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Abstract

Purpose The status and associated factors of the health-related quality of life of non-small-cell lung cancer (NSCLC)
patients under targeted anti-cancer therapy have not been investigated. Self-management and coping style have been proven
to be closely related to patients’ health-related quality of life. Based on these observations, this study was designed to firstly
assess the status of health-related quality of life, and then explore the relationships among coping styles, self-management,
and health-related quality of life of NSCLC patients with skin adverse drug reactions under targeted therapy.

Methods We performed a cross-sectional study including 536 NSCLC patients with skin adverse drug reactions under
targeted therapy in cancer clinics of three hospitals in China between May 2020 and May 2021. Structured questionnaires,
including the Functional Assessment of Cancer Therapy-Epidermal Growth Factor Receptor Inhibitor 18, Cancer Patient
Self-management Evaluation Scale, and Medical Coping Modes Questionnaire, were used to collect data. Relationships
among coping style, self-management, and health-related quality of life were identified by Pearson correlation analysis and
a multiple linear regression algorithm.

Results The total score of health-related quality of life was 46 +12.84 in 536 NSCLC patients with skin adverse drug reac-
tions undergoing targeted therapy. Health-related quality of life was positively correlated with self-management (r=0.785,
P <0.01) and facing (r=0.807, P<0.01) and negatively correlated with yield (r= —0.718, P<0.01), avoidance (r=—0.711,
P <0.01), and the severity of skin adverse reactions (r= —0.722, P=0.000). Via multiple linear regression analysis, we
identified some significant factors associated with health-related quality of life, including age, education level, combination
of medicine, Charlson Comorbidity Index, stages of disease, facing, yield, symptom management, daily activity manage-
ment, psychological and emotional management, self-efficacy, and self-management (P <0.05).

Conclusions NSCLC patients with skin adverse drug reactions undergoing targeted therapy generally had a compromised
health-related quality of life. The critical factors that were associated with the status of health-related quality of life were age,
education level, comorbidity, the combinatorial application of drugs, stage of disease, self-management, and coping styles.
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Introduction

Globally, the incidence of lung cancer accounts for
11.4% of all cancers and the death caused by lung cancer
accounts for 18.0% of all cancers. Lung cancer is still the
main cause of cancer-related death [1]. In 2020, there were
approximately 820,000 new lung cancer cases and 710,000
lung cancer-related deaths in China, accounting for 17.9%
of all new cancers and 23.8% of the total cancer deaths
[2]. Among various types of lung cancer, non-small-cell
lung cancer (NSCLC) accounts for 85% of the total cases
[3]. Significantly, 75% of NSCLC patients are in advanced
stages when diagnosed with a 5-year survival rate of
approximately 15% [4]. After chemotherapy, the average
survival time of NSCLC patients was only 8.5 months, and
the 5-year survival rate was only 4 ~17% [5]. As a result,
NSCLC-related treatment and clinical care have received
great attention in recent years.

The identification of molecular targets of particular can-
cer cells has enabled individualized anti-cancer treatment,
thus providing a framework for developing targeted drugs
that can interfere with the growth, proliferation, and apop-
tosis of cancer cells [6, 7]. Several studies had shown that
targeted therapies could inhibit symptoms and improve
the overall survival (OS), progression-free survival, and
response rate (RR) with significant advantages in better
tolerance and quality of life (QoL) of patients [8—10]. Epi-
dermal growth factor receptor tyrosine kinase inhibitors
(EGFR-TKIs) had been confirmed as a first-line treatment
for advanced NSCLC patients who are mutation-positive
[11], representing more than 50% of NSCLC patients in
the Asia—Pacific region [12]. Partly because of its oral
administration, EGFR-TKIs have broken the limitation of
hospitalization which reduced patients’ burden and the
waste of medical resources [13], highlighting the impor-
tance of studying this group of drugs in clinical settings.

However, because EGFR signaling plays a critical role
in epidermal physiology, the association of skin toxic-
ity with EGFR inhibition is not an unexpected phenom-
enon. A recent investigation reported that 80% of NSCLC
patients had skin adverse drug reactions (ADRs) within
3 months after EGFR-TKI treatment. The manifestations
of skin ADRs associated with EGFR-TKIs include acnei-
form eruptions (even papule pustular rash), pruritus, dry-
ness of skin, hand-foot syndrome, paronychia and nail
loss, hair changes, and hypersensitivity [14]. Severe skin
ADRs hurt patients both physically and psychologically
[15]. The pruritus, irritation, and sensitivity of skin could
disrupt the sleep cycle and daily activities of patients [16].
Moreover, the xerosis, shriveling, and darkening of skin
could damage patients’ self-image and self-esteem which
may increase patients’ pressure in social participation or
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affect their intimate and interpersonal relationships [17].
These issues could be further enhanced by anxiety, depres-
sion, and inferiority caused by the persistent helplessness
to ADRs [18].

Obviously, skin toxicities can have a profound impact
on patients’ QoL owing to symptoms and potential esthetic
sequelae. Several studies indicated that poor QoL could
reduce medication adherence in patients receiving EGFR-
TKI-based targeted therapy. One study showed that approxi-
mately 32% of the patients stopped taking drugs due to poor
QoL caused by various toxic skin reactions, which com-
promised the treatment effect and even led to cancer recur-
rence or progression [19]. Another study indicated patients
with low QoL were pessimistic about treatment, which led
to treatment interruption [20]. As suggested by a randomized
controlled trial, the level of QoL was positively correlated
with RR and OS [9]. Therefore, the QoL of NSCLC cancer
patients with skin ADRS under targeted therapy needs to
be considered.

However, QoL is a broad concept that considers multiple
aspects and is influenced by various factors, such as the diag-
nosis and treatment of cancer, which have a greater impact
on QoL than skin ADRs. A study showed that health-related
quality of life (HRQOL) was affected by symptoms and dis-
comfort caused by skin ADRs of EGFR-TKIs [21]. Thus,
we focused more on the impact of skin ADRs on HRQOL.
HRQOL in this study refers to the extent to which a per-
son’s expected physical, emotional, and social well-being is
affected by skin ADRs. Therapy-Epidermal Growth Factor
Receptor Inhibitor 18 (FACT-EGFRI-18) is a specialized
scale to evaluate the HRQOL of cancer patients with specific
skin toxicity caused by EGFR-TKI treatment. In this study,
FACT-EGFRI-18 was used to assess the HRQOL of NSCLC
patients in three dimensions: physiological status, social and
family status, and functional status [22].

Several factors had been previously identified were asso-
ciated with the HRQOL of patients. As shown in a recent
study, a positive coping style enabled patients to actively
communicate disease with health providers and solve diffi-
culties during symptom management [23]. In another study,
it was reported that the negative effects of treatment and the
distress induced by symptoms could be reduced through the
adjustment of coping strategies [24]. Indeed, a reasonable
coping style might enable patients to better coordinate the
relationship between the degree of ADRs and treatment and
promote patients’ HRQOL. Meanwhile, self-management
was another factor correlated with functional status in can-
cer patients with targeted therapies [25]. Self-management
recommended by clinical guidelines including preventive
measures and appropriate interventions may help to prevent
and control severe skin reactions for improved HRQOL
[26]. A previous study demonstrated that good self-man-
agement could effectively regulate the troubles caused by
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treatment-related ADRs in lung cancer patients [27]. Addi-
tionally, a meta-analysis indicated that patients with better
self-management ability showed less anxiety and better
adaptability under stressful environments and tended to
learn knowledge and skills to improve HRQOL positively
[28]. However, although factors such as coping style and
self-management might significantly influence the HRQOL
of patients with skin ADRs under targeted therapy, no com-
prehensive investigations in this area have been reported.

This study aimed to assess the HRQOL of NSCLC
patients with skin ADRs undergoing targeted therapy and
determine whether and how coping style and self-man-
agement are associated with HRQOL. Then, based on the
collected data, we endeavored to develop pertinent promo-
tion strategies to reduce the severity of ADRs for improved
HRQOL. The hypotheses were as follows: (1) the severity
of skin ADRs is associated with the HRQOL of NSCLC
patients undergoing targeted therapy; (2) coping style is
associated with the HRQOL; and (3) self-management is
associated with HRQOL.

Methods
Design and setting

This work employed a cross-sectional study from May 2020
to May 2021. Outpatient NSCLC patients with skin ADRs
under EGFR-TKI treatment were recruited from three ter-
tiary hospitals in Henan Province.

Study population

Patients’ electronic medical records were reviewed to iden-
tify eligible participants. A total of 536 NSCLC patients
with skin ADRs undergoing EGFR-TKI treatment were
recruited by a convenience sampling method from three hos-
pitals in Henan, China. The NCCN guidelines indicate that
EGFR-TKIs are mostly used in the treatment of advanced
NSCLC patients; however, EGFR-TKISs can also be used as
a complementary treatment in early-stage NSCLC patients
[29]. Therefore, we recruited patients in stages I-IV. Inclu-
sion criteria for participation in the study were as follows:
(1) the pathological diagnosis was NSCLC; (2) EGFR-
positive NSCLC patients; (3) patients received EGFR-TKI
(including erlotinib, gefitinib, ektinib, afatinib, dactinib, osi-
tinib) treatment for more than 4 weeks; (4) patients had any
skin ADR according to the common terminology criteria
for adverse events version 5.0 (CTCAE 5.0); (5) patients
were 18 ~ 80 years old; and (6) patients provided informed
consent. The exclusion criteria were as follows: (1) patients
who were seriously ill and unable to complete the research;
(2) patients who were unable to complete the questionnaire

independently or with the assistance of investigators; and (3)
patients who had impaired cognitive function and could not
communicate normally.

The sample size was calculated based on the following
formula: N= (UO(S/S)2 with a desired significance level of
0.05 and a power of 0.80. U, is the U value (1.96) cor-
responding to the inspection level of «, S is the standard
deviation, and 8 is the allowable error [30]. The S/6 (8.2)
was obtained from the pretest we conducted on 10 patients.
Therefore, the estimated minimum sample size was 258.
The screening process of the study participants is shown
in Fig. 1.

Procedure and data collection

Skin ADRs were confirmed and evaluated according to
CTCAE 5.0. In total, 536 NSCLC patients were invited to
participate in this study and informed of the detailed study
design. The potential participants were interviewed face to
face by nurses when they attended the clinic. The principal
investigator (PI) explained the purpose, content, and inves-
tigation procedures as well as the principle of anonymity of
the study. Informed consent forms were signed by all par-
ticipants. Questionnaires were distributed to the participants
during their clinical consultation or after the clinical visit in
the waiting room.

After obtaining the consent of relevant departments, we
consulted the medical records of patients to obtain disease-
related information. Trained postgraduate students were
recruited to distribute questionnaires and give explanations
to the patients’ questions. For the illiterate participants, the
researchers read the question items verbatim. Then responses
were recorded on the questionnaire. The questionnaires were
collected immediately after completion, checked for any
missing information, and followed up with the participants.

Measures
Demographic characteristics

This is a self-designed questionnaire to collect information
of sociodemographic variables, such as gender, age, level of
education, family monthly income, marital status, occupa-
tion, residence, health insurance, disease stages, duration of
treatment, and combined drug application and comorbidities
(calculated as the number of chronic diseases included in the
Charlson Comorbidity Index (CCI)).

FACT-EGFRI-18
The FACT-EGFRI-18 was used to investigate HRQOL

[22]. The scale was divided into three dimensions: physi-
ological status including 7 items (e.g., my skin or scalp
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Fig. 1 Flowchart of the screen-
ing process of study participants

records of three hospitals

700 NSCLC patients treated with EGFR-TKIs

were screened from the electronic medical

<&——— | 13 patients excluded: failed to contact

687 patients participated in eligibility screening

<« | 72 patients excluded: according to the

inclusion criteria and exclusion criteria

615 patients were confirmed to be eligible

&——— | complete the questionnaire and 43

79 patients excluded: 36 patients did not

patients refused to continue to participate

in the study

536 patients completed the analysis

itches), social and family status including 6 items (e.g.,
I avoid going to public places because of the appearance
of my skin), and functional status including 5 items (e.g.,
skin ADRs make my daily life difficult) to investigate the
HRQOL of patients in the last 7 days. According to the
degree of impact on patients’ HRQOL, a Likert 5-level
scoring method was adopted ranging from “no impact”
(0 points) to “a lot impact” (4 points). The positively
phrased items were scored 0 ~4 points, and the negatively
phrased items were scored 4 ~0 points. The total score was
obtained by summing the scores of each item. The total
score range was 0~ 72. The higher the score, the better
the HRQOL. Cronbach’s a coefficient of the 3 dimensions
ranged from 0.704 to 0.949, and Cronbach’s a coefficient
of the total scale was 0.919 in this study. This scale was
used in another study on patients with skin ADRs caused
by EGFR-TKIs with a total Cronbach’s a of 0.867, and the
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Cronbach’s a coefficients of the 3 dimensions were 0.673,
0.731, and 0.816 [31].

Self-management scale for cancer patients

Self-management was evaluated by the Cancer Patient Self-
management Evaluation Scale developed by Cheng Lingling
in 2017 [32]. This scale was developed based on Chinese
cancer patients covering six core dimensions that cancer
patients need to master in self-management: daily life man-
agement including 11 items (e.g., I can manage my daily
life), symptom management including 7 items (e.g., I can
cope with the adverse effects of treatment), psychological
and emotional management including 9 items (e.g., I can
control negative emotions), communication with medical
staff including 4 items (e.g., I can choose the suitable treat-
ment guided by doctors), information management including
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3 items (e.g., I can actively acquire disease-related knowl-
edge), and self-management efficacy including 10 items
(e.g., I have great confidence in the treatment of my dis-
ease). Likert 5-level scoring ranged from “no” (1 point) to
“always” (5 points) was adopted in this scale. The higher
the score, the better the self-management ability of patients.
Cronbach’s a coefficients of the 6 dimensions ranged from
0.698 to 0.933, and Cronbach’s «a coefficient of the total
scale was 0.889. This scale was used in a previous study
to evaluate the self-management behavior of post-treatment
survivors of lung cancer. Cronbach’s « coefficient of the total
scale was 0.916, the test-retest reliability was 0.856, and the
content validity of each item was 0.834 ~ 1 [33].

Medical coping modes questionnaire

The Medical Coping Modes Questionnaire (MCMQ) was
used to measure the patients’ coping styles [34]. At present,
the MCMQ has been widely used to assess coping styles
in patients with cancer and various chronic diseases with
good reliability and validity [35]. It included 3 dimensions:
face including 8 items (e.g., Do you often want to talk about
your disease with relatives and friends), avoid including 7
items (e.g., When thinking about your disease, will you do
something else to distract your attention), and yield includ-
ing 5 items (e.g., Do you often feel there is nothing you
can do about the disease). A 4-point Likert scoring method
was used for each item to measure the degree of agreement
with each statement (1 =never, 2=seldom, 3 =sometimes,
4 =always). The higher the cumulative score, the more the
coping style. Cronbach’s a coefficients of the 3 dimensions
were 0.84, 0.83, and 0.92 in this study. This scale was used
in a study on coping style and HRQOL of patients with lung
cancer. The test—retest reliability was 0.882, and Cronbach’s
o coefficients of the 3 dimensions were 0.69, 0.60, and 0.76
[36].

Ethics statement

This study was approved by the Ethics Committee of our
university, and administrative permissions were obtained
from directors of oncology departments. All methods were
carried out in accordance with relevant guidelines and regu-
lations. Information about the study was provided to the par-
ticipants, and we obtained written informed consent from all
participants prior to their participation in the study.

Statistical analysis

A total of 536 patients with complete data were finally
included in the analysis. All data were analyzed by the
statistical software SPSS 21.0. Quantitative data were ana-
lyzed using descriptive statistical methods. In the descriptive

analyses, means and standard deviations were calculated for
continuous data, while frequencies and percentages were
calculated for categorical variables. Pearson correlation
analysis was applied to determine the correlation among
patients’ self-management, coping styles, and HRQOL.
Pearson correlation coefficients were categorized as negli-
gible (0.3~0.5), low (0.3~0.5), moderate (0.5~0.7), high
(0.7~0.9), and very high (0.9~ 1) [37]. Multiple linear
regression analysis was performed to explore factors (age,
sex, marital status, educational level, residence, medi-
cal insurance, family income per month, CCI, duration of
medicine, combination of medicine, stages of disease, cop-
ing styles, and self-management) independently related to
the total HRQOL score evaluated by the FACT-EGFRI-18
in patients with skin ADRs undergoing targeted therapy.
Stepwise variable selection with the forward selection and
backward elimination methods was used to filter the inde-
pendent variables. The forward selection brought all related
independent variables into the regression model individu-
ally; in this way, all possible independent variables can be
included. However, the independent variables included in
the final model may have collinearity with less important
variables. Therefore, we applied backward elimination to
eliminate the independent variables with less contribution
to the model. It should be noted that after backward elimina-
tion, the eliminated variables can no longer enter the regres-
sion equation, which may lead to the exclusion of important
variables. To avoid losing important variables, we set the
P value of backward elimination as 0.1. During multiple
analyses, Benjamini—-Hochberg correction was used to mini-
mize the risk of type I error. All statistical tests used were
two-tailed, and P values < 0.05 were considered statistically
significant.

Results
Demographical characteristics

In this study, a total of 615 questionnaires were distributed,
of which 536 were completed for a response rate of 93.7%.
The reasons why the questionnaires were not completed
included that patients’ disease progressed or patients needed
to receive other treatment which interrupted the completion
of the questionnaire, or some patients lost interest in con-
tinuing the study. There were no significant differences in the
characteristics of patients who completed the questionnaire
and those who did not complete the questionnaire.

A total of 536 participants were enrolled in the study,
with more men (53.2%) than women (46.8%). The ages of
these patients ranged from 41 to 79 years. The mean age
of the respondents was 63.6 years (SD =8.32 years), with
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Table 1 Patient characteristics (n=1536)

Variables Frequency(%)
Marital status With spouse 450 (84.0)
Without spouse 86 (16.0)

Education level Junior school and below 173 (32.3)

High school 268 (50.0)
College and above 95 (17.7)
Occupation status Employed 34 (6.3)
Unemployed 502 (93.7)
Residence Urban 207 (38.6)
Rural 329 (61.4)
Medical insurance Yes 417 (77.8)
No 119 (22.2)
Family income (Yuan <1000/M 27 (5.0)
®)M/P 1001~3000/M 208 (38.8)
3001~5000/M 238 (44.4)
>5001/M 63 (11.8)
CCI >2 276 (51.5)
<2 260 (48.5)
Duration of medicine <3 333 (62.1)
(month, M) >3 203 (37.9)
Combination of medicine Yes 297 (55.4)
No 239 (44.6)
Stages of disease Stage I 61 (11.4)
Stage 11 86 (16.0)
Stage 111 216 (40.3)
Stage IV 173 (32.3)

CCI Charlson Comorbidity Index, M month, P person

Table 2 Skin ADRs of NSCLC patients under targeted therapy

Skin ADRs Mean degree  Incidence (%) Incidence
(%) of >3
level

Rash 2.39+1.54 82 23.1

Hand-foot syndrome  2.32+0.82 29.4 13.6

Xerosis 2.04+0.88 40.8 12.2

Pruritus 2.02+1.19 36.7 8.9

Nail change 1.86+0.53 17.2 0

Nail loss 1.44+0.41 9.8 0

Hair loss 1.66 +0.79 19.6 0

ADRs adverse drug reactions, NSCLC non-small-cell lung cancer

59.9% being over 60 years old. Other key characteristics of
the sample were also included, as shown in Table 1.

Skin ADRs of NSCLC patients under targeted therapy

The skin ADR scores were rated from 1 to 5 according
to CTCAE 5.0. The mean score for skin ADRs was 1.96
(SD=0.87). Participants may have had more than one skin
ADR, and only the most serious ADRs were scored. The
type and degree of each skin ADR are shown in Table 2.

HRQOL of NSCLC patients with skin ADRs
undergoing targeted therapy

The mean total HRQOL score was 46 (12.84). The lowest
and highest scores were 27 and 70, respectively. Details of
HRQOL are shown in Table 3.

Correlation analysis between the severity of skin
ADRs and HRQOL

HRQOL was negatively correlated with the severity of skin
ADRs (P=0.000) (Table 4).

Self-management and coping styles

The mean value of the total score was (129.31+30.71) for
the patient’s self-management, and the details of self-man-
agement and the coping styles are shown in Table 5.

Correlation analysis among self-management,
coping styles, and HRQOL

Pearson’s correlations among the main variables indi-
cated that HRQOL was significantly positively correlated
with symptom management (r=0.746, P <0.01), daily
activity management (r=0.712, P <0.01), psychological
and emotional management (r=0.667, P <0.01), infor-
mation management (r=0.685, P <0.01), self-manage-
ment efficacy (r=0.643, P<0.01), and self-management
(r=0.785, P<0.01). However, there was no significant
correlation between communication with medical staff
and HRQOL (P> 0.05). Facing was positively correlated
with HRQOL (r=0.807, P <0.01), but yield and avoidance

Table 3 Health-related quality
of life of NSCLC patients with

skin ADRs undergoing targeted
therapy (n=536)

Items Mean score (X +5S) M(P25, P75) Range (min ~ max)
Physiological status 18.29+4.95 17 (14, 22) 3~28

Social and family status 14.37+4.67 13 (10, 18) 8~24

Functional status 13.34+3.56 13 (10, 16) 8~20

Total score 46+ 12.84 44 (34, 55) 27~70

NSCLC non-small-cell lung cancer, ADRs adverse drug reactions
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Table 4 Correlations between HRQOL and the severity of skin ADRs

HRQOL P

The severity of skin ADRs -0.722 0.000

ADRs adverse drug reactions, HRQOL health-related quality of life

P values <0.01 were considered statistically significant (two-tailed)

were significantly negatively correlated with HRQOL
(r=-0.718,-0.711, P<0.01).

Relationship between coping style,
self-management, and HRQOL (controlling
for confounding factor)

Disease stage has a great impact on patients’ HRQOL, and
it is necessary to control this confounding factor to analyze
the relationship between coping style, self-management,
and HRQOL by analysis of covariance. Stratified by disease
stage, the results are shown in Table 6. Multivariate analysis
showed that facing, yield, avoidance, and self-management
were significantly associated with HRQOL after controlling
disease stage (F=4.126, 3.266, 1.756, 4.032; P=0.000,
0.001, 0.029, 0.000).

Factors associated with patients’ HRQOL

Multiple linear regression analysis was performed to exam-
ine HRQOL-related factors in NSCLC patients with skin
ADRs undergoing targeted therapy. All variables, includ-
ing demographic characteristics, self-management, and
coping strategies, were entered into the regression model.
The model explained 72% of the explained variance (R?) in
total HRQOL scores. As shown in Table 7, the significant
factors independently associated with HRQOL were as fol-
lows: age [(95% CI: 2.093 ~5.172); P=0.000], education
level [(95% CI: 1.089 ~2.226); P=0.034], combination of
medicine [(95% CI: 1.070~3.880); P=0.001], CCI [(95%

Table 6 Analysis of covariance (controlling disease stage). Depend-
ent variable: HRQOL

Source Type 11T df  Mean square F P
sum of
squares
Corrected Model  74232.59 159 466.872 12.58 0.000
Facing 2756.14 18  153.12 4.126  0.000
Yield 1090.74 9 121.19 3.266 0.001
Avoidance 1173.31 18  65.18 1.756  0.029
Self-management 2287.80 113 149.23 4.032  0.000
Disease Stage 1118.56 1 58.54 1.235 0.032

HRQOL health-related quality of life

CI: 1.145~2.039); P=0.031], disease of stages [(95% CI:
3.145~5.039); P=0.000], facing [(95% CI: 1.681 ~6.185);
P=0.000], yield [(95% CI: —1.234~ —3.336); P=0.001],
symptom management [(95% CI: 3.145 ~6.039); P=0.000],
daily activity management [(95% CI: 2.145~3.439);
P =0.028], psychological and emotional management [(95%
CI: - 0.307 ~ —0.027); P=0.020], self-management efficacy
[(95% CI: 2.219~3.197); P=0.024] and the total score of
self-management [(95% CI: 1.826 ~ 8.875); P=0.000]. Indi-
viduals with comorbidities, combination of medicine, older
age, lower education level, and worse disease stages were
more likely to have worse HRQOL. Patients with better self-
management and a positive coping style had a significantly
higher possibility of high HRQOL. Table 8 shows the inde-
pendent variable assignment in multiple linear regression
analysis.

Discussion

NSCLC patients undergoing targeted therapy usually have
poor HRQOL due to skin ADRs [18]. Analyzing the HRQOL
status and identifying the factors correlated with HRQOL
are critical for designing targeted skin ADR management

Table 5 Self-management

. Items Mean score (X+s)  M(P25, P75) Range (min ~max)

and coping styles of NSCLC

patients with skin ADRs Symptom management 20.10+5.23 22 (16, 25) 8~29

z‘;‘ie;ig;ng targeted therapy Daily activity management 34.86+£8.70 37 (28, 42) 16~50
Psychological and emotional management 25.43+7.64 26 (19, 31) 10~40
Communicate with medical staff 11.55+£3.55 11 (8, 15) 5~19
Information management 9.19+2.83 9(7,12) 3~18
Self-efficacy 28.18+7.81 30 (23, 35) 12~45
Total score of self-management 129.31+30.71 135 (105, 157)  58~178
Facing 18.29 +£4.95 19 (14, 23) 10~29
Avoidance 14.37 +4.67 14 (13, 17) 10~19
Yield 13.34+3.56 12 (10, 16) 8~26

NSCLC non-small-cell lung cancer, ADRs adverse drug reactions
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Table 7 Multiple regression

g ; Variables B SB t P 95% CI

analysis of patients’s HRQOL

(n=536) Constant 17.488 5.204 3.361 0.001 12.459~33.903
Age 3.632 0.784 4.635 0.000 2.093~5.172
Education level 1.157 0.544 2.128 0.034 1.089~2.226
CCI 1.542 0.711 2.169 0.031 1.145~2.039
Stages of disease —-0.807 0.146 8.641 0.000 3.145~5.039
Combination of medicine 2.475 0.715 3.461 0.001 1.070~3.880
Facing 0.933 0.128 7.279 0.000 1.681~6.185
Yield —0.785 0.229 —3.433 0.001 —1.234~-3.336
Symptom management 0.972 0.065 5.128 0.000 3.145~6.039
Daily activity management 2.459 1.691 2.136 0.033 2.14~53.439
Psychological and emotional 0.167 0.071 2.399 0.020 —0.307~ —0.027

management

Self-efficacy 0.374 0.101 2.285 0.024 2.219~3.197
Self-management 0.107 0.027 3.951 0.000 1.826~8.875

R>=174.8%, adjusted R*=72%. F=213.74, P <0.001
HRQOL health-related quality of life, CCI Charlson Comorbidity Index

Table 8 Independent variable

8 X Independent variables
assignment of multiple

Assignment

regression analysis Age

Education level

CCI

Combination of medicine
Stages of disease

Facing

Yield

Symptom management
Daily activity management

Psychological and emotional management

Self-efficacy
Self-management

>60=1;<60=2

Junior school or below = 1; high school =2; col-
lege or above=3

>2=1;<2=2

Yes=1;no=2

Stage I=1; stage II=2; stage Il =3; stage [V=4
Continuous value

Continuous value

Continuous value

Continuous value

Continuous value

Continuous value

Continuous value

CCI Charlson Comorbidity Index

strategies to improve patients’ HRQOL. In the current cross-
sectional study, we explored HRQOL, self-management,
and coping styles as well as the relationship among them
in NSCLC patients with skin ADRs under targeted therapy.
Based on these results, the potential factors associated with
HRQOL were further investigated. As shown in our study,
age, education level, comorbidities, combination of medi-
cine, stages of disease, facing, yield, symptom management,
daily activity management, psychological/emotional man-
agement, and self-efficacy of self-management were crucial
indicators related to patients” HRQOL.

This study suggested a positive correlation between age
and HRQOL, with elderly patients showing poor HRQOL.
One possible explanation is that a higher CCI in elderly
patients was confirmed in this study which deteriorated

@ Springer

their physical function. Moreover, older people were more
prone to age-related organ damage and poor tolerance, which
may reduce HRQOL [38]. As confirmed by previous stud-
ies, patients with comorbidities and performing combined
medicine applications normally had more complicated con-
ditions, and the interactions of diseases and drugs might
lead to aggravation of skin ADRs and worse HRQOL [39].
Our previous retrospective study indicated that the level of
education affected HRQOL, which was further confirmed
in this study [40]. Indeed, poorly educated patients gener-
ally lacked the awareness to actively gain information to
improve their HRQOL. As a result, they tended to be dif-
ficult to accept and understand self-management. Addition-
ally, late-stage diseases are correlated with more severe
symptoms and declined HRQOL. This study discussed one
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aspect of HRQOL (skin-related QoL). For patients with skin
ADRs, advanced NSCLC patients may have worse HRQOL
than patients of early disease stage due to more serious skin
ADRs caused by malnutrition, combined medication, and
continuous medication [41, 42].

In this study, the average degree of skin ADRs of patients
was 1.96, and most patients had mild skin ADRs. The skin
ADRs in the study included rash, hand-foot syndrome, pru-
ritus, xerosis, paronychia, nail loss, and hair loss. The inci-
dence of rash was as high as 82% and the incidence of severe
rash was 23.1 (> grade 3). These results are similar to those
of previous studies [43]. The mean score of 46 (the full score
is 72) for the HRQOL of the 536 participants investigated
in this study indicated that the HRQOL for NSCLC patients
with skin ADRs undergoing targeted therapy still needs to
be improved. Due to the limited studies worldwide evalu-
ating the HRQOL of cancer patients undergoing targeted
therapies, we were unable to comprehensively compare the
HRQOL of patients in similar populations in different coun-
tries, while in the validation study of the FACT-EGFRI-18
which recruited the same population as this study, the
mean score of HRQOL (51) reported was higher than this
study. However, the sample size of the validation study was
only 42, which limited the representativeness of the study
[31]. In another study of lung cancer patients undergoing
chemotherapy, the mean HRQOL score was 45.8 (the full
score was 100), which was worse than that reported in this
study [44]. One possible reason might be that the patients
selected in that study were advanced patients who may have
poor physical function and malnutrition, which could affect
HRQOL. Another reason might be that the side effects of
chemotherapy could further reduce the HRQOL.

A previous study divided cancer patients receiving tar-
geted therapy into two groups according to whether they
had skin ADRs, and there was no significant difference in
other characteristics between the two groups. The results
showed that the HRQOL of patients with skin ADRs was
lower than that of patients without skin ADRs [40]. In this
study, we found a negative correlation between HRQOL and
the severity of skin ADRs. These two studies confirmed that
skin ADRs affected the HRQOL of NSCLC patients under-
going targeted therapy and that patients with more severe
skin ADRs had lower HRQOL.

This study demonstrated a relatively low self-manage-
ment score (129.31, SD=30.71) among patients with tar-
geted cancer therapy compared with another study (169.7,
SD =23.88) that analyzed self-management in lung cancer
patients with chemotherapy [45]. The plausible reasons may
be that the self-management of patients with chemotherapy
has been focused on extensively. In addition, many studies
have provided effective measures to improve the self-man-
agement of chemotherapy patients, which have been applied
and emphasized in clinical and continuous care practice.

At the same time, we discovered that patients in this study
needed more positive coping strategies. This study showed
less facing (18.29) and more yield (13.34) than another study
(23.57, 9.74) focused on advanced lung cancer [46]. This
finding can be explained by the fact that patients in this study
were hoping for targeted therapy for the better effects and
milder adverse reactions; however, they were very disap-
pointing and painful after a period of treatment because of
serious skin ADRs. Therefore, they were pessimistic and lost
confidence in treatment, which led to negative coping styles.

This study also analyzed the relationship between self-
management, coping style, and HRQOL. The results showed
that HRQOL was positively correlated with all dimensions
of self-management, the total score of self-management,
and positive coping styles (facing). Meanwhile, HRQOL
was negatively correlated with yield and avoidance. Con-
sidering that the disease stage may have a great impact on
the HRQOL, we conducted a multivariate analysis based
on stratified disease stage to further verify the relationship
between the three variables. After controlling for confound-
ing factors, we still found that coping style and self-manage-
ment were significantly associated with the HRQOL.

As an important predictor of HRQOL in clinical prac-
tice, self-management ability represents the knowledge,
attitude, and skills of patients in maintaining high HRQOL
[47]. According to a previous study, patients with good self-
management could effectively deal with the adverse effects
of lung cancer treatment [48]. Meanwhile, patients with
good self-management paid more attention to their health
status and adhered better to the advice given by medical
staff. In this study, we found that the patient’s management
of symptoms, daily activities, self-efficacy, psychology,
and emotion could significantly affect HRQOL. Patients
who conducted good symptom management were aware of
insisting on assessing, monitoring, and recording symptoms
of adverse reactions. Once symptoms occur, they can reduce
physical and psychological damage through pharmacologi-
cal and non-pharmacological interventions [49]. For self-
management, we should guide patients to strengthen the
identification and the dynamic evaluation of skin ADRs.
At the same time, health providers should train patients to
develop medication management and adhere to good health
behavior. In addition, the self-management of emotion, self-
image, and stress should also be considered.

Adequate coping strategies are the premise of good
HRQOL. Positive coping styles enhanced the ability and
confidence of individuals to relieve pressure, while nega-
tive coping styles strengthened negative psychology and
reduced resilience. Patients with good coping skills, such
as facing, were able to communicate and solve problems
actively. Adjustment to positive coping styles could reduce
the negative effects of treatment and symptom distress [50].
This study showed that when patients yielded more, their
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HRQOL was worse; in contrast, when patients faced more,
their HRQOL was better. A study used mobile health pro-
motion strategies to encourage cancer patients with oral
chemotherapy to cope with difficulties positively, and the
results showed that the HRQOL was improved [23]. Yield
weakened patients’ health responsibility, which might fur-
ther make patients reluctant to do self-management. During
treatment, the yield might reduce communication between
the patients and others, which hinders them from receiving
high-quality and professional guidance. Moreover, if patients
yielded, their consciousness of maintaining good HRQOL
was weak, and they might fail to self-examine which would
cause recurrence of adverse events [51].

To our knowledge, this was the first study to describe the
HRQOL of cancer patients with targeted therapy in China.
The results of this study are enlightening: it is imperative to
improve patients’ self-management ability and adopt posi-
tive coping styles that contribute to maintain good HRQOL.
Therefore, in critical practice, medical staff should dynami-
cally evaluate patients’ self-management and coping style
during the whole process of targeted therapy. Patients’
self-management awareness should be improved first, and
then, targeted self-management promotion strategies should
be formulated according to the defects and needs of self-
management of patients assessed by medical staff. At the
same time, medical staff should conduct health education,
inform patients that skin ADRs can be controlled to improve
patients' confidence, and encourage patients to cope posi-
tively. Furthermore, healthcare providers should develop
personalized coping plans and guide patients on how to
solve problems and overcome difficulties effectively. Addi-
tionally, we should take measures to promote communica-
tion between patients and others and encourage patients to
express their real thoughts to avoid yield. Moreover, provid-
ing social support, family support, and peer support was
important.

Strengths and limitations

Skin ADRs caused by targeted therapy had a great impact
on HRQOL which is an important indicator to determine the
patients' prognosis and therapeutic effect [40]. It is neces-
sary to know the level of HRQOL of cancer patients with
skin ADRs undergoing targeted treatment and the possible
factors associated with HRQOL. This study evaluated the
HRQOL of cancer patients with skin ADRs under targeted
treatment, which previous studies did not focus on, and the
sample size was large. In addition, this study explored the
factors that might affect the HRQOL of patients and identi-
fied some changeable factors, which laid the foundation for
the development of targeted interventions.

However, there were also several limitations. First, this
study only evaluated one aspect of HRQOL (skin-related
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well-being). Future research can explore other aspects of
HRQOL through appropriate methods. Second, the sam-
ple was selected from three hospitals in one area without
systematic sampling methods, which indicates the possi-
bility of selection bias. Third, the patients we chose only
received one kind of targeted drug, which might compro-
mise the reproducibility of the results. Additionally, only
two HRQOL-related factors were systematically investi-
gated, and the relationship between others variables and
HRQOL and the interrelationship among these variables
should be explored in the future.

Conclusion

The HRQOL level among NSCLC patients with skin
ADRs undergoing targeted therapy is suboptimal and
needs to be improved. Our findings indicated a significant
association between age, education level, combination of
drugs, comorbidities, stages of disease, coping styles, self-
management, and HRQOL in NSCLC patients undergoing
targeted therapy.
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