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ABSTRACT

Background: The constructing PERMA model in psychological intervention was applied to patients with chronic cancer pain to
provide data reference for reducing pain, fear of cancer recurrence, and improving the level of psychological capital. Aim: To
explore the clinical effects of constructing PERMA model in psychological intervention for patients with chronic cancer pain.
Methods: A total of 98 patients with chronic cancer pain admitted to our hospital from March 2021 to March 2023 were
randomly divided into two groups, 49 cases in each group. The control group received routine intervention, while the research
group constructed PERMA model based on the routine intervention for psychological intervention. The pain severity, fear of
cancer recurrence, psychological capital and quality of life before and after intervention were compared between the two
groups. Results: After two months of intervention, the pain in the research group was milder than that in the control group (p
< 0.05). The scores and total scores of all dimensions of fear of cancer recurrence in the research group were lower than those
in the control group (p < 0.05). The scores and total scores of each dimension of psychological capital in the research group
were higher than those in the control group (p < 0.05). The scores of all dimensions of quality of life in the research group
were higher than those in the control group (p < 0.05). Conclusion: The PERMA model constructed in psychological
interventions for patients with chronic cancer pain can assist analgesic medications to reduce pain and alleviate the fear of
cancer recurrence, increase the level of psychological capital, and thus improve quality of life.
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Introduction

Cancer pain is cancer-induced pain that is one of the main
causes of body pain in patients with end-stage cancer [1].
The pathological mechanism of cancer pain is extremely
complex, including the growth and compression of tumor
tissue, and stimulation to nerve tissue. Patients usually
cannot endure the pain and it will aggravate with the
progression of the disease, not only seriously affecting their
quality of life, but also causing serious psychological damage
[2,3]. At present, pain has been listed as another important
vital indicator besides vital signs such as body temperature,

respiration, and blood pressure [4]. Psychological
intervention is a short self-management training, which is
more acceptable than previous symptom-centered
interventions [5,6]. The PERMA model is a happiness
model proposed based on psychology, which improves the
happiness and alleviates the negative psychological emotions
by improving the individual positive emotions, participating
in active activities, helping to obtain the “sense of
achievement”, correctly defining and finding meaning, and
improving the relationship with others [7,8]. The PERMA
model enhances individual well-being by promoting positive
emotions, building positive relationships, realising self-worth
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and participating in family and social activities, etc. The
PERMA model is a theoretical framework for well-being
based on positive psychology, and realizes that the concept
of “well-being” is measurable, developable and sustainable.
The whole theoretical framework has five dimensions. There
are five dimensions in the theoretical framework: positive
emotions (P), engagement (E), positive relationships (R),
meaning (M) and achievement (A). An individual’s feelings
constitute positive emotions, such as happiness, satisfaction,
gratitude, self-esteem, and aspiration; Engagement refers to
total immersion in something attractive, where the
individual forgets about self and the world, and all of his or
her attention and energy is focused on what is happening in
the present moment; Positive relationships refer to healthy
and positive relationships with family, friends, close friends,
co-workers, classmates, and loved ones, where the individual
feels accompanied and helped; Meaning is different from
subjective judgement, but rather an objective perspective on
committing to something that the individual recognizes and
is interested in: Achievement is the individual’s success and
sense of self-identity in accomplishing or focusing on
something. Subjective elements are present in all five
dimensions, with positive relationships, meaning and
achievement having more objective components than the
other two. Seligman also noted that three attributes are
present in all five dimensions: firstly, individuals do not seek
to acquire all dimensions, but rather gravitate towards a
particular one; secondly, each dimension exists
independently of each other and has a well-defined
conceptualization and assessment methodology; and thirdly,
the attainment of each dimension is in the context of
promoting well-being. In this study, the PERMA model was
constructed in the psychological intervention for the
patients with chronic cancer pain admitted to Integrated
Traditional Chinese and Western Medicine Department of
Nantong Cancer Hospital, Jiangsu Province. The results
were as follows.

Materials and Methods

General data
Inclusion criteria: age ≥ 18 years old; They were all diagnosed
with cancer by combining imaging examinations such as CT
and MRI with histopathological examination results;
Numeric Rating Scale (NRS) score ≥4 points; Estimated
survival >3 months.

Exclusion criteria: Combined with severe cardiovascular
and cerebrovascular diseases; Combined with severe liver,
kidney, lung and other organ dysfunction; Combined
language communication disorders; Previous mental history;
Poor treatment compliance. There was no significant
difference in general data between the two groups (p > 0.05).

The procedures for both T1 and T2 surveys adhered to
the (i) declaration of Helsinki, and (ii) ethical principles for
medical, psychological, and sociological research involving
human participants. The Nantong Cancer Hospital Research
Ethics Committeeapproved the study protocol (Approval
No. Tongzhonglun Review (Research) 2023-065). All
participants signed the informed consent in this study.

Methods
Routine intervention was performed in the control group.
Interveners were instructed to give patients analgesics
according to doctor’s advice and asked to take conscious
and comfortable posture. Interveners were closely observed
on various vital signs indicators. In addition, they were
guided to learn the correct methods to relieve bad emotions.
They could be distracted from pain by listening to music
and communicating with relatives.

The research group constructed PERMA model in
psychological intervention. Specific as follows: (1)
Preparation stage: The intervention group was established,
and its members included specialist nurses, department
head nurses and psychological counselors. All the members
of the group had more than 5 years of clinical work
experience. The team reviewed the literature on “cancer
pain”, “positive psychology”, and “PERMA model” on
platforms such as Wanfang, CNKI and NCBI, and
formulated the specific preliminary intervention plan after
discussion. The psychological experts and specialists were
invited for review and revision, and the formal intervention
content was finally determined. The team members were
guided and supervised by the experts throughout the
intervention process. (2) Intervention stage: The
intervention was divided into eight times, with one theme
for each intervention, 20–30 min/time, and one time per
week (Table 1). Before the formal start of the intervention,
the researcher actively communicated with the two nurse
practitioners in charge and the patients, explaining to the
patients the concept of the PERMA-based positive
psychological intervention and the purpose of the
intervention, and obtaining the patients’ understanding and
co-operation, and the participating patients voluntarily took
part in the PERMA-based positive psychological
intervention and signed an informed consent form to ensure
their participation in the whole process. Patients in the
intervention group were continuously interviewed with the
PERMA-based positive psychological intervention for 20–60
min each time, twice a week for a total of eight times, and
were urged to complete the exercises for a total of four
weeks. If patients needed to be discharged before the end of
the intervention, the interviews were conducted through
electronic media, establishment of a WeChat group, or by
telephone. The intervention programme developed in this
study was based on the therapeutic concept of positive
psychological intervention, aimed at improving the level of
family resilience in patients with liver cancer, and there was
logic and feasibility between the content of the eight
intervention interviews.

Outcome indicators
Patients were assessed using Pain severity, Fear of cancer
recurrence, Psychological capital and Quality of life scales,
all of which were evaluated from previous literature.

1. Pain severity: The NRS was used to evaluate the pain severity
of the two groups. The total scores were 0–10 points and 0
point was painless, 1–3 points: mild pain; 4–6 points:
moderate pain; 7–10 points: Severe pain. The higher the
score was, the more severe the pain would be [9].
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2. Fear of cancer recurrence: The fear of cancer recurrence
inventory was used to evaluate the fear of cancer
recurrence in two groups, with 12 items in 2
dimensions, 1–5 points for each item and 12–60 points
in total. The higher the score was, the more serious the
fear of cancer recurrence would be [10].

3. Psychological capital: The psychological capital questionnaire
was used to evaluate the psychological capital level of the
two groups, with a total of 4 dimensions and 26 items,
each with 1–7 points. The higher the score was, the
higher the psychological capital level was [11].

4. Quality of life: The functional assessment of cancer therapy-
general (FACT-G) was used to evaluate the quality of life of
the two groups, with 27 items in four dimensions, with 0–4
points for each item. The higher the score was, the higher
the quality of life was [12].

Statistical methods
The collected data were entered into EpiData 3.1 database in
the form of double checking and double entry, and the data
were analysed by applying IBM SPSS 25.0 statistical software.
Measurement data were described by mean ± standard
deviation (x ± s) if they conformed to normal distribution,
and count data were expressed by frequency and percentage
(%); two independent samples t-test, v2 test, one-way
ANOVA, and repeated-measures ANOVA were performed

on the data of pre-intervention, post-intervention, and
follow-up measurements of the intervention group and the
control group, respectively. The tests were all two-sided, and
the test level was α = 0.05.

Results

Basic information of particpants
A total of 98 patients with chronic cancer pain who were
admitted to Integrated Traditional Chinese and Western
Medicine Department of Nantong Cancer Hospital, Jiangsu
Provincel from March 2021 to March 2023 were randomly
divided into two groups, 49 cases in each group. There were
26 males and 23 females in the control group; The age ranged
from 31 to 74 years, with an average of (58.15 ± 5.06) years;
Tumor types: gastric cancer 12 cases, lung cancer 10 cases,
liver cancer 7 cases, breast cancer 8 cases, intestinal cancer 6
cases, other 6 cases. There were 26 males and 23 females in
the research group; The age ranged from 30 to 75 years, with
an average of (57.55 ± 5.58) years; Tumor types: gastric cancer
10 cases, lung cancer 9 cases, liver cancer 9 cases, breast
cancer 10 cases, intestinal cancer 7 cases, others 4 cases (Table 2).

Pain severity
After two months of intervention, the pain severity in the
research group was milder than that in the control group
(p < 0.05) (Tables 3 and 4).

TABLE 1

PERMA model intervention plan

Time Theme Specific content

1st Disease related knowledge
explanation

Interventional staff inform patients about cancer and treatment-related knowledge, and identify and
correct misconceptions during communication with patients.

2nd Good times for patients The interveners encourage the patients to be induced to tell about their past good times and
experiences, and to have empathy with the patients, so that the patients can experience happiness and
enrichment from them.

3rd Positive emotions (P) The intervention staff trained the patients’ positive thinking, promoted their enthusiasm for seeing
things, and viewed their condition and development with optimism. Encourage them to use more
positive language to improve their positive emotions; Timely praise the positive emotions shown by
patients.

4th Egagement (E) The intervention staff instructed the patients to conduct scientific relaxation training, including
reading books, planting flowers, walking, and listening to soothing tunes, so as to distract the attention
from the cancer pain.

5th Positive relationships (R) The intervention staff guides the patients to express gratitude through telephone or face-to-face way
by recalling the people who helped themselves during the past illness and those who silently made
risks for themselves.

6th Meaning (M) The intervention staff guided the patients to confide their feelings of fear and anxiety, and tell their
true thoughts, so as to express their full understanding of the patients’ concerns. Teaching patients to
correctly express bad psychological emotions.

7th Accomplishment (A) The intervention staff encouraged the patients to do something that they were good at, so as to obtain
a sense of achievement. Help patients to set personalized rehabilitation, life and other goals, regardless
of whether the patient ultimately achieve the goal are given support and encouragement.

8th Record three good things The intervener instructed the patient to record three things a day that made him happy, big or small,
or that helped him recover from his illness.
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Fear of cancer recurrence
After two months of intervention, the scores and total scores
of all dimensions of fear of cancer recurrence in the research
group were lower than those in the control group (p < 0.05)
(Tables 5 and 6).

Psychological capital
After two months of intervention, the scores and total scores
of each dimension of psychological capital in the research
group were higher than those in the control group (p <
0.05) (Tables 7 and 8).

Quality of life
After two months of intervention, the scores of each dimension
of quality of life in the research group were higher than those in
the control group (p < 0.05) (Tables 9 and 10).

Discussion

With the changes in people’s lifestyle and habits, the increase
in work and life pressure, and poor diet and living habits, the
incidence of cancer is significantly increased, which has a huge
impact on the physiology and psychology of patients and
significantly reduces their quality of life [13,14]. Pain is not
only a physiological activity, but also can cause significant
impact on the psychology of patients, becoming a high
incidence symptom of cancer patients [15]. Cancerous pain
has a great impact on the quality of life of patients and also
causes great distress to the psychological, physiological and
mental status of patients [16]. Persistent carcinomatous pain
has caused great damage to the patient’s body, resulting in
partial loss of confidence in treatment and life, or even
suicidal ideation in severe cases [17]. In addition, bad
psychological emotions can also negatively affect the
endocrine, neurological, and immune regulatory functions
of the body, causing disorders of the immune regulatory
system and eventually leading to the growth and spread of
tumor cells [18,19]. Therefore, effective psychological
intervention measures should be taken for such patients to
alleviate their bad emotions and promote the improvement
of their quality of life [20]. In this study, we constructed the
PERMA model in the psychological intervention for patients
with chronic cancer pain and achieved significant results.

In this study, it was observed that the pain in the research
group was milder than that in the control group after two
months of intervention (p < 0.05). These results indicated
that the PERMA model constructed in the psychological
intervention for patients with chronic cancer could
effectively relieve the pain. The reason for this analysis is
that positive psychology believes that by using its potential
strength, it can gradually help patients to change bad
psychological emotions and promote the rise of happiness.
The PERMA model was integrated into the positive
psychological intervention, and effective targeted

TABLE 2

Basic information of participants

Group Control Research

Number of patients 49 49

Gender Male 26 26

Female 23 23

Age range 31–74 30–75

Average age (years) 58.15 ± 5.06 57.55 ± 5.58

Tumor types Gastric cancer 12 10

Lung cancer 10 9

Liver cancer 7 9

Breast cancer 8 10

Intestinal
cancer

6 7

Other 6 4

TABLE 3

Comparison of pain severity in pre-intervention n(%)

Time Group Painless Mild pain Moderate pain Severe pain

Pre-intervention Control group (n = 49) 0 (0.00) 0 (0.00) 31 (63.27) 18 (36.73)

Research group (n = 49) 0 (0.00) 0 (0.00) 28 (57.14) 21 (42.86)

χ2 0.383

p 0.536

TABLE 4

Comparison of pain severity after 2 months of intervention n(%)

Time Group Painless Mild pain Moderate pain Severe pain

After 2 months of intervention Control group (n = 49) 9 (18.37) 16 (32.65) 17 (34.69) 7 (14.29)

Research group (n = 49) 14 (28.57) 25 (51.02) 9 (18.37) 1 (2.04)

χ2 10.024

p 0.018
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TABLE 5

Comparison of fear of cancer recurrence in pre-intervention (x ± s, Score)

Time Group Physical health Social family Total score

Pre-intervention Control group (n = 49) 19.93 ± 2.15 19.63 ± 2.13 38.91 ± 4.25

Research group (n = 49) 20.15 ± 2.21 19.35 ± 2.26 39.12 ± 4.45

t 0.499 0.631 0.239

p 0.619 0.530 0.812

TABLE 6

Comparison of fear of cancer recurrence after 2 months of intervention (x ± s, Score)

Time Group Physical health Social family Total score

After 2 months of intervention Control group (n = 49) 18.72 ± 2.24 18.07 ± 2.04 36.76 ± 4.18

Research group (n = 49) 15.96 ± 2.07 15.24 ± 1.95 31.28 ± 3.97

t 6.334 7.020 6.654

p 0.000 0.000 0.000

TABLE 7

Comparison of psychological capital levels in pre-intervention (x ± s, Score)

Time Group Optimistic Toughness Hope Self-efficacy Total score

Pre-intervention Control group (n = 49) 26.93±3.95 27.12 ± 5.28 27.80 ± 4.84 28.79 ± 4.65 111.73 ± 15.58

Research group (n = 49) 27.15 ± 4.03 27.20 ± 5.19 27.92 ± 4.91 28.85 ± 4.77 112.28 ± 17.04

t 0.273 0.076 0.122 0.063 0.167

p 0.786 0.940 0.903 0.950 0.868

TABLE 8

Comparison of psychological capital levels in pre-intervention after 2 months of intervention (x ± s, Score)

Time Group Optimistic Toughness Hope Self-efficacy Total score

After 2 months of intervention Control group (n = 49) 28.14 ± 3.65 28.13 ± 4.95 28.21 ± 4.49 29.92 ± 4.41 114.75 ± 19.13

Research group (n = 49) 32.87 ± 4.04 33.02 ± 4.71 33.50 ± 5.07 35.07 ± 4.51 135.77 ± 18.86

t 6.081 5.010 5.468 5.715 5.477

p 0.000 0.000 0.000 0.000 0.000

TABLE 9

Comparison of quality of life in pre-intervention (x ± s, Score)

Time Group Physiological condition Emotional state Functional status Social/family circumstances

Pre-
intervention

Control group (n = 49) 16.02 ± 4.28 15.69 ± 3.71 14.72 ± 3.74 19.30 ± 4.01

Research group (n = 49) 16.11 ± 4.43 15.74 ± 3.85 14.55 ± 3.80 19.22 ± 3.94

t 0.102 0.065 0.223 0.100

p 0.919 0.948 0.824 0.921
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psychological intervention measures were formulated through
the five elements that affect happiness, positive emotion (P),
engagement (E), positive relationships (R), meaning (M)
and accomplishment (A) [21,22]. As a result, patients can
focus on the beautiful things and people in life, and actively
view their own condition at the same time. In order to face
difficulties and pain symptoms with an optimistic attitude,
and cooperate with the analgesic drug intervention, they can
finally effectively adjust their pain perception and response,
increase the pain threshold, and thus relieve pain [23,24].
The results of this study showed that the scores and total
scores of all dimensions of fear of cancer recurrence in the
research group were lower than those in the control group
(p < 0.05). These results indicated that the PERMA model
constructed in the psychological intervention for chronic
cancer patients could effectively alleviate the fear of cancer
recurrence. The reason was analyzed as follows: Intervention
staff conducted positive disease cognition guidance for
patients, encouraged them to pay attention to the positive
side of daily life, and helped patients to alleviate concerns
about cancer recurrence and metastasis through active
communication and relaxation training [25,26]. In this
study, the scores and total scores of each dimension of
psychological capital in the research group were higher than
those in the control group (p < 0.05). It indicated that the
construction of PERMA model in psychological intervention
for patients with chronic cancer could effectively improve
the level of psychological capital. The reason for the analysis
is that psychological capital refers to the emotions,
psychological attitudes and potentials exhibited by
individuals in their growth and development. These factors
together affect individual mental health and emotional
adaptability. A higher level of psychological capital enables
them to better cope with various difficulties in life [27,28].
During the intervention for patients with chronic cancer
pain, we should encourage them to actively express their
inner feelings, so as to increase their confidence in accepting
their own diseases and overcoming them. By encouraging
patients to do what they are good at and setting
personalized goals for them, they can obtain a sense of
achievement, gradually form a positive and optimistic
thinking, and finally gradually improve the level of
psychological capital [29]. In this study, it was observed that
the scores of all dimensions of quality of life in the
research group were higher than those in the control group

(p < 0.05). The main analysis reason is that by constructing
PERMA model in psychological intervention, patients with
chronic cancer pain can be promoted to actively cope with
the pain, psychological resilience is improved, and the
happiness and satisfaction of life are promoted. It helps
patients to find a meaningful direction in life, relieves
adverse psychological emotions, and ultimately significantly
improves the quality of life [30].

Despite the promising results demonstrated in this study
on the clinical effects of applying the PERMA model in
psychological intervention for patients with chronic cancer
pain, there are several limitations that should be
acknowledged. Firstly, the study had a relatively small
sample size of 98 patients, which may limit the
generalizability of the findings to a broader population.
Larger sample sizes would allow for more robust analysis
and conclusions. Secondly, the study was conducted over a
short duration of two months, limiting the ability to assess
the long-term sustainability of the intervention’s effects.
Follow-up studies with extended intervention periods would
provide valuable insights into the durability of the PERMA
model. Thirdly, the study design was a randomized
controlled trial, but it did not include a placebo group. The
inclusion of a placebo group would have allowed for a more
rigorous assessment of the specific effects of the PERMA
model intervention, as opposed to potential placebo effects.
Lastly, the study focused primarily on quantitative measures
of pain, fear of cancer recurrence, psychological capital, and
quality of life. Incorporating qualitative methods, such as
interviews or focus groups, could provide a deeper
understanding of the patients’ experiences and perceptions
of the PERMA model intervention. In summary, while the
study offers valuable insights into the potential benefits of
the PERMA model in psychological intervention for chronic
cancer pain, future research with larger sample sizes, longer
intervention periods, inclusion of placebo groups, and
integration of qualitative methods would help address these
limitations and further strengthen the evidence base for this
intervention approach.

Innovation Points and Clinical Significance of the Study.
The innovation Points is application of the PERMA Model in
Cancer Pain Management: This study innovatively applies the
PERMA model, which stands for Positive Emotion,
Engagement, Relationships, Meaning, and Achievement, in
the psychological intervention for patients with chronic

TABLE 10

Comparison of quality of life after 2 months of intervention (x ± s, Score)

Time Group Physiological
condition

Emotional
state

Functional
status

Social/family
circumstances

After 2 months of
intervention

Control group (n =
49)

20.52 ± 4.97 18.84 ± 4.24 19.25 ± 4.06 21.27 ± 4.38

Research group (n =
49)

25.41 ± 5.06 25.42 ± 4.33 24.72 ± 4.41 26.97 ± 4.84

t 4.826 7.600 6.388 6.112

P 0.000 0.000 0.000 0.000
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cancer pain. This approach represents a departure from
traditional pain management strategies, focusing on the
psychological aspects of pain and its impact on patients’
overall well-being. The clinical Significance is improving
Quality of Life for Cancer Patients: By reducing pain
severity and fear of cancer recurrence, the PERMA model
intervention has the potential to significantly improve the
quality of life for patients with chronic cancer pain. This is
crucial for cancer patients, who often face not only physical
pain but also emotional and social challenges.

Conclusion

In summary, the PERMA model constructed in psychological
interventions for patients with chronic cancer pain can assist
analgesic medications to reduce pain and alleviate the fear of
cancer recurrence, increase the level of psychological capital,
and thus improve quality of life.
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