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Background: A web-based patient-reported outcomes capture system (WPROCS) can potentially improve 
efficacy of symptom monitoring and management and overcome barriers to long-term monitoring and 
care among adult cancer patients. The patients’ needs, acceptance and readiness for such a system need to 
be explored and understood to support and guide its development. We developed an instrument to survey 
needs, acceptance and readiness for WPROCS among adult cancer patients.
Methods: Literature was searched for applicable instruments in English and for relevant studies to guide 
modification of such existing instruments according to our objectives. Filipino versions were developed. 
The modified questionnaires were subjected to content validation by experts and pilot-tested to adult cancer 
patients. 
Results: Three questionnaires were developed, one for each dimension—needs, acceptance and readiness. 
The Needs Assessment Questionnaire explored overall and emotional health; healthcare needs; distressing 
symptoms and medications; feeding and nutrition; social support and access to healthcare; and ambulatory 
capacity and functional disability. The Acceptance Assessment Questionnaire explored socio-demographic 
variables; attitude towards WPROCS, perceived logistic capacity and competency to use it, and willingness 
to acquire materials, equipment, knowledge and/or access to it when lacking. The Readiness Assessment 
Questionnaire explored computer and Internet access and use; and computer and Internet skills training 
and perceived competence. The final instrument, Web-Based Patient-Reported Outcomes Capture System-
Needs, Acceptance and Readiness Assessment (WPROCS-NARA), was shown to be practicable, valid and 
reliable.
Conclusions: The WPROCS-NARA is a useful tool in understanding the needs, acceptance and readiness 
among adult cancer patients for a web-based PROs capture system. We have undertaken a survey using this 
instrument to guide and support future development of a web- and/or short message service (SMS)-based 
application to facilitate symptom screening and evaluation of symptom management outcomes through 
remote symptom-reporting. The findings of this survey are reported elsewhere.
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Introduction

Symptom monitoring and management and long-term 
follow-up of late toxicity are essential in improving 
outcomes among cancer patients and survivors. Prompt 
communication and intervention for distressing symptoms 
among elderly and terminally-ill patients are often impeded 
by limited ambulatory capacity and access to healthcare 
facility. Transportation costs and logistics commonly deter 
long-term follow-up for cancer surveillance and late toxicity 
monitoring and management, particularly for patients 
from remote areas. At our institution, up to 50% of cancer 
patients come from remote provinces, 40% are aged 60 
years and above, and 30% have advanced-stage cancers. 

Information and communications technology (ICT) 
applications have been employed to overcome above 
difficulties. For such applications to be truly useful however, 
user-centered design approaches and appreciation of 
the socio-technical aspects of complex systems are both 
important (1). Furthermore, it is necessary to assess the 
needs and capacity of the intended users (Framework of 
Dissemination in Health Services Intervention Research) (2). 
At the individual level, there are two dimensions of capacity 
or readiness for change—psychological (appropriateness, 
change efficacy and valence) and structural (knowledge, 
skill and ability alignment) (3). Data on factors related 
to health, health status and healthcare access that would 
influence potential usage of health-related information 
and communication technology (needs); perception and 
attitude of cancer patients towards use of such a technology 
(psychological readiness, hereafter referred to as acceptance); 
and access to and usage of the computers, the Internet and 
mobile telecommunication devices (structural readiness, 
hereafter referred to as readiness).

The investigators sought to develop and validate an 
instrument to survey the needs, acceptance and readiness 
for a web-based monitoring system for patient-reported 
outcomes (PROs), among adult cancer patients.

Methods

The study was approved by the University of Santo Tomas 
Hospital Institutional Review Board (USTH-IRB). All 

expert reviewers and participants provided written consents 
prior to inclusion in the study. The methodology is 
summarized in Figure 1.

Literature search and modification of instruments

We searched the literature for valid instruments that could 
survey the needs, acceptance and readiness for a web-based 
PROs monitoring system among adult cancer patients. 
We used the keywords “information and communication 
technology” AND “patient-reported outcomes” AND 
“cancer” AND “healthcare needs” OR “acceptance” OR 
“perception” OR “attitude” OR “readiness” OR “access” 
OR “usage” to search the following databases: Medline, 
PubMed, Google and Google Scholar.

The search yielded three applicable instruments, one 
for each dimension (needs, acceptance and readiness). 
None of these instruments were specifically developed for 
cancer patients. A focused group discussion was conducted 
among the investigators (WR Bacorro and TT Sy Ortin, 
oncologists; RM Gutierrez, oncology nurse; and JC Que, 
pain and palliative care specialist) in order to modify the 
instruments according to our objectives.

Face and content validation and development of a Filipino 
version

The modified questionnaires were reviewed by a panel 
of experts that consisted of two oncologists, a pain and 
palliative care specialist, and an oncology nurse, each with 
at least 5 years of oncology or oncology-related practice. 
The modified Delphi technique was employed (4). Each 
expert independently evaluated the questionnaires, rated 
the relevance of each item using a 5-point Likert scale, and 
provided comments and recommendations for revisions 
pertaining to question content or format. Items with 
mean score of <3.5 and a median score of <4 were revised 
accordingly (5). Consensus was reached after a round of 
critique and revision.

The questionnaires were administered to ten adult 
cancer patients who were fluent in English. Each participant 
rated how easy was each item to understand and to answer, 
using a 4-point Likert scale, and provided comments and 
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recommendations for revisions. Filipino versions were 
then developed using standard translation procedures and 
similarly reviewed for face and content validity by ten adult 
cancer patients fluent in Filipino. 

Pilot testing for construct validity and internal consistency 
reliability

The questionnaires were then administered, in either Filipino 
or English, to 130 cancer patients for construct validity and 
internal consistency reliability testing. Recruited participants 
were at least 18 years of age seen at the USTH-BCI from 
January 1, 2014 to December 31, 2014.

Statistical analyses

Data gathered were encoded and analyzed using Excel 
2013 and Stata 11. Results of face and content validation 
were analyzed and summarized using descriptive statistics. 
Responses to the pilot testing were analyzed using principal 
component analysis. Only components that account for at 
least 70% total cumulative variance, with eigenvalues >1, 
and significant scree test results were considered meaningful 
components or scales. Complex items which loaded or 
achieved 0.40 loading factor for more than 1 meaningful 
component were not included in the final questionnaires (6). 
Revised questionnaires’ internal consistency reliability were 

estimated using Cronbach coefficient alpha. An alpha of 
≥0.7 was considered as acceptable reliability (7).

Results

Development of the survey instruments

Three separate instruments were found: Consumer 
Assessment of Healthcare Providers and Systems, for needs 
assessment (8); unnamed questionnaire by Morris and 
Venkatesh (9), for acceptance assessment; and 2011 Eurostat 
model questionnaire for community survey on ICT usage 
in households and by individuals (version 3.1) (10), for 
readiness assessment. Review of the questionnaires resulted 
in modification of content (subtraction) and question or 
response format (local adaptation, such as for currency) 
according to our objectives and relevant literature. 
The three resulting questionnaires were named Needs 
Assessment Questionnaire (NAQ), Acceptance Assessment 
Questionnaire (AAQ),  and Readiness  Assessment 
Questionnaire (RAQ).

Face and content validation, adaptation, and development 
of a Filipino version

Expert validation revealed that all items were relevant, 
except for an item in the AAQ, which was considered 
irrelevant by two evaluators. The latter was omitted. No 
revisions pertaining to question format were received.

For the patient validation of the instrument, one item in 
the AAQ and two items in the RAQ in the English version 
required revision. In the Filipino version, two items in the 
NAQ required revision. For these items, minor revisions 
were made in phrasing.

The results of the expert and patient validation are 
summarized in Figure 2.

Pilot testing for construct validity and internal consistency 
reliability

A total of 130 respondents took the survey. Median age 
was 44 (range, 28–80). The majority were aged less than 
60 years old (90%), females (77%), and with secondary 
schooling (98%). 

A total of 14 (30.43%) components were found in the 
3 questionnaires—7 in NAQ, 3 in RAQ and 4 in AAQ, as 
shown on the Scree plot (Figure 3). A summary of these 
components is found in Table 1 below.

Development of 
questionnaires

Face and 
content validation 
and development 
of Filipino version

Pilot testing 
for construct 

validity, internal 
consistency, and 

reliability 

Final 
questionnaires

	Expert validation: 2 oncologists, 1 pain and 

palliative care specialist, 1 oncology nurse

	English validation: 10 adult cancer patients 

who are fluent in English

	Filipino validation: 10 adult cancer patients 

who are fluent in Filipino

	Pilot testing: 130 adult cancer patients

Figure 1 Methodology.
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No complex item was determined and eliminated upon 
principal component analyses. Also, all questionnaires were 
found to have acceptable reliability (NAQ Cronbach alpha 
=0.84; RAQ Cronbach alpha =0.77; AAQ Cronbach alpha 
=0.71).

The final survey instruments

The NAQ consisted of five sections exploring the following 
aspects in the last three months: (I) overall and emotional 
health, need for home care, urgent care, and hospitalization, 
and need for home care (9 items); (II) symptoms and 

Table 1 Scales identified using principal component analyses 

Scale # of items Mean* ± SD (range)

NAQ

Health condition 3 0.74±0.04 (0.65–0.83)

Health needs 7 0.67±0.16 (0.47–1.00)

Health care received 4 0.82±0.07 (0.63–0.95)

Access to healthcare 5 0.71±0.20 (0.20–1.00)

Support system 2 0.94±0.07 (0.70–1.00)

Medications 3 0.75±0.25 (0.50–1.00)

Feeding and nutrition 3 0.63±0.14 (0.50–0.83)

RAQ

Access to and usage of 
computer

3 0.84±0.11 (0.36–1.00)

Access to and usage of 
Internet

5 0.89±0.12 (0.42–0.98)

Computer and internet skills 2 0.88±0.16 (0.50–1.00)

AAQ

Perceived preparedness to 
use system

5 0.96±0.09 (0.50–1.00)

Willingness to use system 3 0.97±0.06 (0.67–1.00)

Attitude towards system 1 0.95±0.07 (0.58–1.00)

Perception towards system 1 0.98±0.09 (0.25–1.00)

*, highest possible score per item is 1.00. NAQ, Needs 
Assessment Questionnaire; RAQ, Readiness Assessment 
Questionnaire; AAQ, Acceptance Assessment Questionnaire.

Figure 2 Results of face and content validation of WPROCS-NARA questionnaires. (A) Expert validation; (B) patient validation of the 
English version; (C) patient validation of the Filipino version. WPROCS-NARA, Web-Based Patient-Reported Outcomes Capture System-
Needs, Acceptance and Readiness Assessment; NAQ, Needs Assessment Questionnaire; RAQ, Readiness Assessment Questionnaire; AAQ, 
Acceptance Assessment Questionnaire.
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Figure 3 Scree plots of the eigenvalues of WPROCS-NARA 
questionnaires .  WPROCS-NARA, Web-Based Patient-
Reported Outcomes Capture System-Needs, Acceptance and 
Readiness Assessment; NAQ, Needs Assessment Questionnaire; 
RAQ, Readiness Assessment Questionnaire; AAQ, Acceptance 
Assessment Questionnaire.
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distressing symptoms, and pain and symptom medications (7 
items); (III) weight change, problems with eating and need 
for tube feeding (3 items); (IV) quality of primary doctor 
and social support, source of professional health care and 
advice outside the hospital, and ease of access to health care 
or advice (6 items); and (V) ambulatory capacity, disability, 
and ease of access to the closest clinic or hospital, our 
hospital (USTH-BCI) and the primary doctor (5 items). 
Questions were constructed in single- or multiple-response 
multiple-choice formats.

The AAQ consisted of two sections exploring the 
following aspects: (I) age, gender, address, annual individual 
income and highest educational attainment (5 items), and 
(II) attitude towards WPROCS, perceived logistic capacity 
and competency to use such a system, and willingness to 
acquire materials, equipment, knowledge and/or access to 
the system when lacking (7 items). For the first section, 
questions were constructed in single-response multiple-
choice format. For the second section, questions employed 
4-point Likert scales.

The RAQ consisted of four sections exploring the 
following aspects in the last three months: (I) computer and 
Internet access at home and reasons for lack of (4 items); 
(II) frequency of computer use (2 items); (III) frequency, 
location, mode and purposes of Internet access or use 
(5 items); and (IV) computer and Internet skills training 
and perceived competence (6 items). Questions were 
constructed in single- or multiple-response multiple-choice 
formats.

Discussion

We describe the development and validation of the 
WPROCS-NARA, an instrument that explores three 
critical sources of opportunities for and barriers to the 
use of a web-based capture system for patient-reported 
outcomes among cancer patients—needs, acceptance and 
readiness.

In assessing the need for WPROCS, it is logical to 
start with health status. However, health status alone 
and by itself is not a consistent predictor for need and 
usage of health information technology. Studies that 
show increased usage with better health (11) probably 
reflect better functional ability, while others that show 
increased usage with poorer health (12,13) probably reflect 
greater need. High symptom burden was seen among 
adult Filipino cancer patients with early- and advanced-
disease alike (14). Furthermore, among cancer patients, 

increased usage of online self-management support was 
seen among patients with low levels of social support 
and high levels of symptom distress and depression (15).  
Therefore, we developed the NAQ to explore subjective 
perception of overall and emotional health, ambulatory 
status and presence of disabilities; actual needs or illness 
burden (such as need for assistance in routine and personal 
care, consultation outside scheduled check-ups, urgent 
care, and hospitalization); presence of symptoms, symptom 
distress and symptom medications; and access to healthcare 
and levels of social support. 

Socio-demographic data such as age, gender and 
educational attainment have not been shown to be consistent 
predictors of technology acceptance. A systematic review 
in 2009 showed that age does not have a consistent effect, 
gender has no effect and higher education has a positive 
effect on technology acceptance (16). It was suggested that 
less acceptance with higher age probably reflected lesser 
computer literacy rate in adults, which may no longer be 
true today especially in urban populations. On the other 
hand, some studies have likewise found female gender is 
associated with greater relative importance of computer 
anxiety and perceived behavioral control (perception that 
use of the technology is within the individual’s control 
and the availability of resources to use it) in technology 
acceptance (17-22). Indeed, perceived ease of use and 
perceived usefulness have been postulated to be the main 
predictors of technology acceptance (Davis’ Technology 
Acceptance Model) (23). In addition, computer/technology 
self-efficacy and computer anxiety have been shown to be as 
reliable predictors for technology acceptance. We therefore 
used these four factors as basis for developing the AAQ.

Prior exposure to computer/health technology and 
high levels of computer experience were associated with 
increased acceptance and usage (15,16). While greater 
Internet access have been associated with factors such as 
current employment, higher annual income and higher 
educational attainment (24), these factors may no longer be 
as significant as Internet has become increasingly available 
with the advent of smartphones and mobile data packs. In 
developing the RAQ, we therefore sought to explore access 
to information and communication technologies, usage of 
computers and the Internet, and skills and experience in 
using the computer and Internet.

The WPROCS-NARA is a valid and reliable tool in 
understanding the needs, acceptance and readiness among 
adult cancer patients for a web-based PROs capture system. 
We have undertaken a survey using this instrument to 
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guide and support future development of a web- and/
or short message service (SMS)-based application to 
facilitate symptom screening and evaluation of symptom 
management outcomes through remote symptom-reporting. 
The findings of this survey are reported elsewhere.
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