analysis

For the crossover regression model analysis, first we run the model with
two main effects (accounted for the mode effect and the order effect
respectively) and their interaction (accounted for the carry-over effect), the
results showed the carry-over effects were not shown for most of domains or
items. There were only two out of domains/items showed the carry-over effect
may be existed, they are “Diarrhea item” in the EORTC QLQ-C30 and
“Bowel Symptom domain” in the EORTC QLQ-PR25 (data shown here). We
then removed the carry-over effect and rerun the models, the results were
shown in Table 4. Among twenty domains/items scale, there were only five
domains, e.g., “Global health status”, “Social Functioning”,
“Nausea/Vomiting”, “Insomnia” and “Diarrhea”, showed order effect.
However, there was no any mode effect shown (all p > 0.05), which indicated

the measurement were not significantly difference between two modes.

4.5.3 Equivalence test based on minimal important difference

approach

Equivalence test based on the minimal important difference (MID)
approach were applied to assess the equivalent properties between two modes,
all p value were less than 0.05 indicating the measurement scales between two

modes for all domains/items scales were equivalent. (Shown in Table 4)
4.5.4 Exact and global agreement analysis

Table 5 showed the results of agreement analysis and equivalence test
based on a summated response difference approach. In Table 5, we showed
the distribution of the summated differences of each response for each
domain/item scale, for example, in the “Global health status/Qol” domain
including 2 items, there were 198 response (2 items*98 subjects), among

them, 137 responses were identical resulting the exact agreement being
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137/198=0.69. Our results showed the percentages of exact agreement for the
domain/item scales in the EORTC QLQ-C30 were ranged from 0.69 to 0.96;
and 0.50 to 0.89 in the EORTC QLQ-PR25. The percentages of global
agreement for the domain/item scales in the EORTC QLQ-C30 were ranged
from 0.92 to 1; and 0.84 to 1 in the EORTC QLQ-PR25. (Shown in Table 5)

4.5.5 Equivalence test based on a response difference approach

Equivalence test based on using 15% of the total difference score for
each domain to measure equivalence test of two modes were applied to assess
the equivalent properties between two modes, all P value were less than 0.05
indicating the measurement scales between two modes for all domains/items

scales were equivalent. (Shown in Table 5)
4.5.6 Distribution and equivalence test of each item response

Tables 6 and 7 showed the distribution and equivalence test of each item
response. Patients responded “not at all” were 0.40 to 0.81 in functional
domains, and 0.36 to 0.96 in symptom domains of paper version (Also
response of touch-screen version, 0.38~0.98; 0.42~0.96 respectively).
Moreover, we found a high ceiling effect in the “bowel symptom” domain
and in the “treatment-related symptom” domain of the EORTC QLQ-PR25
(76~88% and 74~89% answer “not at all” in paper version and touch-screen
version, indicated most patients had less symptoms limitation). As shown in
Tables 6 and 7, the percentages of global agreement between two modes in
both EORTC QLQ-C30 and EORTC QLQ-PR25 questionnaires were about
90% in each item, which indicated the equivalence of the measurement

between two modes for each item was good.
4.5.7 Intraclass correlation coefficient analysis
In Table 4, the results show the intraclass correlation coefficients (ICCs)

with a range from 0.66 (“Appetite loss” domain) to 0.84 (“Emotional
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Functioning” domain) in the EORTC QLQ-C30, and from 0.47
(“Treatment-related symptom” domain) to 0.80 (“Sexual functioning” domain)

the EORTC QLQ-PR25 was, which indicated moderate to good reliability.
4.6 Differential item functioning analysis

Figure 4 to Figure 8 showed the results of differential item functioning of
Rasch analysis. Our study found there was no differential item functioning of
the EORTC QLQ-PR25 for prostate cancer patients, which indicated the
measurement property were equivalent between two modes for each item.
(See the Supplementary Appendix for additional details in Table A3~ Table
AS)
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Chapter S.Discussion

This Study demonstrates that the touch-screen version of questionnaires
was shown to be feasible in prostate cancer patients, and it appeared to be
preferable to use than the paper version of the same questionnaires. In
addition, the equivalence of the paper version and the touch-screen version of
the EORTC QLQ-C30 and the EORTC QLQ-PR25 is shown, in terms of no
mode effect in domain level by using cross-over regression analysis, high
exact and global agreement in both item and domain level, and no DIF by

using the modern test measurement analysis.
5.1 Feasibility assessment of two modes

Many studies examined the measurement equivalence of paper-based
version and touch-screen computer-based version, and showed the

1,19, 27, 142 .
19,27, 142 1 this

touch-screen version was well accepted for most subjects
study, most people preferred touch-screen version questionnaire than paper
version, the result was consistent with previous studies (range 39%~57%).
About 92% of patients indicated that they liked using the touch-screen to
complete the questionnaire; about 97% of patients thought the touch-screen
interface was user-friendly; and about 67% patients reported that they prefer
the touch-screen version to paper version. Moreover, most patients (92%) in
our study reported that the touch-screen was easy to use. Similarly, Pouwer

(1998) noted that a touch-screen questionnaire was easy (easier) for patients

to complete even if they have rarely or never used a computer®.

As to suggestions to the touch-screen version questionnaire, 10%~24%
patients suggested improving some drawbacks on touch-screen version

questionnaire, for example: font size and layout of the touch-screen.
5.1.1 Feasibility for the elderly

The average age of prostate cancer patients (eighty years old in this study)
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3,7,9,19,21,137

is higher than the other diseases such as gastroesophageal reflux

- - o 3,7,9,19,21
disease, asthma, rheumatoid arthritis, cancer, head and neck cancer > "> ">

"7 in those diseases the average age ranged from 52.1~59.3 years. Even
though, our results showed the feasibility assessment findings were fine.
There was just one item question on a screen in the touch-screen version
questionnaires, for the elderly patients, can be clear about what they saw.The
younger patients(less than 70 years old) were more feasible in touch-screen
questionnaire than the older patients (greater than 70 years old). Furthermore,

younger patients(less than 70 years old) spent less time than older patients

(greater than 70 years old) to complete the questionnaires in both versions.
5.1.2 Feasibility for inexperienced computer user

Greenwood (2006) investigated the feasibility of collecting rheumatoid
arthritis (RA) patient self-administered outcome data using touch-screen
computers in a routine outpatient clinic. Forty patients with RA completed the
touch-screen and paper Rheumatoid Arthritis Quality of Life Questionnaire
(RAQOol) in the clinic and rated ease of use and preference. The touch-screen
RAQol took less time to complete, was preferred by 64% (33% had no
preference) and also was significantly higher for ease of use (p=0.003, n=40)
even by inexperience computer-using patients (»p=0.031, n=24). In our study,
inexperienced computer-using patients (n=80) showed comparable feasibility
of touch-screen version in terms of acceptance, preference, suggestions with

experienced computer-using patients (n=19).
5.2 Time management

On the average, touch-screen took more time than paper version (18.1
min vs. 16.3 min, p value=0.0018). This resulted from several reasons: first,
the respondents have to acquaint with computer using; second, the
respondents in both groups spent fewer time on the followed questionnaires

than first one. According to our results, touch-screen would take more time.
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However, it would be expected that it will take less time in the future, because
when patients answer routine assessment of HRQL, they will be more familiar
with questionnaires. Besides, the touch-screen version allows data to be
automatically entered into the database of a computer server and to
immediately calculate the scores, thereby saving the time of manual entry,

scoring, and analyzing the data’" "*®,

Comparing the time to completion between paper/touch group and
touch/paper group, it took almost the same length of time to complete the
paper and the touch-screen versions for paper version first followed by
touch-screen version group. Interestingly, for touch-screen version first
followed by paper version group, it took longer time to complete the
touch-screen version. In both groups the first questionnaire took longer to
complete, which is consistent with the pattern reported by others" "' All
patients were given a two-hour break between the two questionnaires to avoid
washout effect. However, we can recognize that time on first questionnaire
indeed takes more time than followed questionnaire and this result is same as

previous studies. This finding suggests the time management will become

more and more efficient in the follow-up assessment.

In addition, the touch-screen version of the questionnaire was able to
guide patients to skip some non-relevant items which is not needed to
response based on their previous response, in such way, the patients can save
the response time by eliminating the need to “click” through all non-relevant

items and the response error can also be reduced.
5.3 Data management

The use of the touch-screen questionnaire may reduce the missing data,
because in this way, respondents were guided through the screen driving and

were unable to skip any item which is relevant to answer. The touch-screen

version can also eliminate the invalid data by permitting patients to select
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only one of the on-screen response options. However, in the paper version,
the respondent could further proceed even some items were not completed;

and some out of range or ambiguous data could be answered.
5.4 Equivalence assessment of two modes

To access the health-related quality of life by using touch screen mode
has been shown to be feasible; the crossover randomized design for this
comparison of both modes of paper-and-pencil and computerized version was

- - - 3,7,9,19,21, 137
commonly used in various diseases™ "

, Including gastroesophageal
reflux disease, asthma, rheumatoid arthritis, cancer, head and neck cancer.
Many studies examined the measurement equivalence of paper-based version
and touch-screen computer-based version, and showed the touch-screen
version was well accepted for most subjects” 2" '*. Our finding showed that
all domains in the EORTC QLQ-C30 and the EORTC QLQ-PR25 were
equivalence in prostate cancer patients. This finding can be an empirical

evidence to understand the touch-screen mode can be another valuable option

to assess the patient’s report quality of life.

Using crossover regression model analysis, overall, the mode effect was
all no statistically significant, which supported the equivalence of measure
properties. Global agreement in all domains reaches greater than 96% in the
EORTC QLQ-C30 and the EORTC QLQ-PR25. Differential item functioning
(DIF) analysis based on the modern test theory also supported the equivalent

properties between two modes.

5.5 Advantages of the crossover design

There were advantages to crossover design. The reason to consider a
crossover design when planning a clinical trial (or methodology) is that it
could yield a more efficient comparison of treatments than a parallel design,
1.e., fewer patients might be required in the crossover design in order to attain

the same level of statistical power, precision, etc. Intuitively, this seems
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reasonable because each patient serves as his’/her own matched control. Every
patient receives both treatments (methods) A and B. Crossover designs are
popular in medicine, agriculture, manufacturing, education, and many other
disciplines and a comparison is made of their response on A vs. B. Our results
from crossover regression analysis showed there was no mode-order
interaction effect for most domains, which implicated the carry-over effect
did not exist; and when we refit the main effect removing the interaction term,
the results showed the order effect did not exist for most domain. The above

results supported the crossover randomized design in our study is rigorous.
5.6 Confirmation from modern measurement theory

Rasch model analysis is based on the modern measurement theory,
originally developed in the fields of education and psychology, has been
proven to be a powerful tool for patients reported outcome assessment'>”
This model comprises a set of statistical models suitable for analyzing a scale
or survey instrument with multiple items that measure the same construct (e.g.,
physical functioning). Rasch model specifies how both person—trait level and
item characteristics are related to a person’s item responses. This is different
from the classical test theory (CTT) approach in which items and the person
latent trait being measured are considered separately and, therefore, cannot be

d '°"'% Many limitations of CTT

meaningfully and systematically compare
approach can be solved rationally using modern measurement theory
approach. Many useful statistics, such as differential item functioning (DIF)
can be examined for measurement invariance'®'®>. Our analyses of the DIF
revealed that four domains in the EORTC QLQ-PR25 to assess for prostate
cancer patients exhibited no DIF across the two method groups (touch-screen
vs. paper) displayed.

5.7 Improvement of quality of care

First, as mentioned in the literature review, paper questionnaire would
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6,136

require more manpower to collect questionnaires and key-in data™ °°, so that

touch-screen mode could save more time, manpower. For example, in our
proceeding, the patients’ responses to the EORTC QLQ-C30 and the EORTC
QLQ-PR25 were automatically entered into a desktop computer, scored, and
printed as a graphic summary profile (see Figure 9). Although our results
showed the touch-screen mode took more time to finish (see Table2),
however, it can be expected that when the routine assessment of HRQL is
required, the assessment time will become more shortly afterward. Before the
start of the consulting in the visiting room, each patient completes a
touch-screen version HRQL questionnaire in the waiting room, and then
physicians receives the patients reported outcomes later immediately; in such

way, the quality of care will be upgraded.
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Figure 9. Example of graphic summary profile of quality of life
questionnaire EORTC QLQ-C30

Second, the proceeding of data collection through touch-screen mode can
help the integration of patient’s reported outcome and clinical information to
promote the quality of health care. Paper-and-pencil would raise the
manpower required to administer, collect, enter data and score an HRQL

6, 136

questionnaire . We postulate (believe) that the establishment of the

touch-screen version would be useful to the integration of clinical informatics.

Third, several large studies in chronic diseases also suggested that
incorporating standardized HRQL assessments in routine clinical oncology
practice facilitates the discussion of the progression of HRQL issues and can

3, 10-13, 139-141
L

heighten physicians’ awareness of their patients’ HRQ . Copies

of the summary were given to the patient and physician immediately before
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consultation. A copy was also placed in the medical records. At the each
subsequent outpatient visits, a summarized report from patient’s report
questionnaires included both the patients’ current scores and those elicited at
the previous visit(s) can be displayed in the physician screen in real time,
which can be an useful information to facilitate the communication between

physicians and patients.

Finally, oncology settings system assessed the manner in which clinicians
use this touch-screen questionnaire and identify the benefits and challenges
that oncology clinics may face when adopting” "*’. For example, one research
reported challenges included patient burden from the frequent need to answer
the questionnaires, the development of short version of questionnaire could be
one solution to solve the challenge. In addition, the setting of the overall
computerized environment such as the integrated system of clinical
informatics and the setting of computerized hardware plays an important key
role in the performance and contribution of the data collection though the
touch screen mode. In summary, touch-screen questionnaire assessments
can be linked to the integration of routine assessment of patients’ symptoms
and health-related quality of life into the daily flow of an oncology clinic, it

offers advantages in terms of promote health care quality.
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Chapter 6.Conclusion
6.1 Conclusion

The touch-screen mode had good feasibility, and was accepted for most
prostate cancer patients, 92% patients showed the touch-screen version was
easy to use. High percentages of patients thought they preferred touch-screen
version to the paper-and-pencil version, which were 74% for the patients
below 70 years old and 59.2% for the patients aged greater than 70 years. The
younger patients spent less time than older patients to complete the
questionnaires in both versions. As to suggestions to the touch-screen version
questionnaire, only 10%~24% patients suggested improving some drawbacks
on touch-screen version questionnaire, for example: font size and layout of

the touch-screen.

The measurement properties of the EORTC QLQ-C30 and the EORTC
QLQ-PR25 data by using the touch-screen version were shown to be
equivalent to the paper-and-pencil version. The measurement effect between
the touch-screen mode and the paper-and-pencil mode were no significant
difference from the crossover regression model analysis. The percentages of
global agreement in all domains reached greater than 96% in both the EORTC
QLQ-C30 and the EORTC QLQ-PR25. Most ICC indices greater than 0.7 in
both questionnaires indicated good equivalence. Differential item functioning
(DIF) analysis based on the modern test theory also supported the equivalent

properties between two modes.

Our study result provided an empirical evidence to support the
touch-screen mode of the QLQ-C30 and the EORTC QLQ-PR25 for patients
with prostate cancer can be an alternative choice of measurement mode in
addition to paper-and-pencil mode to assess the patient’s report quality of life.
The e-data from the touch screen questionnaire can be easily integrated with

other clinical data to provide real time diagnostic information in clinic. It may
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not only improve medical care quality, but also promote the relationship

between physician and patient.
6.2 Limitation

There are some limitations in the present study. First, since we excluded
patients who could not read, speak and write Chinese, and who could not
complete these questionnaires by themselves for the whole procedure, the
results cannot be generalized to these patients. Second, the study was
conducted in a single disease and a single hospital so the representative of all
patients with prostate cancer in Taiwan may not be enough. In addition, the
sample subjects were from the outpatient clinic, thus the results may not suit

to the inpatients.
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Table 1. Demographic characteristics of the two groups of prostate cancer patients

Paper/Touch-Screen ~ Touch-Screen/Paper

(n=49) (n=50) p value
Age (years, mean+SD) 70.1£7.6 69.0+8.1 0.4632°
<=65 12 (24.5) 13 (26.0) 0.7779°
65<age<=70 11(22.5) 14 (28.0)
70<age<=75 12 (24.5) 13 (26.0)
>75 14 (28.5) 10 (20.0)
Education level 0.7012°
College or above 14 (29.8) 13 (26.0)
Senior high 11 (23.3) 15 (30.0)
Junior high 11(21.4) 7 (14.0)
Primary school or less 12 (25.5) 15 (30.0)
Previous experience using computers
Yes 10 (20.4) 9 (18.0) 0.8366"
No 39 (79.6) 41 (82.0)

“Using independent t test
bUsing chi-square test

Table 2. Comparison of the mean time for completion of the two questionnaire modes
stratified by the order of administration and age group

Paper Version Touch-Screen

No. of Version

Patients Mear: Min~Max Mean Min~Max  p value
time time

All patients 99 16.3  5.0~39.0 18.1 5.0~41.0 0.0018
Paper/touch-screen Group 49 179  5.0~39.0 15.7 5.0~30.0  0.0082
age <=70 23 15.1 5.0~27.0 14.5 9.0~26.0  0.9367
age >70 26 204  8.0~39.0 16.8 5.0~30.0 <.0001
Touch-screen/paper Group 50 147  6.0~31.0 20.5 9.0~41.0  <.0001
age <=70 27 132 6.0~25.0 19.1 9.0~35.0 <.0001
age >70 23 16.6  8.0~31.0 222 10.0~41.0 <.0001

‘Mean time for completion of the two questionnaire modes by four questionnaires,
including the EORTC QLQ-C30,QLQ-PR25, IIEF-5, and IPSS.
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Urinary symptom
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Figure 4. Differential item functioning plot between touch-screen and paper
questionnaire modes in urinary symptom of the EORTC QLQ-PR25

Bowel symptom

304
20
10 BSIZX A dn
= &
o
§ BSA1 AT % 4
20 e v
R BS40E 1 85 8 %1
[#] - o
2 . .
8 . "r
i AR
10 C
20
3.0
[' T T T T T T
-30 -20 -1.0 00 10 20 30
paper-and-pencil

Figure 5. Differential item functioning plot between touch-screen and paper
questionnaire modes in bowel symptom of the EORTC QLQ-PR25
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Treatment-related symptoms
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Figure 6. Differential item functioning plot between touch-screen and paper
questionnaire modes in treatment-related symptom of the EORTC QLQ-PR25
Sexmal activity

X514t g E b
@

0.0

touch-screen

S Sist e B
L 3

T T T T T T T
-30 -20 -10 oo 1o 2o 30

paper-and-pencil

Figure 7. Differential item functioning plot between touch-screen and paper
questionnaire modes in sexual activity of the EORTC QLQ-PR25
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Sexual functioning
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Figure 8. Differential item functioning plot between touch-screen and paper
questionnaire modes in sexual functioning of the EORTC QLQ-PR25
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Al. Tables

Table Al.Comparison of the mean time for completion of the two questionnaire modes
based on order of administration and age group

No. of Paper Version Touch-Screen Version
Patients Mean time Min~Max Mean time Min~Max
All patients 99 16.3 5.0~39.0 18.1 5.0~41.0
Patients by order of administration
Paper/touch-screen 49 17.9 5.0~39.0 15.7 5.0~30.0
Stratified by age (years)
<=65 12 12.4 5.0~21.0 15.1 9.0~26.0
65<age<=70 11 18.1 9.0~27.0 13.8 9.0~22.0
70<age<=75 12 18.8 10.0~31.0 14.6 5.0~21.0
>=75 14 21.6 8.0~39.0 18.6 11.0~30.0
Patients by order of administration
Touch-screen/paper 50 14.7 6.0~31.0 20.5 9.0~41.0
Stratified by age (years)
<=65 13 13.0 6.0~25.0 15.3 10.0~21.0
65<age<=70 14 13.3 7.0~22.0 22.6 9.0~35.0
70<age<=75 i3 16.6 10.0~30.0 19.4 10.0~31.0
>=75 10 16.6 8.0~31.0 259 17.0~41.0
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Table A5.Using Rasch analysis with Rating scale model in differential item functioning
analysis

Domain Item paper computer DIF
Urinary symptom US32Urinate frequently at night -1.57 -1.42 -0.15
US33Urinary Urgency -1.15 -1.30 0.15
US34Nocturia -1.15 -1.26 0.11
US31Urinate frequently during the day  -0.62 -0.77 0.15
US35Difficulty going out 0.14 0.34 -0.20
US36Urinary incontinence 0.19 0.34 -0.15
US39Urinary disturbance 1.04 1.30 -0.26
US37Dysuria 3.11 2.77 0.34
Bowel symptom BS43Bloating -0.85 -1.07 0.22
BS40Bowel disturbance -0.42 -0.33 -0.09
BS41Fecal incontinence 0.64 0.54 0.10
BS42Fecal blood 0.64 0.86 -0.22
Treatment-related TS49Maleness -1.83 -1.63 -0.20
symptoms TS48weight gain -0.71 -0.50  -0.21
TS47weight loss 0.02 -0.28 0.30
TS44Hot flushes 0.38 0.15 0.23
TS460edema 0.44 0.80 -0.36
TS45Gynecomastia 1.69 1.46 0.23
Sexual activity  SX50Sexual interest -0.97 -1.34 0.37
SX51Sexually active 0.97 1.34 -0.37
Sexual SX53Erectile problems -0.87 -0.54  -0.33
functioning SX52Maintaining an erection -0.43 -0.46 0.03
SXS54Ejaculation problems -0.14 -0.24 0.10

SX55Uncomfortable during intimating ~ 1.44 1.24 0.20
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A3. EORTC QLQ-C30

EORTC QLQ C30 (version 3) &7

FAVRA Lox A M C G BERI - FEREBDERT AR B ]
BEYEA TH, R BAREITHBERERE

N

2 H KA (B RERBIAF 4T XA L FTRAEE)
fBayk | ¥ A A
SREBEH F___ A E!

7A

AH
. BRF-LEHNGTY BT ENEDRITFRE AETARE? 1
2. BREFREBESIT REARE? 1
3. AP FEERSIT TEHEE? 1
4. BLEOBRATEEHERLIATLE? 1
5. BER - FRCRBREBAEZNATEE? 1
ABEF—EHN (BEELRA): F

AR
6. HAKETARD FEH LA LB RH ? 1
7. GEKRFEFRKMEHLEE LB RA] 2 1
8. 1G°FR G 2 1
9. BEREIERSE? 1
10. 5 F B4R EH 7 1
11, GekaR g A B % ? 1
12. 18 % R 3 2 5575 1
13. G562 RREH 7 1
14, & 4 R 38 w5 ? 1
15. 45 % @ ok 95 ? 1

¥ETE

P SUR

AR BERESENLHE

2 3
2 3
2 3
2 3
2 3
F—% A8
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
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ABE—EHN (BELRA):

16. 15 % {2 A2 ?
17. 15 G BLIE "% ?
18. 15 % 4578 ?
19. Zg TG0 B FEH5?

20 BEEHBERANET A —LFHLE  wERKREER?
21 ERAFEIRB?

2. BREIEES?

23 5 RAFE G 7
24 BRAAFHKRESR?
25 15 % R BTl B #E 2
26. 15 & BRI K B ARG

27. G G MRARBRBERAT Y
28. G Hy G BRI R B B &

£

NFHA HA 18 7T2HMBEEEOEHEE -
29. o fr B E— BB (BELRN) GEEEE?

1 2 3 4
IR E

30. ko fTet % — 2N (BELRN) GEBHATLE?

1 2 3 4

FHE

WRAEFTH 0 Sk 2] EREP

AT

AR 5T
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A4. EORTC QLQ-PR25

T AR B EOT LA T I EE AR R AR

EORTC QLQ-PR25 &3 % s

RPN EE  c FRERSEANBHEE -

i@k —E2HN (BELRN):

31.
32. & &
33. & &
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35. 1
36.
37.

38.
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40.
41,
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43. 16 %
44,
45,

46.

BREE ARG AEEIREK?

EEAEREARERLR?

E B B b & sk JBAL X R AT 9

BRER AR LEREFARIME W BIEATE] LR ARER ?
CREYEYRAETZHRAI LA > MEFHETIARHE?

BRATEARBERKAAL?

B EERE GRR Y

WREFREARZRGRR &R FADEILA -

FHAR AL HERT E A —EMAS?

BB FEH Y B AP AR 2] IR A 2

G0 B % 5SS B AR PR ] PR 2

LEFBA XN Ch) HRREE?
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BB BLAR 2

B8R R ?

16 % AT IS RIS B RIE KB 2
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Py

(&G AT e 2T 0 BR AE AR 7
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1

1
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ABEWQEHA...

47. B EREHEm T Y A —ERAEE?
48. B ER o HE T T ¥ R — A RIS ?
49. BRTERFR AL ERRLEHEMIEEREHESF A%
50. M T R B ELAR GG A2 ho 4T ?

51 fReg A B 5By B o fT? (B RAAEMAEE?)

WwRELEBINENNEAMLET T AREUAT A
S2. MG AT A E W B e A2 B ko dT 2

S AEB REFRESR LA HES?

54. A S H e FIARE 2 (Bl D SRR AMHIR)
S5. M @R EEBAT G REIREFIR?

WRIEFT A > F 7] & EP

1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
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AS. International Index of Erectile Function short form (IIEF-5)

i i B R 2h A 2 e & R (IIEF-5)

BHENEA R
1. %ﬁ%ea** ]
B S KA
%?&g,ﬁ@ 0 ] 2 3 4 5
Q2. g MR ey | BRFRR | PBAR | —FAL |, .| BTFER
2 & ZhAe ey BAR RALAT A AR LA =T LA B Z T FR T BA
JE R R AR B A i 0 A
A P T i o 2 1 2 3 5
Q3. PER P o kgHHE | ., | BTFRE | OBER | AL | ,, | &APEX
ST ksn | TR ran | Tm g | CETR
% 4 AR 7 0 A
] 2 3 5
Q4. HEPE R P46 31 4 A
R AR EMITA | BERE | JERREE B £ REREE | RE#®
e & ghACIR A #E 0 { 5 3 4 s
o9
Q5. MHMBTHR | o) o | BERM | AASM | —F b | RS HE | AFER
B B R | & | axas| Bz YT
57 0
| 2 3 4 5
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A6. International prostate symptom score (IPSS)
B B AT I M K & (IPSS)
Bx—EAUR

£ | —F | -+ | &%

Ql. HEAARA, A 3

RB? 1 2 3 4 5
Q2 ‘kﬂfﬁfjfé 2 )~ H%:-

N %ﬁ—i—@hﬂ 1 2 3 4 s

Fr ?
Q3. A HEfk T BT 1 ; . ) :

%7
Q4. fikiEwlayfx

ER? 1 2 3 4 5
Q5. A FiiR 4 59

BHRE? 1 2 3 4 5
Q6. B4k Fk Rk

Rt &8 ?

1 % =g 3% 4 %k %k 1

Q7. R E o

R B ? \ 2 3 4 5
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A7. Feasibility questionnaire of touch-screen version

iR ERETERE

I EBFREFEEL > GRFHREEHH?

0% % mEXY

s

BEIFTHRERAERZRE? (THE)

[IB. A28 5 K/h

BRENEKRS

5. BRAGR > GEERAERAE AR R LAMARE?

05 #& LR &

Ok

6. GHLE EEA —FE = AP AR A 7 A2

OwAris  OFEHEE
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AS8. Procedure of manipulate touch-screen version questionnaire

%A AR AR RRERE

Stepl. PABA VB B2 K2R BREAADHESS 3] T Koy R T g
" Login |

/2 HEERTE AR 5 2R e eI A B, - Windows Internet Explorer

Y |& ] hitptintranet covuh org. et =l |2l X | [Live semch 2~

| #EE HEE BEO | Bmsze) IED HH0

.{\'? abe @ e IR FRIRE .. ‘
S G | T TP e S B (1

HATREQ)..

= Del
“®F Yahoo!ZFEE : -
e ZUR =T =y
FTs o W] e i R TR SRR
: Met | UpToDae
(Ada6E % o cEmscsmse
iR ¢ PEERBRGERAT
& IR Rt
Bt N E E S S _ -
1) Micrsoft Wehsites 3
O ¥ VahooRrEE

D B = - o EEE - OiTRO Y

P

SIS EET R mEEE
(2 ;;r%ﬂ?-ﬁ%r‘\% ; lﬁu‘ri F;"':—EE EEI%:I.E'IO.TR19.21'?:8000."ciDC."login.acuon :’ 4—_5:':
PESEE EEE
P P

Step2. #A "Login | » $yAMRIE - B4E > BAAHK °

,’f Login - Windows Internet Explorer

mv |@hrm:m.73.1921?:Bnuofcipcaogjn.acﬁon Eli*s | x |1,i\,e Search e
| #EE HEE AW BHUSEDE ITHD HHD
) = || A8 -m- - G-

DI R

e B RS E RS R
R

HAY: o
FELEHE TEUMEEFERIEFNERERC HIRRRTE
i o wEEClinical Infometrics for Prostate Cancer(CIPC)jz
TEMRFEFHIEETE -
EXEEIERESHALERIZ (psychometrics) B SGIERTEG:
fii(informatics) » E7 EA SRR BT AT S REBARETR »
HIER A BTHRENTER(patient - reported outcomes) s F Rl
MERVERAARER » DAL RV E B EER A KBRS
Be =
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ﬂ" Login - Windows Internet Explorer

@]v |@hrrp-#1n7319 2178000 ipe dogtn actinn El *+l x ILiveSeam::h Pl
| #=E FEE HHY BMNSEQ IHD HEH

Jﬁ E_'_]vm jﬁﬁ@v oiTRO -

?ﬂf‘ﬁﬁ’]ﬁiﬁ EUWEH&MVA%IEF EF' fﬁ%ﬂm%ﬁ’ﬁ% H%fﬁﬁ
I8 HIEREME R EMEE o FieEIR IR R TEREARE
TR TR & 5 BER e i 5 (patient reported outcome, PRO)[Y
HEF0EE » BERANNE JIEERFIGEEYS(health outcomes
research)RYE1E » M HAKIRER RHEEEYE o

HEFERFETL ARSI IEITsRES = MIRERE
Hin SRR S EIVERE S EN DR ARTER - RHESEE
ETERME ~ 517 AR EREER (patient reported
outcome, PRO) » L{E BHEEETREN R R HC H o

B
i

%{
|

A

<l

Step3. AR E &IE © 0> 3% Login o

ﬂ" httpedf10.73.19, aciment.action - Windows Internet Explorer

@17 Iht‘l]).f."lD.'?3.19ZI?BUUDr’cipc#ac.’menu.acﬁun j *5 | A ILive Search p -
| #EE HEE ®EW FWREBW ITHD HHED
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A9. Process of this study
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