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Abstract Advanced non-small cell lung cancer (NSCLC) pa-
tients treated with chemotherapy experience functional de-
cline and decreased quality of life. The purpose of this study
was to evaluate the effects of a web-based health education
program on global quality of life, quality of life-related func-
tional dimensions, and symptom distress of initially diagnosed
advanced non-small cell lung cancer patients. This study used
a randomized, pre- and post-repeated measures design. A total
of 55 participants were randomly assigned to an experimental
group (n = 27) and a control group (n = 28). The experimental
group participated in a web-based health education program,
and the control group received usual care. Patients were
assessed at 4 time points: baseline assessment (T0), and then
1, 2, and 3 months (T1, T2, and T3) after participating in the
web-based health education program or receiving usual care.
Patients in the experimental group had significantly greater
global quality of life and emotional function, and significantly
less top ten significant symptom distresses compared to those
in the control group. There were no differences between the

groups and within groups with respect to physical function,
role function, cognitive function, and social function. The
web-based health education can improve global quality of
life, emotional function, and top ten significant symptom
distresses in patients receiving chemotherapy during the
first 3 months after initial diagnosis of advanced NSCLC.
Web-based health education can improve quality of life
and lessen distress of initially diagnosed NSCLC patients
treated with chemotherapy.

Keywords Non-small cell lung cancer .Web-based health
education . Symptom distress, quality of life

Introduction

Lung cancer is the most common cancer, and the first leading
cause of cancer death worldwide with 1.8 million people di-
agnosed each year, and 1.59 million deaths [1]. In Taiwan,
lung cancer has become the most common malignancy [2].
Non-small cell lung cancer (NSCLC) accounts approximately
80–85% of all lung cancers; more than half of patients are
diagnosed at an advanced stage, and chemotherapy, targeted
therapy, and radiation therapy are the major treatment modal-
ities [3, 4]. Cancer treatments cause symptom distress [5, 6],
and functional impairment [7], which may negatively impact
daily function and quality of life [5–7].

Symptom distress was defined as Bthe degree of discomfort
from the specific symptom as reported by the patient^ [8]. A
high proportion of advanced NSCLC who receive treatment
report symptom distress including fatigue (100%), loss of ap-
petite (97%), shortness of breath (95%), cough (93%), pain
(92%), and blood in the sputum (63%) [9]. Symptom distress
may last to 4 to 6 months after diagnosis [10] and result in
decreased quality of life [11].
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Quality of life refers to the degree to which the experience
of an individual’s life is satisfying, and specified verifiable
conditions, activities, and activity consequences of an individ-
ual’s life [12]. Global quality of life may reflect attributes of
the whole of life that matter to the individual [13]. Therefore,
quality of life involves bio-psycho-social components that
represent the degree of physical, mental, and social function
or health of the individual. Performance status is related to the
general well-being of an individual and the activities of daily
life [14]. Studies have indicated that the physical performance
status of advanced lung cancer patients affects their physical
and emotional function, and quality of life [15]. Silvoniemi
et al. [16] reported that the mean global quality of life score of
NSCLC patients scheduled for chemotherapy was 56.9, and
physical, cognitive, and emotional functioning, insomnia, di-
arrhea, and dyspnea had a significant influence on the global
quality of life score.

Web-based intervention refers to a primarily self-guided
intervention program that is executed by means of a prescrip-
tive online program operated through a website, and used by
consumers seeking health- and mental-health-related assis-
tance. The intervention program itself attempts to create a
positive change and/or improve and enhance knowledge,
awareness, and understanding via accurate health-related in-
formation and the use of interactive web-based components
[17]. A study of cancer survivors after chemotherapy by Bray
et al. [18] revealed that a 15-week web-based cognitive reha-
bilitation program resulted in a significant improvement in
cognitive function [14]. Bowen et al. [19] found that breast
cancer patients who participated in a year-long web-based
intervention had a higher level of breast health knowledge
and a lower level of cancer worry. A recent review also indi-
cated that the needs of breast cancer survivors can be provided
by web-based survivorship interventions [20]. Patients who
were initially diagnosed with advanced-stage cancer and were
awaiting or receiving active anti-cancer treatment may suffer
from symptom distress [5–7]. Computer-assisted learning and
computer-based education can promote individuals to interact
with e-learning systems [21, 22]. Based on the aforemen-
tioned studies, we hypothesized that a web-based intervention
can effectively enhance symptommanagement strategies, pro-
vide palliation of symptoms, and improve functional dimen-
sions and quality of life. The purpose of this study was to
evaluate the effects of a web-based health education program
on global quality of life, quality of life-related function, and
symptom distress in patients diagnosed with advanced
NSCLC.

Methods

This study was a randomized controlled trial, using a pre- and
post-repeated measures design. The study was conducted

between November 2011 and October 2014. Participants in
the study were randomly assigned to the experimental group
or control group using computer-generated random numbers.
The experimental group participated in a web-based health
education program based on NSCLC disease education, while
the control group received usual care.

Participant Sample and Setting

The study was approved by the Ethical Review Board of the
study institute. A convenience sample of NSCLC patients was
selected from a chest medicine ward and an outpatient depart-
ment of a medical center in northern Taiwan. The inclusion
criteria were the following: (1) ≥ 20 years old; (2) initially
diagnosed with stages IIIa, IIIb, or IV NSCL; (3) informed
of the treatment plan by the attending physicians and awaiting
chemotherapy; (4) able to use a mobile phone; and (5) agreed
to participate in the study after explanation of its purposes and
procedures. The exclusion criteria were the following: (1)
NSCL recurrence; (2) treatment plan included targeted thera-
py, palliative therapy, radiation therapy (RT), and RT com-
bined with concurrent chemotherapy (CCRT); (3) any unsta-
ble systemic disease (heart disease, cognitive dysfunction, ac-
tive infection, or other underlying disease); and (4) any con-
dition likely to cause discomfort during the research interview.
Potential subjects were recruited from physician referrals. All
patients provided written informed consent for participation in
the study before any data was collected.

Intervention Program and Process

The theoretical framework of the program is based on
Symptom Management Theory (SMT) [23, 24], and e-
learning theory [21, 22], in which patients learn symptom
management strategies using electronic educational technolo-
gy. The goal is to teach patients to express their symptom
experience and larger contextual factors influencing symptom
management, and to create a care environment that minimizes
symptoms. Employing this framework, we assumed that ini-
tially diagnosed advanced NSCLC patients experienced
symptom perceptions and can learn symptom management
strategies through web-based learning in order to manage
symptoms and their response to symptoms. The web-based
health education was developed based on a literature review
[25–28] and clinical experience. The web-based intervention
provided a self-taught program in Chinese and consisted of six
parts: (1) personal assessment including symptoms, perfor-
mance status, and vital signs; (2) explanations of laboratory
data; (3) information regarding lung cancer including the anat-
omy and physiology of the lungs, examinations, cancer stag-
ing, treatment protocols, and palliative care; (4) symptom
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management including chemotherapy- or radiation-induced
symptom distress, e.g., nausea, vomiting, fever, infection, skin
toxicity, oral mucositis, and gastrointestinal (GI) disturbances;
(5) supportive care consisting of emotional support, available
social resources, and stories of patients with lung cancer; and
(6) BQuestions and answers^ that patients ask open questions
and researchers provided answer or discussion.

The program was reviewed by five lung cancer or infor-
matics experts (two chest medicine physicians, two doctoral-
level nurse researchers, and an information engineer) for con-
tent validity to ensure feasible and acceptable. It was further
pilot-tested in two initially diagnosed advanced-stage lung
cancer patients. The user interface was modified slightly based
on the opinions of the two pilot patients. Participants reported
no difficulties in using the web-based health education pro-
gram and completed the program in 15 to 20 min. The
Bquestions and answers^ component was provided by the re-
search nurse (principal investigator) based on the individual
needs of the participants. After practice, the research nurse
completed a repeat demonstration to verify skills. The ques-
tion and answer component was monitored at all times by a
physician (co-principal investigator) from the Department of
Chest Medicine of the study hospital with expertise in the
treatment of lung cancer with chemotherapy who has prac-
ticed medical oncology independently for more than 10 years.
The physician also revised the contents of the web-based
health education program biweekly based literature updates.

The experimental group participated in the web-based ed-
ucation program biweekly for a period of 3 months, and the
program was led by a trained research nurse. Participants
accessed the program via a website with log-in using a mobile
phone number. Participants received text messages when new
laboratory results were received or materials of the program
were updated. The trained nurse and principal investigator
provided answers or discussion to patient questions within
24 h.

The control group received usual care, including informa-
tion regarding the side-effects of chemotherapy and symptom
management for individual needs. The information was pro-
vided by the patient’s primary care nurse.

Data Collection

The data collection time points of this study were based
on the time frame of the chemotherapy protocol. Based on
treatment guidelines for advanced NSCLC, patients re-
ceived chemotherapy within 3 to 4 months of diagnosis.
Cisplatin-based regimens, plus vinorelbine/etoposide/vin-
blastine/gemcitabine/docetaxel were administered every
21–29 days for a total of 4 cycles [29].

Baseline data were obtained before random assignment
using computer-generated random odd and even numbers

(even, control; odd, experimental). Patients were assessed at
4 time points: baseline assessment (T0) was conducted before
chemotherapy, and at 1 (T1), 2 (T2), and 3 (T3) months after
beginning chemotherapy. T0 was defined as the time when
patients were initially diagnosed with NSCLC, received an
explanation of their treatment plan from their attending phy-
sician, and had not begun chemotherapy. T1, T2, and T3 were
defined as outpatient visits to the chest medicine clinic at 1, 2,
and 3 months after beginning chemotherapy. All subjects were
interviewed before they received treatment, or visited the
physician.

Outcome Measures

Demographic and Clinical Characteristics

Demographic data collected included patient sex, age, occu-
pation, marital status, educational level, and religion. Disease
and treatment characteristics included cancer stage, histologi-
cal diagnosis, and medical treatments.

Eastern Cooperative Oncology Group Performance
Status Scale

Performance status was assessed by the Eastern Cooperative
Oncology Group Performance Status Scale (ECOG-PS) [14,
30]. The ECOG-PS is scored from 0 to 5, with 0 indicating
normal function and 5 indicating severely impaired function.
The ECOG-PS has been widely used in cancer-related studies
[31, 32].

Symptom Distress Scale

The symptom distress scale (SDS) was used tomeasure symp-
tom distress [8]. The SDS consists of 22 items, and responses
are scored on a scale of 1 to 5, with higher scores indicating
higher symptom distress perceived by the patient. In Taiwan,
the Chinese version has been shown to be reliable in clinical
cancer studies [33, 34]. The Cronbach’s alpha was 0.94 in this
study.

European Organization for Research and Treatment
of Cancer Quality of Life Questionnaire Core 30

The European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire Core 30 (EORTC
C30), version 3.0, was used to measure health-related quality
of life and functional dimensions [35, 36]. In this study, a
global quality of life scale and five quality of life-related func-
tional subscales (physical, role, emotional, cognitive, and so-
cial) were used. Scores for the global quality of life scale and
each quality of life-related functional subscale were summed.
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A standardized method was used to convert the summed
scores into a 0–100 range for each domain and for total scores,
with higher scores indicate higher overall quality of live or
higher functioning [36]. Satisfactory psychometric properties
have been shown for the EORTC C30 in a cancer-related
study in Taiwan [37]. In this study, the Cronbach’s alpha
was 0.70 to 0.80 for the global quality of life scale and for
the functional subscales.

Statistical Methods

Data were analyzed using SPSS software (Armonk, NY,
USA), version 21.0, for Windows. Descriptive statistics were
used to summarize patient demographic and clinical charac-
teristics. Chi-square test, Fisher’s exact test, and independent t
test were used to test the homogeneity between the groups at
baseline, as well as differences in global quality of life, each
functional subscale, and symptom distress. The 10 top-ranked
causes of symptom distress perceived by patients at each time
points were selected as Bthe top 10 significant symptom
distresses,^ and were measured by the SDS [8]. Repeated-
measures ANOVA with least significance difference (LSD)
and Bonferroni adjustment were used to examine differences
in the global quality of life, physical function, role function,
emotional function, cognitive function, social function, and
top ten significant symptom distresses within groups across
different time points. The effects of the web-based health ed-
ucation program on global quality of life, physical function,
role function, emotional function, cognitive function, social
function, and top ten significant symptom distresses were an-
alyzed using mixed-model repeatedmeasure ANOVA, includ-
ing variance-covariance between-group factors (Fb), within-
group factors (Fw), and the interaction factor (Fin), both be-
tween groups and over time [38]. Two-tailed t tests were used
for comparisons, and a value of P = .05 represented statistical
significance. The power of this study was estimated based on
quality of life. Based on a previous similar study [37], the
sample size was estimated based on the minimum requirement
for comparing the means of two groups with a medium effect
size [39]. Therefore; at least 26 participants were required for
each group.

Results

Patient Characteristics

Of 60 eligible patients recruited, 3 declined to participate be-
cause of no interest, and 2 failed to complete all of the surveys
forms. As a result, 55 patients who completed all assessments
were included in the analysis, with 27 in the experimental
group and 28 in the control group. The response rate was

91.67%. Patients in the experimental group and control group
were on average 61.00 (SE = 2.04) and 58.68 (SE = 1.77)
years old, respectively. Half of the patients in the experimental
group were female (51.9%), and the majority of patients in the
control group were male (67.9%). The majority of participants
in both groups were unemployed (74.1 vs. 60.7%), were mar-
ried (77.8 vs. 89.3%), had graduated from elementary school
(40.7 vs. 32.1%) or senior high school (25.9 vs. 25.0%), and
held Buddhism/Taoism religious beliefs (70.4 vs. 64.3%). In
both groups, the most common diagnosis and cancer stage
was NSCLC stage IV (77.8 vs. 82.1%), with adenocarcinoma
histology (96.3 vs. 78.6%). All patients in both groups re-
ceived chemotherapy. Patient characteristics are summarized
in Table 1.

Comparison of Baseline Outcome Measures

At baseline, there were no statistically significant differ-
ences in the mean global quality of life score, quality of
life-related functional dimension scores, and symptom dis-
tress score between the two groups (Table 2).

Changes in Global Quality of Life, Function, and Top Ten
Significant Symptom Distresses Within Groups

In the experimental group, global quality of life increased
from T1 (1 month after beginning chemotherapy) to T3
(3 months after beginning chemotherapy), and that at T3
(3 months after beginning chemotherapy) was greater than
at T0 (before chemotherapy), and statistically significant
differences over time were noted. Global quality of life in
the control group decreased from T0 (before chemothera-
py) to T3 (3 months after beginning chemotherapy), but no
statistically significant differences were found. Emotional
function in the experimental group increased from T1
(1 month after beginning chemotherapy) to T3 (3 months
after beginning chemotherapy), and that at T3 was greater
than T0 (before chemotherapy), and the differences were
statistically different. In the control group, emotional func-
tion decreased from T0 (before chemotherapy) to T3
(3 months after beginning chemotherapy); however, the
decrease was not statistically significant. Top ten signifi-
cant symptom distresses in the experimental group de-
creased from T0 (before chemotherapy) to T1 (1 month
after beginning chemotherapy), and decreased over time
with T3 (3 month after beginning chemotherapy) being
significantly less than T0 (before chemotherapy). Top ten
significant symptom distresses in the control group in-
creased from T0 (before chemotherapy) to T3 (3 months
after beginning chemotherapy); however, the difference
was not statistically significant (Table 3).
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Effects of the Web-Based Health Education Program
on the Outcome Variables

Global quality of life (Fb = 4.512, p < 0.05), emotional
function (Fb = 11.270, p < 0.01), and top ten significant
symptom distresses (Fb = 8.889, p < 0.01) in the experi-
mental group improved significantly from pre-test to post-
test. After 3 months, the experimental group had a signif-
icantly larger group × time interaction for global quality
of life (Fin = 6.462, p < 0.05) and emotional function
(Fin = 3.086, p < 0.05) than the control group (Table 4).

Discussion

The results of this study showed that advanced NSCLC
patients who participated in a web-based health education
program had better global quality of life post-intervention,
a finding not seen in the control group. This result is
similar to that of a study that indicated web-based survi-
vorship interventions met care needs of breast cancer sur-
vivors [16]. These findings suggest that a web-based in-
tervention provides effective supportive care for patients
initially diagnosed with NSCLC and subsequently received

Table 1 Subject characteristics
by group (n = 55) Characteristics EG (n = 27) CG (n = 28) X2/t p

N (%)/mean
(SE)

N (%)/mean
(SE)

Age 61.00 (2.04) 58.68 (1.77) −0.860 0.393

Gender 2.195 0.139

Male 13 (48.1) 19 (67.9)

Female 14 (51.9) 9 (32.1)

Occupation 1.642 0.200

Unemployed 20 (74.1) 17 (60.7)

Employed 6 (25.9) 11 (39.3)

Marital status 0.775 .379

Unmarried 5 (22.2) 3 (10.7)

Married 21 (77.8) 25 (89.3)

Education level 7.384 0.194a

None 2 (7.4) 3 (10.7)

Elementary 11 (40.7) 9 (32.1)

Junior high 2 (7.4) 6 (21.4)

Senior high 7 (25.9) 7 (25.0)

College and above 5 (18.5) 3 (10.7)

Religion 4.126 0.127a

None 5 (18.5) 10 (35.7)

Buddhism/Taoism 19 (70.4) 18 (64.3)

Christianity/Catholicism 3 (11.1) 0 (0)

Cancer stage 3.073 0.215a

NSCLC stage IIIA 0 (0) 1 (3.6)

NSCLC stage IIIB 6 (22.2) 2 (7.1)

NSCLC stage IV 21 (77.8) 23 (82.1)

Histology

Adenocarcinoma 26 (96.3) 22 (78.6)

Squamous cell carcinoma 1 (3.7) 4 (14.3)

Other 0 (0) 2 (7.1)

Medical treatment

Chemotherapy only 27 (100) 28 (100)

Performance status 4.524 0.172a

Grade 0 11 (40.7) 15 (53.6)

Grade 1 16 (59.3) 11 (39.3)

Grade 2 0 (0) 2 (7.1)

EG experimental group, CG control group
a Fisher’s exact test
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chemotherapy, and that the information improved daily
quality of life.

The web-based health education program effectively re-
duced top ten significant symptom distresses of initially
diagnosed advanced-stage NSCLC patients but did not im-
prove physical function. Our study participants received
chemotherapy, which may cause side effects leading to a
decline of physical function during and post treatment. The
experimental group had improved physical function as

compared to the control group, but the difference did not
reach statistical significance. This finding may be because
the intervention program focused on knowledge regarding
physical activity and did not include an element of practice
or exercise. The results may have been different if these
elements had been included in the program.

Role function dropped gently in both groups from pre-
test to post-test, although the decreases were not statistical-
ly significant. These results may indicate that most of

Table 2 Comparison of group
outcomes at baseline (n = 55) Variable EG (n = 27) CG (n = 28) t p

Mean SE Mean SE

Global quality of life (EORTC QLQ-C30) 50.00 3.76 55.61 4.32 0.976 0.334

Functioning scales (EORTC QLQ-C30)

Physical 90.59 2.71 80.46 4.87 −1.800 0.077

Role 74.81 5.21 73.89 5.44 −0.203 0.840

Emotional 78.93 2.84 75.89 2.84 −0.756 0.453

Cognitive 91.93 2.57 85.75 3.04 −1.546 0.128

Social 76.48 4.28 69.14 3.97 −1.258 0.214

Symptom distress (SDS) 1.27 0.65 1.41 0.09 1.206 0.233

Top ten significant symptom distress (SDS) 1.45 0.08 1.41 0.09 0.800 0.427

Baseline before the web-based health education program, EG experimental group, CG control group, EORTC
QLQ-C30 European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core
Module, SDS symptom distress scale

Table 3 Changes in global quality of life, function, and top ten significant symptom within groups over 4 times (n = 55)

Variable T0
M (SE)

T1
M (SE)

T2
M (SE)

T3
M (SE)

F p Post-hoc, pair-wise
comparison

Global quality of life
(EORTC QLQ-C30)

EG 50.00 (3.76) 46.93 (3.76) 54.93 (3.61) 60.07 (4.04) 6.170 < 0.05 T4 > T2, T1, T0

CG 55.61 (4.32) 45.82 (3.76) 45.18 (4.05) 43.32 (3.75) 1.174 0.288

Physical EG 90.59 (2.71) 87.65 (2.89) 84.23 (5.22) 84.78 (5.23) 0.888 0.429

CG 80.46 (4.87) 81.44 (4.99) 69.94 (8.49) 71.13 (9.76) 2.206 0.121

Role EG 74.81 (5.21) 68.73 (4.18) 70.55 (6.84) 70.39 (6.95) 1.297 0.288

CG 73.29 (5.44) 62.41 (6.15) 61.17 (8.94) 60.07 (9.18) 0.169 0.877

Emotional EG 78.93 (2.84) 83.00 (2.12) 85.44 (2.55) 90.33 (1.94) 4.297 < 0.05 T3 > T2, T1, T0

CG 75.89 (2.84) 78.79 (2.59) 75.00 (3.24) 73.21 (3.65) .613 0.593

Cognitive EG 91.93 (2.57) 94.19 (2.06) 91.73 (3.03) 91.67 (3.07) 1.292 0.289

CG 85.75 (3.04) 95.04 (1.95) 85.22 (5.17) 76.73 (8.87) 0.621 0.559

Social EG 76.48 (4.28) 73.00 (4.43) 71.14 (6.21) 71.11 (6.57) 0.651 0.542

CG 69.14 (3.97) 63.56 (6.47) 56.33 (8.32) 70.00 (6.32) 0.278 0.774

Top ten significant symptom
distress (SDS)

EG 1.45 (0.08) 1.58 (0.08) 1.44 (0.10) 1.26 (0.06) 3.220 < 0.05 T1 > T0, T2, > T3

CG 1.41 (0.09) 1.42 (0.07) 1.54 (0.10) 1.73 (0.27) 0.684 0.530

Patients were followed from initially diagnosed with NSCLC and received an explanation of their treatment plan before intervention through the first
3 months after intervention. Reference group was T0. Significant at the P < 0.05 level (two-tailed)

T0 baseline, T1 1 month after a web-based health education program, T2 2 months after a web-based health education program, T3 3 months after a web-
based health education program, EORTC QLQ-C30 European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core
30, SDS symptom distress scale
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participants in the study who were middle-aged and male
undertake multiple roles, including work and family re-
sponsibilities. Therefore, the web-based health education
program is not effective for supporting role function.
Healthcare providers should therefore enhance social sup-
port and family function to promote positive role function
adjustment.

Cognitive functioning was not statistically different be-
tween the two groups. This result is inconsistent with a
prior study, which found that a 30-min telephone interven-
tion combined with a 15-week web-based cognitive reha-
bilitation program can improve the cognitive function of
cancer patients after chemotherapy [18]. Cognitive de-
clined is experienced by many cancer patients who undergo
chemotherapy. Continuing assessment of cognitive prob-
lems and guidance to minimize the effects of the cognitive
decline (e.g., lists, sticky notes, and calendars) should be a
priority for patients receiving chemotherapy.

The current study also showed that initially diagnosed
advanced-stage NSCLC patients who participated in the

web-based health education program had improved emotional
function post-intervention, a finding not seen in the control
group. This finding is consistent with that of a prior study,
indicating that web-based intervention can improve health
knowledge and decrease worries about cancer [19].
Advanced-stage NSCLC patients who received supportive
care were able to obtain more emotional support and available
social resources at their initial diagnosis, which increased their
ability to cope with problems and establish a social network.
Moreover, religious belief was an important factor influencing
adjustment of emotional function at the initial diagnosis and
during active treatment [40]. Nearly one-fifth of patients in the
experimental group and one-third of patients in the control
group did not have religious beliefs. Religious beliefs can heal
the mind and spirit. Additional studies are needed to examine
the interactions between religious beliefs and emotional
function.

In our study, the web-based health education program tried
to create a Bquestion and answer^ web application interface
that can access directly contacts from a research nurse and

Table 4 Mixed model: repeated measures of global quality of life, function, and symptom distress by group (n = 55)

Variable Pre-testa

mean (SE)
Post-testb

mean (SE)
Between-groups,
Fb (p)

Within-times,
Fw (p)

Interaction,
Fin (p)

Global quality of life (EORTC QLQ-C30) 4.512 (< 0.05*) 2.359 (0.086) 6.462 (< 0.05*)

EG 50.00 (3.76) 60.07 (4.04)

CG 55.61 (4.32) 43.32 (3.75)

Physical 1.249 (0.273) 2.817 (0.054) 0.964 (0.403)

EG 90.59 (2.71) 84.78 (5.32)

CG 80.46 (4.87) 71.13 (9.76)

Role 0.061 (0.807) 0.504 (0.650) 0.709 (0.527)

EG 74.81 (5.21) 70.39 (6.95)

CG 73.29 (05.44) 60.07 (9.18)

Emotional 11.270 (< 0.01**) 1.364 (.258) 3.086 (< 0.05*)

EG 78.93 (2.84) 88.22 (2.49)

CG 75.89 (2.84) 73.21 (3.65)

Cognitive 2.572 (0.207) 2.421 (0.131) 0.458 (0.504)

EG 91.93 (2.57) 91.67 (3.07)

CG 85.75 (3.04) 76.73 (8.87)

Social 0.296 (0.591) 0.271 (0.800) 0.600 (0.580)

EG 76.48 (4.28) 71.11 (6.57)

CG 69.14 (3.97) 70.00 (6.32)

Top ten significant symptom distress (SDS) 8.889 (< 0.01**) 1.338 (0.265) 1.666 (0.187)

EG 1.45 (0.08) 1.26 (0.06)

CG 1.41 (0.09) 1.73 (0.27)

Fb the F value between group comparison, Fw the F value within pre- and post-test, Fin the F value of the interaction of between groups and within pre-
and post-test, EORTCQLQ-C30 European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30, EG experimental
group, CG control group, SDS symptom distress scale

*p < 0.05, **p < 0.01
aMeasured before the web-based health education program
bMeasured at 3 months after receiving the web-based health education program
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principal investigator. While the web-based health education
program focused on self-learning, support groups can help
patients more effectively deal with their treatments and care.
Development of social network sites is recommended.

There are several limitations to the current study. The ability
of patients to learn using an electronically based platform was
not considered. Studies are needed to compare how individual
differences affect assimilation of information from electronic-
based and conventional training methods. This research was
restricted to patients treated with chemotherapy, and the results
may not be generalizable to all advanced-stage NSCLC patients
receiving other treatments. Future research should involve pa-
tients receiving different treatment modalities. This web-based
health education program lack of user instructions and recorded
browser history; which may limit the generalizability of the
findings. Development of user instructions and recording of a
login record should be considered for future studies. The pilot
randomized controlled trial involved small sample size, and this
may have affected the results. The next step for future research
should include a larger sample size to validate the intervention.

Conclusion

The web-based health education program described can im-
prove global quality of life, emotional function, and reduce
top ten significant symptom distresses during the first
3 months after diagnosis and treatment of advanced-stage
NSCLC patients. Web-based health education can enhance
self-learning to cope with cancer, treatment, and side effects.

Acknowledgements This study was supported by grants by the Chang
Gung Memorial Hospital (CMRPG3B0732) of Taiwan. The authors
gratefully acknowledge the contribution of the patients who participated
in the study. The authors also thank Dr. Richard Sandore for the assistance
with the English editing.

Compliance with Ethical Standard

Conflicts of Interest The authors declare that they have no conflict of
interest.

References

1. World Health Organization. Cancer fact sheet http://www.who.int/
mediacentre/factsheets/fs297/en/. Accessed February 2, 2017

2. Ministry of Health Welfare, Taiwan, ROC. 2015 statistics cause of
death. Available from: http://www.doh.gov.tw Accessed February 2
25, 2017

3. Dearing KR, Sangal A, Weiss GJ (2014) Maintaining clarity: re-
view of maintenance therapy in non-small cell lung cancer. World J
Clin Oncol 5:103–113

4. Kim ES, Pandya KJ (2013) Advances in personalized therapy for
lung cancer. Expert Opin Med Diagn 7:475–485

5. Choi S, Ryu E (2016) Effects of symptom clusters and depression
on the quality of life in patients with advanced lung cancer [pub-
lished online ahead of print April 26, 2016]. Eur J Cancer Care
(Engl) doi: 10.1111/ecc.12508

6. Gupta M, Sahi MS, Bhargava AK, Talwar V (2016) A prospective
evaluation of symptom prevalence and overall symptom burden
among cohort of critically ill cancer patients. Indian J Palliat Care
22:118–124

7. Bozcuk H, Dalmis B, Samur M, Ozdogan M, Artac M, Savas B
(2006) Quality of life in patients with advanced non-small cell lung
cancer. Cancer Nurs 29:104–110

8. McCorkle R, Young K (1978) Development of symptom distress
scale. Cancer Nurs 1:373–378

9. Iyer S, RoughleyA, Rider A, Taylor-StokesG (2014) The symptom
burden of non-small cell lung cancer in the USA: a real-world
cross-sectional study. Support Care Cancer 22:181–187

10. Walling AM, Weeks JC, Kahn KL et al (2015) Symptom preva-
lence in lung and colorectal cancer patients. J Pain Symptom
Manag 49:192–202

11. Iyer S, Taylor-Stokes G, Roughley A (2013) Symptom burden and
quality of life in advanced non-small cell lung cancer patients in
France and Germany. Lung Cancer 81:288–293

12. Rice RW (1984) Work and the quality of life assessment. In:
Oskamp S (ed) Applied social psychology annual 5. Applications
in organizational settings. Sage, Beverly Hills, pp 155–157

13. Cheng S (1988) Subjective quality of life in the planning and eval-
uation of programs. Eval Program Plann 11:123–134

14. Buccheri G, Ferrigno D, Tamburini M et al (1996) Karnofsky and
ECOG performance status scoring in lung cancer: a prospective,
longitudinal study of 536 patients from a single institution. Eur J
Cancer 32:1135–1141

15. Bade BC, Brooks MC, Nietert SB et al (2016) Assessing the cor-
relation between physical activity and quality of life in advanced
lung cancer [published online ahead of print December 1, 2016].
Integr Cancer Ther doi: 10.1177/1534735416684016

16. Silvoniemi M, Vasankari T, Löyttyniemi E, Valtonen M,
Salminen E (2016) Symptom assessment for patients with
non-small cell lung cancer scheduled for chemotherapy.
Anticancer Res 36:4123–4128

17. BarakA, Klein B, Proudfoot JG (2009) Defining internet-supported
therapeutic interventions. Ann Behav Med 38:4–17

18. Bray VJ, Dhillon HM, Bell ML et al (2017) Evaluation of a web-
based cognitive rehabilitation program in cancer survivors reporting
cognitive symptoms after chemotherapy. J Clin Oncol 35:217–225

19. Bowen DJ, Robbins R, Bush N et al (2017) Effects of a web-based
intervention on women's breast health behaviors [published online
ahead of print January 17, 2017]. Transl Behav Med doi: 10.1007/
s13142-016-0439-z

20. Post KE, Flanagan J (2016) Web based survivorship interventions
for women with breast cancer: an integrative review. Eur J Oncol
Nurs 25:90–99

21. Mayer RE (2001) Multimedia learning. Cambridge University
Press, New York

22. Moreno R, Mayer R (1999) Cognitive principles of multimedia
learning: the role of modality and contiguity. J Educa Psychol
1999;91: 358–368

23. Humphreys J, Lee KA, Carrieri-Kohlman Vet al (2008) Theory of
symptom management. In: Smith MJ, Liehr PR (eds) Middle range
theory for nursing, 2nd edn. Springer, New York, NY, pp 145–158

24. UCSF School of Nursing Symptom Management Faculty Group
(1994) A model for symptom management. J Nurs Scholarsh 26:
272–276

25. Kjær TK,Mellemgaard A, StensøeOksenM et al (2017) Recruiting
newly referred lung cancer patients to a patient navigator interven-
tion (PACO): lessons learnt from a pilot study. Acta Oncol 17:1–7

48 J Canc Educ (2019) 34:41–49

http://www.who.int/mediacentre/factsheets/fs297/en
http://www.who.int/mediacentre/factsheets/fs297/en
http://www.doh.gov.tw
http://dx.doi.org/10.1111/ecc.12508
http://dx.doi.org/10.1177/1534735416684016
http://dx.doi.org/10.1007/s13142-016-0439-z
http://dx.doi.org/10.1007/s13142-016-0439-z


26. Czerw AI, Religioni U, Deptała A (2016) Adjustment to life with
lung cancer. Adv Clin Exp Med 25:733–740

27. Janssen A, Shaw T, Nagrial A et al (2016) An online learning
module to increase self-efficacy and involvement in care for pa-
tients with advanced lung cancer: research protocol. JMIR Res
Protoc 2016;5:e147

28. Temel JS, Greer JA, El-Jawahri A et al (2016) Effects of early
integrated palliative care in patients with lung and GI cancer: a
randomized clinical trial. J Clin Oncol 28:JCO2016705046

29. National Comprehensive Cancer Network. 2015 National compre-
hensive cancer network guidelines. Non-small cell lung cancer V7.
Available from: http://www.nccn.org. Accessed February 2 25, 2017

30. Oken MM, Creech RH, Tormey DC et al (1982) Toxicity and re-
sponse criteria of the eastern cooperative oncology group. Am J
Clin Oncol 5:649–655

31. Chen SC, Liao CT, Lin CC, Chang JT, Lai YH (2009) Distress and
care needs in newly diagnosed oral cavity cancer patients receiving
surgery. Oral Oncol 45:815–820

32. Takayama K, Atagi S, Imamura F et al (2016) Quality of life and
survival survey of cancer cachexia in advanced non-small cell lung
cancer patients—Japan nutrition and QOL survey in patients with
advanced non-small cell lung cancer study. Support Care Cancer
24:3473–3480

33. Chen CL, Liao MN, Chen SC, Chan PL, Chen SC (2012) Body
image and its predictors in breast cancer patients receiving surgery.
Cancer Nurs 35:E10–E16

34. Chen SC, Lai YH, Liao CT, Huang BS, Lin CY, Fan KH,
Chang JT (2014) Unmet supportive care needs and character-
istics of family caregivers of patients with oral cancer after
surgery. Psychooncology 23:569–577

35. ChieWC, Yang CH, Hsu C, Yang PC (2004) Quality of life of lung
cancer patients: validation of the Taiwan Chinese version of the
EORTC QLQ-C30 and QLQ-LC13. Qual Life Res 13:257–262

36. Fayers PM, Aaronson NK, Bjordal K, Groenvold M, Curran D,
Bottomley A (2001) The EORTC QLQ-C30 scoring manual, 3rd
edn. European Organization for Research and Treatment of Cancer,
Brussels

37. Liao YC, Shun SC, LiaoWYet al (2014) Quality of life and related
factors in patients with newly diagnosed advanced lung cancer: a
longitudinal study. Oncol Nurs Forum 41:E44–E55

38. Chan YH (2004) Biostatistics 301A: repeated measurement analy-
sis (mixed models). Singap Med J 45:354–369

39. Cohen J (1988) Statistical power analysis for the behavioral sci-
ences, 2nd edn. Lawrence Erlbaum Associates, Hillsdale, NJ

40. Oh PJ, Kim SH (2014) The effects of spiritual interventions in pa-
tients with cancer: a meta-analysis. Oncol Nurs Forum 41:290–301

J Canc Educ (2019) 34:41–49 49

http://www.nccn.org

	Effects...
	Abstract
	Introduction
	Methods
	Participant Sample and Setting
	Intervention Program and Process
	Data Collection
	Outcome Measures
	Demographic and Clinical Characteristics
	Eastern Cooperative Oncology Group Performance Status Scale
	Symptom Distress Scale
	European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30

	Statistical Methods
	Results
	Patient Characteristics
	Comparison of Baseline Outcome Measures
	Changes in Global Quality of Life, Function, and Top Ten Significant Symptom Distresses Within Groups
	Effects of the Web-Based Health Education Program on the Outcome Variables

	Discussion
	Conclusion
	References


