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Abstract
Purpose This study is aimed at examining the buffering effect of sense of coherence (SOC) on symptom distress during cancer
drug therapy, which thereby affects health-related quality of life (QoL), and obtaining suggestions for promoting supportive care.
Methods We investigated health-relatedQoL (SF-8), symptom distress (using the SymptomDistress Scale (SDS)), and SOC (the
SOC 13-item Scale) in 66 patients receiving adjuvant chemotherapy for non-small cell lung cancer. We employed descriptive
statistics to seek the correlation of each variable; then, a hierarchical multiple regression analysis was conducted with SF-8 score
as the dependent variable.
Results Results showed that significant changes in bodily pain showed a buffering effect on the SDS and sense of comprehen-
sibility (β = − 0.658, p < 0.01, β = − 0.319, p < 0.05), sense of manageability (β = − 0.658, p < 0.01, β = 0.398, p < 0.01), and
meaningfulness (β = − 0.658, p < 0.01, β = − 0.257, p < 0.05). Significant changes in general health perception showed a buff-
ering effect on the SDS and sense of manageability (β = − 0.406, p < 0.01, β = 0.329, p < 0.05). As a result of the simple
inclination test, SOC proved to be effective under high levels of symptom distress; the buffering effect of sense of manageability
was reversed regarding bodily pain; and when meaningfulness was lower, it had a positive effect on QoL.
Conclusion This study revealed that SOC exerts a buffering effect in situations where symptoms are highly painful. It also
revealed that the effect of SOC was reversed for bodily pain and that a high SOC had a negative effect on QoL.
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Introduction

Advances in chemotherapy mean that cancer patients will live
longer; in fact, a study showed that more patients are being able
to live owing to pharmacotherapy [1]. However, a recent
Japanese report showed that the proportion of adverse reactions,
complications, and sequelae of cancer treatment regarding che-
motherapy have increased from 19.2% (in 2003) to 44.3% (in
2013) [2]. Supportive therapy is a type of therapy that can ensure
enhanced quality of life (QoL) by focusing on how patients
experience and perceive symptoms. Since symptoms are

sensations specific to the patients who experience them, support-
ive therapy may be required for patients during recovery from
some treatments, such as chemotherapy.

Moreover, most lung cancer patients experience stress [3, 4]
and depression, both of which can reduce their health-related
quality of life (HRQoL) and adversely affect the treatment of
physical illnesses [5]. Depression and indication disorders have
been associated with cancer patients and have shown a high
prevalence (i.e., ranging from 9 to 42%), and an association
with lower QoL, in this population [6–8]. Accordingly, re-
search have analyzed potential early palliative care interven-
tions to improve depression and QoL in cancer patients [9],
albeit the mechanisms of this process are not yet known.
Nevertheless, screening and specialized nursing care for dis-
tress and adverse reactions are important tasks requiring atten-
tion and funding.

Additionally, although we know that patients’ subjective
perception of chemotherapy-related symptoms differs from that
of medical personnel [10–12], the individual characteristics
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affecting these perceptions remain unclear. The Integrated
Approach to Symptom Management (IASM) [13] was devel-
oped to ensure the clinical application of the Model of
Symptom Management (MSM) [14]. Studies show the effec-
tiveness of patient-centered management based on the IASM
vis-à-vis patients’ experience of symptoms, mainly because it
provides knowledge, skills, and nursing support that are aligned
with patients’ self-care ability [15–17].

Sense of coherence (SOC) is a personal characteristic related
to patients’ HRQoL. SOC is a key concept in Antonovsky’s
health generation theory (salutogenesis), as it is an individual
characteristic that affects patients’ perception of their symp-
toms [18]. It refers to people’s ability, when exposed to stress-
ful events and situations, to protect their mental and physical
health by effectivelymobilizing internal and external resources.
SOC is an important predictor of QoL because it is effective;
studies have shown that patients who had a disease and a high
SOC also had a QoL that was considered good [19]. Although
we know that SOC is highly associated with anxiety and de-
pression as an indicator of pain in cancer patients [20], the
mechanisms have not been clarified.

SOC has both direct and moderating effects [21]; evidence
on its direct effect showed that health and well-being vary by
SOC level, regardless of the presence of a stressor. Thus, since
the buffering effect of SOC on physical and mental health
differs by SOC levels when encountering a similar stressor,
we can predict that SOC will have different effects on mental
and physical health depending on patients’ SOC levels for the
stressor amid cancer chemotherapy.

In this study, we included outpatients who were diagnosed
with a non-small cell lung cancer in the postoperative stage IA
T1bN0M0 or stage IB, receiving standardized treatment with
postoperative adjuvant chemotherapy, and using tegafur/
uracil therapy (250 mg/m2/day, 1–2 years’ oral administra-
tion) [22, 23].

Purpose

This study is aimed at clarifying the moderating effect of SOC
on the relationship between symptom distress and HRQoL in
patients during cancer chemotherapy; we hope that these exam-
inations can help stakeholders design a nursing care regime that
is more efficient at dealing with the HRQoL of these patients.

Conceptual framework and definition of terms

Conceptual framework (Fig. 1)

Our conceptual model captures the moderating effect of
SOC [24]: similar stressors have different effects with dif-
ferent levels of SOC. Figure 1 represents the relationship
among pharmacotherapy-induced symptom severity,
HRQoL, and SOC.

Definition of terms

Symptom is not an objective index, but individuals’ subjective
experience of symptoms.

Distress is an unpleasant experience that widens the differ-
ence between the ideal state and reality.

Symptom management is the process used by support staff
to help patients deal with symptom distress.

HRQoL is individuals’ subjective judgments regarding
their HRQoL (both mental and physical), including symptom
experience factors.

Methods

Study design

This was an exploratory study, which was conducted as a pilot
study as there are no prior studies that could be referenced
regarding this specific approach. Nonetheless, its reliability
and validity were confirmed using a major assessment scale
in our examination. Therefore, we calculated the 95% confi-
dence interval at 80% power and set it to 0.5 (Cohen’s d
medium).

The first author got in touch with the head manager of
medical facilities in Japan and asked for their cooperation
with this study. Then, the attending physician at those fa-
cilities that agreed to participate introduced the first author
to potential participants based on our selection. To avoid
biases because of differences in treatment time and drugs
(e.g., in treatment duration and in the time when side effects
were strong owing to different treatment characteristics),
we included only patients receiving standardized treat-
ments as study participants.

Participants and period

Study participants were undergoing care at cancer treatment
hospitals that were designated by the Ministry of Health,
Labour, and Welfare or the prefectural governments in
Japan. The following were the inclusion criteria:

1. Diagnosed with non-small cell lung cancer after com-
plete resection; postoperative stage IA T1bN0M0 or IB;
and outpatients currently treated with postoperative ad-
juvant chemotherapy using tegafur and uracil combina-
tion therapy (UFT 250 mg/m2/day, 1–2 years’ oral
administration)

2. Aged 20 years or older; understood written Japanese;
could complete a 15–20 min survey

3. Started chemotherapy more than 3 months prior to study
participation
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4. Judged by the attending physician to be able to cooperate
with the study

The exclusion criteria were having serious mental or severe
chronic illnesses.

Survey content and methods

Survey content

We asked participants about their age, gender, family status,
occupation, income after treatment, problems during treat-
ment, and sources of information about their illness and treat-
ment from time of diagnosis. The following indices were
used:

(a) HRQoL

The Short Form-8 Health Survey, Japanese version
(SF-8) [25], an internationally standardized, comprehen-
sive, nonspecific survey with norm-based scoring
adapted for Japanese people—and which is interpreted
by comparing results with national standards—was used.
It has eight items on the following topics: physical
functioning (PF), bodily pain (BP), general health per-
ception (GH), vitality (VT), social functioning (SF), role
emotional (RE), role physical (RP), and mental health
(MH). Each item is rated on either a 5- or 6-point
subscale; the higher the score, the better the HRQoL.
Results are calculated using a standardized scoring algo-
rithm and two summary scores, the Physical Component
Summary (PCS) and Mental Component Summary
(MCS) scores are also calculated. Each lower scale is
rated out of 100; since previous studies have provided
evidence on the standard value and standard deviation
of the scores of average Japanese people at the national
level, we compared participants’ scores with the 2010
national standard value. This also allowed for the exam-
ination of the representativeness of our sample. In this
study, its Cronbach’s alpha was 0.919, indicating stabil-
ity (Fig. 2).

(b) Symptom distress during cancer chemotherapy

The Symptom Distress Scale (SDS) [26], Japanese ver-
sion [27], was used to evaluate symptom distress (max
score range 11–33). It has 11 factors—Nausea (range 1–
9), Appetite (range 1–4), Insomnia (range 1–4), Pain
(range 1–9), Fatigue (range 1–4), Bowel Patterns (range
1–4), Concentration (range 1–4), Appearance (range 1–4),
Breathing (range 1–4), Outlook (range 1–4), and Cough
(range 1–4)—and 13 more items, which were evaluated
on a 7-point scale. Specifically, the scales of nine of these
13 items ranged from “normal or no distress for a given
symptom” (1) to “representing extensive distress” (5),
while that of four items (concerning the frequency and
intensity of pain and nausea) ranged from “almost never/
mild” (1) to “almost constantly/unbearable” (5). The
higher the score, the greater the symptom distress. Its
Cronbach’s alpha was 0.76, denoting that its criterion-
related validity was verified. For this study, its
Cronbach’s alpha was 0.678, indicating stability.

(iii) SOC

SOC capacity was measured using the Japanese version
[28] of the 13-item SOC Scale (SOC-13), a shortened ver-
sion of the SOC-29 [29]. It includes the following three
subscales: Sense of Comprehensibility (CO) (range 12–
35), Sense of Manageability (MA) (range 10–26), and
Meaningfulness (ME) (range 12–24); the subscales are rat-
ed on a 7-point scale. The higher the SOC score, the higher
the capacity to maintain health conditions (max score range
46–79). Its Cronbach’s alpha coefficient for the total scale
and its subscales ranged from 0.72–0.89, denoting that its
criterion-related validity and predictive validity were
verified.

Its three subscales measure the capacity to formulate an
explanation for, and comprehend the source of, problems
faced in daily life, as well as to project what may happen
with those problems. Specifically, MA assesses whether
people have sufficient resources to handle problems; ME
assesses whether the problems people face are deemed as
worthy of attempts to resolve, despite the potential

Fig. 1 Conceptual framework of
the present study
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hardships. In this study, its Cronbach’s alpha coefficient
was 0.671, indicating stability.

Data collection

The survey was conducted between July 2016 and
March 2017 on patients who consented to participate.
Anonymous self-administered questionnaires were distributed
to participants and received by post.

Analysis method

Descriptive statistics were calculated for each questionnaire
item. The Mann–Whitney U test and Spearman’s rank corre-
lation coefficient were used to determine participants’ charac-
teristics and SF-8. Correlations among variables were exam-
ined between the SF-8, SDS, and SOC indices using
Spearman’s rank correlation coefficient, with each scale item
score set as a variable. Thereafter, hierarchical multiple regres-
sion analysis was performed to examine the direct and mod-
erating effects of SOC.

Specifically, Step 1 included SF-8 as the dependent vari-
able, and the control variables were age, time from surgery to
start of chemotherapy, chemotherapy history, and the number
of problems during treatment; in Step 2, symptom distress
(i.e., the SDS) during cancer chemotherapy was included; in
Step 3, SOC (i.e., the SOC-13) was included; finally, in Step
4, the interaction terms for SDS and SOC were included. A
significance test of change in R2 (ΔR2) was conducted for
each step, and the extent and direction of the effect on
HRQoL was confirmed. The analysis used centralized vari-
able scores to avoid multicollinearity between independent
variables. Simple slope analysis was performed for significant
interaction terms, using mean ± 1SD (standard deviation).
SPSS ver. 26 for Windows was used for statistical analysis.
Significance was set at p < 0.05.

Compliance with ethical standards

The bioethics review committee of each participating hos-
pital approved this study. The survey was conducted at
facilities that agreed to cooperate, and approval from the
appropriate ethics committees of the target facilities was
secured.

Candidates were selected by the attending physician,
and after that physician introduced me to the candidate,
I explained the purpose, methods, and confidentiality of
the study both verbally and in writing. It was explained
that the survey would be anonymous and that consent
would be deemed granted by voluntary submission of
the questionnaire via post. Participants were informed that
their completed questionnaires would not be disclosed,
that they would not be disadvantaged in any way

regarding their medical treatment and nursing owing to
participation, and that no details enabling identification
would be released.

Results

Participants’ characteristics (Table 1)

The analysis included data from 66 participants (87 ques-
tionnaires were distributed, but 21 were not returned) par-
ticipants who responded to the survey. Mean age was
69.45 ± 8.42 years, with 39 men (59.1%) and 27 women
(40.9%; Table 1). Mean time from diagnosis to surgery
was 1.97 ± 2.29 months, from surgery to chemotherapy
was 1.48 ± 1.77 months, and chemotherapy history was
18.9 ± 8.9 months.

Overall, 57 (86.4%) participants lived with family mem-
bers, and four (6.1%) reported that their economic situation
had changed after their diagnosis. The most common problem
during treatment was “burden on the spouse” (n = 17; 25.8%),
followed by “distress regarding treatment-related symptoms”
(n = 16; 24.2%), and “treatment and medical expenses” (n =
15; 22.7%). The mean number of problems during treatment
was 1.70 ± 1.61. The most common source of information
about their illness and treatment was “doctors, nurses, and
pharmacists” (n = 55; 83.3%), followed by “family, friends,
and acquaintances” (n = 25; 37.9%) and “books and journals”
(n = 23; 34.8%).

HRQoL, SDS, and SOC indices (Table 1)

In the SF-8 (i.e., the HRQoL scale), the mean score was 48.61
± 5.22 for the PCS and 49.46 ± 6.58 for the MCS (scores for
BP, VT, andMH are listed in Table 1). The mean score for the
SDS was 18.29 ± 5.03, with high scores in the Pain (2.48 ±
1.86), Outlook (2.02 ± 0.85), and Appetite (1.88 ± 0.90) sub-
scales. The mean total score for the SOC-13 was 63.28 ± 8.98,
and the score for the subscales was 26.90 ± 5.56 for CO,
18.32 ± 3.35 for MA, and 17.83 ± 2.84 for ME.

Correlation between participants’ basic attributes and
HRQoL (SF-8)

A significant negative correlation was seen between age and
PF (ρ = − 0.269, p < 0.05, Supplementary Table 1). Time from
surgery to chemotherapy had a significantly negative correla-
tion with PCS scores (ρ = − 0.295, p < 0.05). We also noticed
significantly positive correlations of chemotherapy history
with BP (ρ = 0.352, p < 0.01), GH (ρ = 0.320, p < 0.05), and
PCS scores (ρ = 0.287, p < 0.05). The number of problems
during treatment had a significantly negative correlation with
GH (ρ = − 0.303, p < 0.05), VT (ρ = − 0.317, p < 0.01), MH
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(ρ = − 0.457, p < 0.01), and MCS scores (ρ = − 0.368,
p < 0.01). The number of sources of information about their
illness and treatment was not significantly correlated with any
scale or subscale. There was also no significant correlation
between any SF-8 item and whether the patient was living
with family members or whether there was a decline in in-
come after falling ill (Supplementary Table 2).

Correlation between SOC, SDS, and SF-8 (Table 2)

The scores for SDS were found to be strongly and negative-
ly correlated to all SF-8 items. Moreover, the SOC-13 was
positively correlated with the following subscales of the
SF-8: MCS (ρ = 0.420, p < 0.01), general health perception
(ρ = 0.467, p < 0.01), VT (ρ = 0.324, p < 0.05), SF (ρ =
0.346, p < 0.01), and MH (ρ = .470, p < 0.01).

Regarding SOC-13 subscales, SOC was positively corre-
lated with the following subscales of the SF-8: MCS (ρ =
0.413, p < 0.01), Overall Sense of Health (ρ = 0.451,
p < 0.01), VT (ρ = 0.330, p < 0.05), and MH (ρ = 0.441,
p < 0.01). The MA subscale was weakly and positively corre-
lated with the MCS (ρ = 0.298, p < 0.05), Overall Sense of
Health (ρ = 0.345, p < 0.01), SF (ρ = 0.310, p < 0.05), and
MH (ρ = 0.360, p < 0.01) subscales. Finally, the ME subscale
was weakly and positively correlated with the MCS (ρ =
0.330, p < 0.01), PF (ρ = 0.308, p < 0.05), RP (ρ = 0.248,
p < 0.05), VT (ρ = 0.273, p < 0.05), SF (ρ = .369, p < 0.01),
and MH subscales (ρ = 0.279, p < 0.05).

Relationship between SDS and SOC with SF-8
(Table 3, 4)

Substantial changes were observed for the GH subscale of SF-
8 in Step 1 (ΔR2 = 0.109, p < 0.01), Step 2 (ΔR2 = 0.303,

p < 0.01), Step 3 (ΔR2 = 0.402, p < 0.01), and Step 4
(ΔR2 = 0.496, p < 0.01); these changes had a buffering effect
on SDS and the MA subscale of the SOC (β = − 0.406,
p < 0.01, β = 0.329, p < 0.05). Regarding interactions between
the SDS and SOC-13, a simple slope analysis was performed,
substituting the following adjusted variable: value ± 1SD.

SOC was effective even when SDS scores were low; how-
ever, when SDS scores were high, SOC became higher or else
the HRQoL worsened further. For the MA subscale, the ef-
fects of SOCwere reversed; MAwas effective when SDS was
high, whereas when SDS was low, the MA became lower and
HRQoL became higher. For the ME subscale, SOC was ef-
fective even when SDS was low; however, when SDS was
high, the ME became higher or else the HRQoL worsened
further (Fig. 2).

Discussion

This study showed that the SDS had a strong native correla-
tion with all items of SF-8 and that the SOC exerted a buffer-
ing effect in participants with high levels of pain; these results
provide in-depth data on the HRQoL of cancer patients.
Additionally, this study showed that the effect of SOC was
reversed for BP and that high meaningfulness on SOC had a
negative effect on HRQoL.

Since study participants were receiving chemotherapy as a
postoperative aid and there were no adverse events related to
pain owing to drug use, BP was considered chronic post-
surgical pain (CPSP). Thus, we inferred that BP was a com-
pound symptom, being associated with the side effects of
cancer chemotherapy.

The International Pain Society [30] is defined CPSP as “pain
lasting at least 3 months after surgery”; it develops in 10–50%

Table 2 Correlations between Sense of Coherence 13-item Scale, Symptom Distress Scale, and the Short Form-8 Health Survey

Summary scores of the
Short Form-8 Health
Survey

Subscales of the Short Form-8 Health Survey

Physical
component
summary

Mental
component
summary

Physical
functioning

Role physical Bodily
pain

General
health
perception

Vitality Social
functioning

Role
emotional

Mental health

Symptom Distress
Scale

−0.609** −0.440** −0.461** −0.574** − 0.627** −0.443** − ;0.556** −0.442** −0.434** −0.614**

Sense of Coherence
13-item Scale

0.218 0.420** 0.167 0.251 0.162 0.467** 0.324* 0.346** 0.198 0.470**

Sense of
comprehensibility

0.150 0.413** 0.065 0.178 0.212 0.451** 0.330* 0.255 0.212 0.441**

Sense of
manageability

0.224 0.298* 0.178 0.241 0.141 0.345** 0.196 0.310* 0.089 0.360**

Meaningfulness 0.168 0.330** 0.308* 0.248* −0.069 0.192 0.273* 0.369** 0.228 0.279*

Spearman’s rank correlation coefficient *p < 0.05, **p < 0.01
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of surgical patients and interferes in the daily life activities of 2–
10% [31]; these surgical complications, thereby, cause the loss
of QoL in many patients. The cause may relate to patients’
complex disease states, in which surgery-related factors (e.g.,
the type and degree of surgical invasion) associate with patient-
related factors (e.g., mental and psychological factors and indi-
vidual differences). In fact, many cancer patients who received
active treatment have also experienced multiple symptoms, and
the occurrence of multiple symptoms is associated with func-
tional conditions and poor QoL [32]. A study examining the
relationship between symptomatic experiences and QoL in pa-
tients undergoing outpatient chemotherapy has shown that the
more surgeries patients undergo, the stronger their symptoms
are [33]; another reported the importance of considering pain,
malaise, and depression symptoms as being interrelated, not
separated [34]. In addition to chemotherapy-specific symp-
toms, study participants seemed to recognize symptom experi-
ences that reflected treatment history.

Significant interactions between SDS and SOC on BP and
overall health were also observed, with SOC subscales
exerting buffering effects under high SDS conditions.
Specifically, the effect of people’s assessment on the manage-
ability of a condition (i.e., the MA subscale) was reversed for
body pain, and a lower meaningfulness for SOC had a positive
effect on HRQoL. Since the sense of meaning (i.e., in this
study, the ME subscale) is internally oriented and less suscep-
tible to external environmental factors [35], it may affect peo-
ple’s use of surrounding resources to deal with BP. During
people’s cancer chemotherapy, people’s CPSP is not one of

the side effects that often subjected to evaluation, so they may
often not be a subject approached by medical care. Although
SOC is considered a force to mobilize surrounding resources
and cope well, it is possible that the pain does not improve and
the QoL is low because patients cannot cope without the con-
cern of medical personnel.

A previous study also revealed the symptom experience of,
and the strategies used by, patients who experience
chemotherapy-induced peripheral neuropathy; the authors re-
ported that, although patients may not be able to respond to
mental stress, they are prone to mental stress owing to the
characteristics of the symptoms (i.e., they have no effective
solution, as the symptoms cannot be easily relieved) [36]. This
cited study further remarked the need for appropriate stress
management interventions by medical personnel for cancer
patients undergoing chemotherapy. In this regard, a study in
patients with metastatic lung cancer showed that early pallia-
tive care intervention regarding coping and communication
support may be the key to effective interventions [37]; another
study found that patients with advanced cancer who received
early palliative care showed a better coping approach and QoL
and reported reduced depression [38]. These studies also
remarked that medical personnel needed to be able to recog-
nize grade 1–2 side effects of cancer chemotherapy, to note
that there is no care solution that is effective at relieving such
symptoms and to thereby ensure that proper supportive thera-
pies (e.g., stress management, coping, and communication
support) are provided to these patients. Thus, our results and
prior research highlight that medical personnel could improve

Fig. 2 a–c Buffering effect of sense of coherence on quality of life (i.e., bodily pain) on the Symptom Distress Scale. d–f Buffering effect of sense of
coherence on quality of life (i.e., general health) on the Symptom Distress Scale
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the accuracy of their future pain screenings by adding patients’
characteristics (i.e., patients’ SOC and HRQoL) into the as-
sessment, alongside the evaluations regarding the side effects
of cancer chemotherapy.

Limitations of the study and future directions

The first limitation is that this was a cross-sectional study;
thus, the causal relationship between SOC and HRQoL has
not been elucidated. Generally, a person’s SOC stabilizes
around the age of 30 [39]; however, it can change through life
experiences, and it is possible that patients’ experiences since
the onset of cancer therapy increase their SOC. Second, study
participants were patients who continued their therapy; thus,
the SOC of patients who had to discontinue their therapy was
not investigated. Hence, future longitudinal surveys are war-
ranted to explore the relationship between cancer patients’
HRQoL and SOC, and the SOC characteristics of patients
who discontinue their treatment; investigations regarding the
relationship between HRQoL and SOC in patients undergoing
cancer treatment with larger samples are also warranted.

Conclusions

We identified a moderating effect of SOC on the relationship
between patients’ symptom distress and HRQoL during can-
cer chemotherapy. Thus, patients with low SOC need interac-
tions with medical personnel that promote their SOC, as this
may support their symptom management; moreover, medical
staff should proactively engage with patients with high ME
and provide them with social support accordingly. Since the
method of approaching such patients has not been clarified in
this study or past research, this topic is left for future
examination.
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