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I Abstract
Introduction. Many studies attempt to explain the relationship between living in highly industrialized societies and the
development of various diseases among people. Nowadays, the incidence of lung cancer is increasing worldwide. This is a
highly stressful situation, both psychologically and physically. The study investigates the variable of social support and its
moderating role between stress level and the perception of the disease among patients diagnosed with lung cancer.
Objective. The aim of the study was to verify the hypothesis that there is a correlation between the subjective appraisal of
one’s disease and the level of stress, as well as the hypothesis that social support is a moderator between the perception
of the disease and stress level in patients diagnosed with lung cancer.
Materials and method. The study involved 97 respondents diagnosed with lung cancer - 50 men and 47 women. The
following methods were used for the study: the Disease-Related Appraisals Scale, the Disease-Related Social Support Scale,
and the Perceived Stress Scale. Socio-demographic data were also collected.
Results. The results show that informational support may increase the level of perceived stress in lung cancer patients. It
can be concluded that social support fulfils its moderating function in forming a stress response to cancer. A statistically
significant moderating effect was observed of social support on the relationship between the appraisal of one’s disease as
harmful and the stress level.
Conclusions. The research findings demonstrate that social support plays a substantial role. It is important to diagnose

the individual specific needs of lung cancer patients concerning the support they need.
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INTRODUCTION

Nowadays, cancer and cardiovascular diseases are the leading
causes of death worldwide [1]. Every year, about 1.3 million
people are diagnosed with lung cancer, 80% of whom are
men, with the incidence rate in women increasing steadily.
The growth in the incidence of lung cancer can also be
observed in Poland. In the Lublin Province, lung cancer
tops the list both in terms of incidence and mortality in men
(21.4% and 33.2%, respectively), and ranks fifth in terms of
incidence and second in death rates in women (5.4% and
9.75%, respectively) [2]. Lung cancer occurs increasingly
more often as a consequence of increasing air pollution, living
in highly industrialized cities, as well as the fast pace of life,
stress, and lack of time to maintain mental balance. A high
risk group for lung cancer includes individuals who have been
smoking a minimum of one packet of cigarettes a day for 20
years, or those with history of cancer in the family. It should
also be noted that passive smokers also run an increased
risk of developing lung cancer [3]. It can be stated that lung
cancer in all its dimensions is a biological and psychological
stressor that affects the whole body and determines the way
it functions. Some psychological variables are important in
the treatment process.
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It is pointed out that in the case of cancer, social support
is an important resource that facilitates the use of adaptive
strategies for coping with stress; for example, it is related
to taking care of one’s health or more successful handling
of extreme situations [4, 5]. Two types of support are
distinguished: perceived support and received support,
with perceived support considered to be a better predictor
of health, life satisfaction and ability to cope with stress in
a disease situation [6]. It is important to note that received
support is not always regarded as something positive
because it may be inadequate for the person’s needs, or it
may constitute a threat to their self-esteem [7]. Lung cancer
is a critical life event when patients feel a considerable need
for care and for various types of social support, which is
understood as providing supportive elements from the
social network. These can be other individuals, emotional
resources, informational resources, or tangible resources [8].
Support defined in this way may have several dimensions,
e.g. it can be an interpersonal transaction, exchange in the
form of emotional, instrumental, informational or appraisal
support [9]. Research shows that emotional support helps
to adapt well to a new situation and the consequences of
disease [10, 11].

At the initial stage of cancer, support of any type may
reduce anxiety, which is reflected in making a faster decision
to get a diagnosis and treatment. This in turn affects the
effectiveness of treatment, as early detection of cancer
improves the chances of curability. At this stage, the social
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network may have a motivating effect on an individual [12,
13]. Other studies point to the relationship between an
increase in social support and the perceived sense of security,
as well as the reduction of anxiety and alienation among
women suffering from breast cancer [14]. Studies also reveal
a positive correlation of this variable with the occurrence
of post-traumatic growth, which is understood as positive
personality changes [15, 16]. It is also emphasised that in the
case of lung cancer, support from medical personnel is of
great importance [17]. This support is defined as actions that
are undertaken by nurses or doctors, in order to minimize
or alleviate the physical symptoms of the disease. Lung
cancer patients attach great importance to emotional and
informational support, both from the family and from the
medical staff [18].

Studies among women suffering from breast cancer have
shown that social support plays the role of a moderator.
Researchers have proposed a model in which social support
modifies the perception of cancer experience in some way
[19]. The results of the extensive meta-analysis of the role of
social support in functioning of cancer patients have shown
that it is an essential source of coping, often related with
positive adaptation and well-being of patients [20]. Important
factors that moderate the above correlations include: type of
support, cancer type, time period when support is obtained,
level of stress felt, and the people providing support. The
results of longitudinal studies conducted among cancer
patients by Scrignaro, Barni and Magrin show that social
support strengthens the mental well-being and positive
changes by enabling patients to re-interpret their situation,
increasing their sense of control, and stimulating cognitive
processes and search for the meaning oflife [21]. On the other
hand, Lee et al proved that social support may be indirectly
related to the occurrence of depression symptoms in women
after mastectomy [22].

According to the buffer hypothesis, the perceived social
support reduces or eliminates the negative effect of stress
on the subject’s health or well-being [23]. Cancer deprives
patients of the opportunity to realise themselves in many
social roles, including family and professional roles. The
inability to work and worse financial situation may also
generate stress. Studies on the quality of life among lung
disease patients under palliative care have shown that such
patients often give up their work and keep interpersonal
contacts to a minimum [24]. Acting as a buffer, support does
not directly affect either the stress factor or the well-being of
the subject. However, it modifies (moderates) the relationship
between these variables. This means that the link between
stress and health depends on the level of social support.

Richard Lazarus, who is believed to be the world’s most
cited researchers on psychological stress, emphasised the
importance of the situational context and the relationship
thatan individual has with the environment. He introduced
the term ‘transaction’ to highlight that in a stressful situation
an individual and the environment are treated as a current
situational context and are inseparably connected. He
defined stress as the relationship of an individual with the
environment that was considered to be resource-damaging
and dangerous to their well-being [25]. Lung cancer
patients experience stress from the very beginning of the
illness. The uncertainty of their situation, frequent stays
in hospital, and physical weakness increase psychological
stress [26]. Hospitalization often gives rise to negative

emotions which result from a large amount of information,
often incomprehensible, received by patients [27]. While
adapting to a new and unknown situation, patients are under
stress that threatens their mood [28]. The attempts made by
researchers to explain the relation between health and stress
can be categorised into two approaches. The first focuses on
the question how stressors negatively influence our body
and health, while the other explains what predispositions
an individual has to maintain health [29]. The influence of
stress on the person’s health depends on many individual
resources. Social resources are among those resources that
modify the cognitive appraisal of stress and the way stress is
experienced [30]. It should be emphasised that making use
of these resources depends on the relationship between the
constancy and repetitiveness of response patterns to various
factors generating stress and the individual’s activity.

The perception of the disease, which is referred to as the
cognitive representation of the disease, affects patients’
behaviour, thus expanding their ability to adapt [31, 32]. It is
emphasised that the subjective appraisal of one’s disease also
depends on the team of professionals providing treatment,
who attribute specific values to collected information and
determine treatment [33]. Under their influence, patients
develop their own representation of the disease [33]. This
cognitive element is rooted in the concept of Lazarus and
Folkman [28]. Cognitive appraisal consists of primary
appraisal, i.e. interpretation of a given situation, and secondary
appraisal, which involves activating the possibilities for coping
with this situation. In the primary appraisal, a situation
can be classified into three categories; namely, it can be
considered to be a threat, harm/loss, or a challenge, which
in turn determines employing specific coping strategies [31].
Disease is perceived as a threat when it is believed to harm the
individual’s well-being. It is interpreted as harm/loss when a
person feels deprived of something. On the other hand, when
anindividual is convinced that it may bring some profit/gain, it
is viewed as a challenge [28]. It is believed that the information
from both the primary and secondary appraisal makes up a
specific cognitive structure, which is based on life experience
[34]. This cognitive structure is shaped through interactions
between past experiences, information obtained from doctors
and other patients, and information from the mass media.

In his research on the perception of illness, Lipowski
described different ways of interpreting illness and illness-
related behaviours [34, 35]. In his opinion, illness can be
interpreted as an interruption, loss, relief, gain or value [32,
34, 36]. Illness as an interruption is understood as a difficult
situation that must be combated by all available means.
Viewing illness as a loss is connected with the feeling of lack
of control and the inability to influence the situation, and
may result in depression and resignation. Interpreting illness
as some value helps to build a certain distance between what
is mundane and what is spiritual. This leads to a change in
attitudes and beliefs. Finally, illness may be seen as a gain, a
situation when patients can satisfy their need to be cared for
and receive attention from others. Acceptance, i.e. accepting
specific changes in life, is a determinant of adaptation to
illness. It affects the way patients perceive themselves and
their self-esteem, and it may concern appearance, intellectual
abilities, character, emotional maturity, interpersonal
contacts and life aspirations [37]. Research shows that people
who accept their illness take up the struggle to recover and
experience less negative emotions [38].
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Research findings indicate that there is a strong correlation
between the appraisal of one’s disease and the process of
adapting to it; on the basis of this correlation, it is possible
to determine the stress level [39]. Adaptation to the disease is
elicited by emotions that differ depending on the subjective
meaning attributed to the disease. Cognitive appraisal forms
the basis for developing emotional reactions, and influences
the choice of strategies used to cope with stress, lowering
or increasing stress level [40]. On the basis of the literature
and results of other studies, a hypothesis was formulated
regarding the correlation between the appraisal of the disease
and stress level in lung cancer patients.

OBJECTIVE

The aim was to verify the following hypotheses: Hypothesis
1) There is a correlation between appraisal of the disease
and stress level in lung cancer patients. Hypothesis 2) Social
support moderates the correlation between the appraisal of
the disease and stress levels in lung cancer patients.

Social Support

Perception
of the disease

Stress Level

MATERIALS AND METHOD

Respondents and procedure. The research was conducted in
the Department of Pneumonology, Oncology and Allergology
at the Independent Public Clinical Hospital No. 4 in Lublin,
Poland, and involved patients diagnosed with lung cancer.
The results obtained from 97 respondents, including 50
men (51.5%) and 47 women (48.5%), were examined. The
respondents’ ages ranged from 35-84 (SD: 7.822), average age
- 64.84. In terms of their education, the majority completed
secondary education (41%, 40 respondents), followed by
those with vocational education (29%, 28 respondents),
and then by those with primary (15%, 15 respondents) and
higher education (13%, 13 respondents). The situation of
respondents varied in terms of time since diagnosis, severity
of diagnosis and stage of treatment. They were asked only
about lung cancer, any previous illnesses or medical problems
were not taken into consideration. The questionnaire was
administered individually in direct contact with the patients.
Participated in the survey voluntarily, after giving consent.
A face-to-face meeting with each patient during which the
questionnaire data was collected, lasted 30-60 minutes.

Measurement of variables — Appraisal of the disease. The
Disease-Related Appraisals Scale (DRAS) developed by
Steuden and Janowski [34] was used to measure the subjective
perception of the disease. This is a questionnaire tool that
tests the subjective meanings attributed by patients to their
disease, consisting of 47 statements to which the respondents
mark their answers on a 5-point scale: 5 - yes and 1 - no. The
raw scores are converted into sten scores. Statistical analyses
showed that the internal reliability (a) on particular scales
ranged from 0.64-0.87. Correlations between scales were
independent.

Table 1. Characteristics of the research groups

Variable N %
Male 50 51.5
Gender Female 47 48.5
Total 97 100.0
Yes 48 495
Smoking tobacco No 49 50.5
Total 97 100
Non-small cell cancer 81 835
Type of cancer
Small cell cancer 16 16.5
Single 4 4.1
Married 68 70.1
Marital status Widower / Widow 19 19.6
Divorced 6 6.2
Total 97 100.0
Village 38 39.2
Small town 18 18.6
Place of residence Medium-sized city 14 14.4
Big city 28 26.8
Total 96 99.0
Active 18 18.6
On sick leave 5 5.2
Professional status Retirement pension 61 62.9
Disability pension 1 1.3
Total 95 97.9
Higher 13 13.0
Secondary 40 41.0
Education Primary 15 15.0
Vocational 28 29.0
Total 96 99.0

Social support. The Disease-Related Social Support Scale
(DRSSS/ Polish abbreviation - SWCh) developed by
Brachowicz, Janowski and Sadowska [32, 34, 41] was used
to measure the social support variable. It consists of 30
items designed to describe types of perceived social support.
Respondents provide answers to each item on a 4-point
scale: 1 — no, 2 — rather not, 3 — rather yes, 4 — yes. The
Disease-Related Social Support Scale distinguishes five types
of social support corresponding to 5 subscales: emotional,
tangible, spiritual, instrumental, and informational. The
total score is the sum of all test items [41]. In all subscales,
the results were obtained by calculating the mean value from
the score for items that make up a given subscale. Cronbach’s
reliability coefficients a were high and ranged from 0.91 for
the tangible support subscale to 0.95 for the informational
support subscale, while for the entire questionnaire the
coeflicient a is 0.97.

Stress level. The Perceived Stress Scale (PSS-10) developed
by Cohen et al. was used to measure the stress level variable
[28]. The scale was designed to assess an individual’s response
to a stressful situation in which they find themselves. In its
Polish version, the tool is called the Felt Stress Scale (Skala
Odczuwanego Stresu), which is used to assess the intensity
of stress related to one’s life situation during the previous
month. It consists of 10 questions about subjective feelings
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that accompany problems, personal events, behaviours and
ways of coping. The questions relate both to the assessment of
stress intensity connected with one’s life situation during the
last month, and the effectiveness of coping [42]. The total scale
score is the sum of all items. The score values are 0-40, with
higher scores indicating higher perceived stress. In the case
of the stress scale, the results were obtained by calculating the
mean value from values obtained for all questions. Cronbach’s
internal reliability coefficient a was high - 0.91.

Statistical analysis. The two hypotheses were tested with
regression models using the PROCESS procedure for IBM
SPSS Statistics, version 25.00 [43]. This procedure enables
the testing of over 70 models of moderation, mediation or
moderated mediation. To verify the hypotheses, the so-called
Model 1 was used which tested the effect of an interaction
between the subjective appraisal of the disease and social
support in relation to the dependent variable: stress level.
The mean values, standard deviations of variables and
correlations are presented in Table 2.

RESULTS

Correlations. Table 2 shows the results of the analysis of
Pearson’s correlation coeflicient between studied variables.
Almost all dimensions of disease appraisal are correlated with
each other. The stress level is correlated with the appraisal
of the disease as a threat (r = -.58; p <.001), loss (r = -.45;
p <.001), challenge (r = -. 30; p <.01), harm (r = -.41; p <.001),
and significance (r = -.34; p <.01). There was no correlation
between stress levels and social support, or between social
support and any type of disease assessment. The results
confirmed Hypothesis 1 about the correlation between the
appraisal of the disease and stress level.

Moderation. The results revealed a statistically significant
moderating effect of social support on the relationship
between the harm scale and stress level. Moreover, an increase
in the determination coefficient R? (R? = 0.060), F(1.93) =9.39;
p =0.003 was found to be low, but still statistically significant.
As shown in Table 3, a negative relationship close to statistical
significance between the predictor and the dependent variable
was recorded when social support was low, whereas with
higher social support, this relationship was clearly stronger.
The results are illustrated in Figure 1.

Table 3. Influence of perception of disease as harm on the stress level,
depending on social support

95% Cl
Social support B SE t p

LLCI uLca

Low -0.21 0.11 -1.81 0.073 -0.43 0.02
Moderate -0.34 0.09 3.92 <0.001 -0.51 -0.17
High -0.51 0.08 -6.51 <0.001 -0.67 -0.36
i ~ ————— low level of social support

2.20 \\\ ................. moderate level of social support

“ @ | high level of social support

2.00

1.804

Stress Level

-

[+

o
1

1.40

1.20

-1 0 1
Harm

Figure 1. Moderating effect of social support

On the other hand, the results showed that the moderating
effect of social support on the relationship between the value
scale and stress level was only close to statistical significance.
An increase in the determination coefficient R? (R? = 0.035),
F(1.92) = 3.13; p = 0.080 was low, being only close to statistical
significance. As can be seen in Table 4, in the situation of low
social support, the correlation between the predictor and the
dependent variable was statistically insignificant, whereas when
the moderator was high, this correlation was negative and
statistically significant. The results are illustrated in Figure 2.

No moderating effect of social support was noted for the
relationship between the stress level and the scale of Threat
(R? (R? = 0.010), F (1, 93) = 1.61; p = 0.207); Gain (R? (R* =
0.001), F (1.93) = 0.32; p = 0.858); Interruption (R? (R? =
0.019), F (1.92) = 3.72; p = 0.057); Challenge (R? (R? = 0.000),
F (1.93) =0.00; p = 0.972), and Significance (R? (R? = 0.034),
F(1.92) =2.09; p = 0.152).

Table 2. Mean values, standard deviations and correlations for studied variables

Variable M SD 1 2 3 4 5 6 7 8
1. DA: Threat 2.55 0.92

2. DA: Gain 3.1 0.71 51

3.DA: Loss 2.60 0.82 69%* 55%* -

4.DA: Challenge 236 0.73 39%* .50%* A3** -

5.DA: Harm 336 0.76 54%* 39%* 65** 32%*

6. DA: Value 3.24 1.01 .28** 35%* .19 A .06

7. DA: Significance 1.74 0.71 66%* 24*% A5** 33** A0** 20

8.Stress level 1.73 0.66 -.58%** =15 - AG¥E* -.30%* R Rt 19 -.34%*

9. Social support 1.45 0.60 47 15 -05 05 11 .20 06 11

*p <0.05; ** p <0.01; *** p <0.001; DA - disease appraisal
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Table 4. Influence of perception of disease as a value on stress level,
depending on social support

95% CI
Social support B SE t -
LLCI uLc
Low -0.04 0.09 -0.48 0.629 -0.22 0.14
Moderate -0.15 0.07 =217 0.033 -0.30 -0.01
High -0.30 0.11 -2.64 0.010 -0.53 -0.07
——— lowevel of social support
~ ] s moderate level of social support
\\\ ——————————— high level of social support
2.20 4 o
~
~.
~
~
~.
~
~
~.
N
g 2.00 ANy
H ~
- \\
n ~
w ~
g ~~~~~~~~ \\\
“ 1.80 1 AN
\-».
~

T T T

0
Value

Figure 2. Moderating effect of social support

DISCUSSION

The results demonstrate that informational support in the
situation of lung cancer may intensify the level of perceived
stress, thus losing its function of a resource. Analyses show
that lung cancer patients exhibit higher stress level when
they receive more informational support. In other words,
more stressed individuals rated higher the informational
support they received. These results are consistent with other
studies that indicate the role of social support in shaping
adverse adaptive behaviours, which is explained as the
incompatibility or inadequacy of the type of support to
a given individual [44]. In their research, Shiozoaki et al.
proved that significant others who preferred a support
style based on avoiding conversations with patients about
the problem situation, greatly reduced their psychological
adjustment to the disease [45]. Information concerning lung
cancer is widely available, but for the most part it is negative.
On the basis of all the information received from other
patients and medical staff, or available online and on TV,
individuals associate lung cancer with very poor prognosis
and high mortality. It is commonly believed to be a terminal
disease. According to Lifton, receiving a cancer diagnosis is
an extreme stress situation, or a life-threatening situation.
The individual is suddenly and unpredictably confronted
with death [46]. The emphasis in the situation of lung cancer
diagnosis is on what patients can do to improve their well-
being connected with the negative effects of treatment,
rather than on how they can recover. In society, cancer is
considered to be a negative event [47]. Therefore, obtaining
information about lung cancer may be connected with higher
stress levels, which may justify the above findings. However,
taking into account the moderating role of social support,

it can be stated that it fulfils its function in forming a stress
response to cancer. A statistically significant moderating
effect was observed of social support on the relation between
the appraisal of the disease as harm and the stress level,.
With low social support, only a close to statistical significant
negative relationship between the appraisal of the disease as
harm and the stress level was observed, whereas with higher
intensity of this moderator, this relationship was significant
and clearly stronger. It can therefore be concluded that people
who rated their disease higher on the harm scale had lower
stress levels. Hence, it can be concluded that social support
is of great importance in forming a response to cancer. The
first to view social support in this way were Cassel and Cobb
[48, 49], who pointed out that this variable acted as a buffer
to combat stress.They also described inter-human relations
asamoderator of harmful effects of stress on the functioning
of individuals. Social support maintains or encourages the
individual’s efforts aimed at beneficial adaptation. It may
also intervene between the cognitive appraisal of an event
and the stress response [50]. Women suffering from breast
cancer appraised their disease as carrying less risk when they
received information about successful treatment from others.
What follows is that mere knowledge of the possibility of
obtaining social support may reduce stress [51]. Other studies
have also demonstrated that higher social support is related
to an increase in factors determining the quality of life [52].

CONCLUSIONS AND CLINICAL IMPLICATIONS

The research results demonstrate that social support plays a
substantial role. It is important to diagnose the individual
specific needs of lung cancer patients concerning needed
support. In the case of chronic and long-term diseases,
it is crucial that the support should be adequate to the
patient’s current physical and mental condition. Moreover,
it is important to expand knowledge about how lung cancer
patients function to adjust support methods. The results
indicating a positive correlation between informational
supportand stresslevels are an important source of knowledge
for those responsible for training medical staff on how to
provide patients with information about their disease, i.e. how
to give a diagnosis or inform about the course of treatment.
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