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Abstract
Introduction and objective: Pain is the most common and universal symptom among all patients 

with the oncological disease. Pain significantly reduces the quality of life, hinders decent functioning, 

and plays a significant role in the deterioration of the mental health of the patient and his close rela-

tives. The study aimed to discuss the mainstreaming of effective pain treatment and to review various 

assessments and scales (including Brief Pain Inventory, Illness Perception Questionnaire and Numeric 

Rating Scale) concerning the psychological aspect of pain in selected neoplastic diseases.

State of knowledge: We can distinguish various treatments for pain that can be divided into phar-

macological and non-pharmacological methods. Latest studies revealed that pain treatment appears 

to be more and more meaningful. Various factors might influence pain perception and response to 

the applied treatment. Among all malignancies, special attention is paid to the pain issue in following 

cancers: colon cancer, gastric cancer, pancreatic cancer, ovarian cancer, breast cancer and lung cancer, 

that were described in this paper.

Conclusions: Effective pain relief presents a positive effect, both on the physical and mental state of 

the patient. It also helps to maintain calm mental health among relatives. Nowadays, integration of 

the best methods for pain relief that are characterized as humanitarian, easily accessible and effective, 

seems to be one of the biggest challenges for both oncological and palliative health workers.
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Introduction
Pain is one of the most frightening symptoms among patients 

with the oncological disease. It plays a  huge role in their lives, 

influences their psychosocial health, and significantly reduces 

the quality of their everyday life [1, 2]. Pain is the most common 

and universal symptom among all patients with various malig-

nancies. Over ¹⁄₃ of patients claim that the cancer-related pain 

makes it difficult to function properly or is an unbearable aspect 

of their disease [3]. Pain, by reducing the ability to concentrate 

or even think effectively, creates difficulties in previously usual 

activities. The burden of cancer disease and the accompanying 

pain affects not only the patients themselves, but also presents 

a large impact on the life and mental health of the patient's clos-

est family members. Assuagement of the pain is a meaningful as-

pect of oncological therapy. Therefore, in 1986 the World Health 

Organization (WHO) introduced the analgesic ladder, which is 

accepted and used all over the world (graph 1) [4]. Integrating 

the finest ways to manage the pain in a humane, accessible, and 

effective manner is currently one of the greatest challenges to be 

dealt with by oncologists and palliative care specialists around 

the world [5]. 

The study aimed to discuss the mainstreaming of effective pain 

treatment and to review various assessments and scales. Articles 

published since 1987 up to 2020 referring to questionnaires and 

scales assessing the psychological aspect of the pain in the adult 

population suffering from cancer found in the PubMed and Else-

vier databases were analyzed. Authors focused on breast, ovari-

an, lung, colorectal, pancreatic, and gastric neoplasms.

Pain – pathophysiology 
Cancer-related pain should be considered a  complex phenom-

enon associated with the interaction between the cancer cells 

and different systems, including nervous and immune ones [6]. 

The causes of pain in oncological patients might be divided into 

cancer- and treatment-induced [7]. Cancer pain is characterized 

by the mixed pathophysiology encompassing neuropathic and 

nociceptive components [6, 7].

Neuropathic pain is defined as nerve-related, due to its associa-

tion with the direct injury of the nervous system. In oncological 

conditions nerve injury occurs commonly after both direct tumor 

compression or infiltration and treatments, including surgery, 

chemotherapy, or radiotherapy [8]. Injured pain fibers become 

hypersensitive and even a  minor, innocuous stimulus triggers 

intensify the pain. This condition, defined as allodynia, along 

with hyperalgesia, is a  fundamental and intractable symptom 

of neuropathic pain [9, 10]. Treatment algorithms for cancer-re-

lated neuropathic pain are mostly based on noncancer-related 

neuropathic pain guidelines [11]. Although a  few clinical stud-

ies support opioids monotherapy, the vast majority recommend 

analgesic combinations of antidepressants, anticonvulsants, and 

opioids. An adequate combination may result in a better over-

all pain outcome and fewer side effects in oncological patients 

[11, 12]. Aside from direct nerve injury, neuropathic pain might 

be induced by chemotherapy usage. Among the most common 

chemotherapeutic agents causing neuropathic pain, we can dis-

tinguish platinum agents, taxanes, and the vinca alkaloids [13]. 

Because of the absence of effective, widely used treatment op-

tions for chemotherapy-induced neuropathic pain, oncological 

patients might suffer from this condition for several months or 

years and may never be completely cured [14]. Neither non-

steroidal anti-inflammatory drugs nor opioids produce adequate 

analgesia levels [15]. Mechanisms responsible for chemother-

apy-induced pain include mitochondrial damage, disruption of 

axonal transport, the release of pro-inflammatory factors, and 

increased ion channel activity [8]. Extended knowledge about 

possible mechanisms opens new therapeutic options. For oxalip-

latin- and paclitaxel-induced neuropathic pain one of the most 

promising drugs is duloxetine, which balances neurotransmitter 

levels in the central nervous system and reduces neuronal hyper-

excitability. In the randomized, clinical study duloxetine usage for 

5 weeks resulted in a greater pain reduction among patients with 

chemotherapy-induced painful peripheral neuropathy [16]. Oth-

er therapeutic options that are under investigation encompass 

phosphodiesterase 4 inhibitors. One of them – rolipram allevi-

ates the mechanical paclitaxel-induced allodynia in animal stud-

ies. Rolipram mechanism of action is based on the modulation 

of the cyclic AMP (cAMP) levels involved in the neuropathic pain 

expansion [17]. In the terms of pro-inflammatory mechanism of 

neuropathic pain, inhibition of IL-1 and IL-6 signaling pathways 

with the usage of anakinra (IL-1 antagonist) or tocilizumab (IL-6 

blocker) is proposed [13, 18, 19].

Nociceptive pain originates from the activation of high-thresh-

old afferents defined as nociceptors. This type of pain is divided 

into somatic (well localized, associated with nociceptors located 

in superficial structures) and visceral (worse localized, associated 

with nociceptors located in organs) [20]. The nociceptive pain is 

attributable to noxious thermal, mechanical, and chemical stim-

uli or actual damage to non-neural tissue [21]. In oncological pa-

tients, nociception involves dynamic interaction between cancer 

and the primary afferent nociceptors [14]. Most of the cancer 

pain arises from the tumor microenvironment encompassing 

cytokines, tumor necrosis factors, neuroimmune mediators,  
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acidosis, and proteolytic activity. Released neuroimmune me-

diators interact with receptors on peripheral nociceptive nerve 

terminals [14, 22]. Additionally, the term inflammatory pain was 

excluded to describe pain occurring after the sensitization of the 

nociceptive system by active peripheral inflammation [14]. No-

ciceptive pain, in contrast to the neuropathic one, is considered 

to respond well to the opioid treatment [23]. However, multifac-

torial characteristics of cancer pain and mixed pathophysiolo-

gy, including nociceptive and neuropathic components require 

a multimodal treatment approach [6].

Pain – prevalence and treatment
A study published in 2007 provided a systematic review of the 

incidence of cancer pain during the 40-year follow-up. This study 

concluded that there was no progress in the treatment of can-

cer pain during that period [24]. More than 10 years have passed 

since the publication of that review and recent studies still show 

that the importance of treating pain in cancer patients only in-

creases. This assumption was posed based on reports of the im-

provement of pharmacological pain control and the increase in 

the global consumption of opioids [25, 26].

While assessing pain, many factors should be considered – a pre-

cise description of the pain, its type and location, type and severi-

ty of the underlying disease, and comorbidities, which may affect 

the severity of the pain [5]. We cannot forget about the psycho-

logical aspect of the pain, strategies of coping with it, how it af-

fects proper functioning in society, and whether there are factors 

that can relieve the pain [1, 27–29].

The main method of treating cancer pain is a  pharmacological 

one, which is based on opioids. Non-steroidal anti-inflammato-

ry drugs may also be added to the above treatment. Adjuvant 

analgesics such as glucocorticosteroids, antidepressants, and 

anticonvulsants are also widely used [4]. Opioids cause their 

analgesic effect by binding to the opioid receptors – mainly the 

μ-opioid one in the central nervous system. However, these re-

ceptors are also found outside the central nervous system, in the 

intestinal neurons. Their localization also determines the side ef-

fects of opioids like respiratory depression, addiction, constipa-

tion, nausea, and vomiting. This should not escape a physician’s 

notice [30].

Non-steroidal anti-inflammatory drugs (NSAIDs) present anal-

gesic, anti-inflammatory and antipyretic effects [31]. They act by 

inhibiting the activity of cyclooxygenase (COX) and, as a  result 

inhibit the production of prostaglandins, which are known pain 

mediators, that modulate multiple points along the nociceptive 

pathway [32].

Effective pharmacological treatment depends on the appro-

priate selection of drugs, as well as proper administration and 

adaption of doses to the patient’s needs. The main duty of phy-

sicians caring for oncological patients is to optimize the analge-

sic treatment by achieving positive effects of the therapy and in 

the meantime minimizing the risk of side effects and addiction 

(abuse, drug addiction) [25, 30].

Non-pharmacological methods of pain relief are also notewor-

thy. However, they aim to support pharmacological treatment, 

not to replace it. Among these methods, we can distinguish sup-

port and the help of friends and family members, meetings with 

a psychologist or a priest, attending a supporting group for peo-

ple with cancer, and getting to know people who effectively deal 

with pain during disease (graph 2) [1]. Although pain is the most 

common symptom of all cancers, it never occurs alone. There-

fore, to improve the quality of life and mental health of patients, 

other symptoms should also be reduced [2, 3].

The importance of palliative care in the assessment and treat-

ment of pain in patients with malignancy is worth mentioning. 

Palliative care is based on the cooperation of an interdisciplinary 

team, being responsible for the comprehensive management of 

the patient. Team members are focused on a patient's physical, 

psychological, social, and spiritual needs. Palliative care aims 

to maintain the highest possible comfort of life and control of 

the pain, which results in the reduction of the burden of the 

disease. Even though palliative medicine was historically con-

sidered as end-of-life care, recently it has been thought to be 

the caring for the patient from the moment of diagnosis for as 

long as needed [5].

Breast cancer
Pain and its psychological aspect among patients with breast 

cancer have been discussed in many studies and various meth-

ods have been used to evaluate it. The Brief Pain Inventory (BPI) 

is a  self-completed questionnaire for pain assessment. The BPI 

scale is a numerical rating scale ranging from 0 to 10 and is often 

used in medical practice. It gives us two results: pain severity as-

sessment and pain interference one [33]. 

The BPI scale was used to analyze the intensity of pain among 

women with metastatic breast cancer in the study conduct-

ed by Castel et al. The study showed that younger patients,  
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non-Caucasians with an initial high score in Eastern Cooperative 

Oncology Group (ECOG) scale, with pre-existing skeletal-related 

events (SRE), and those without full-time employment are more 

exposed to the occurrence of severe pain [34].

A different study focused on examining the effect of the stress 

before surgical intervention in the treatment of breast cancer on 

the severity of side effects after the surgery. It was observed 

that the greater intensity of stress in patients significantly con-

tributed to the intensification of postoperative pain, fatigue, 

and nausea [35].

Another study conducted in 2019 based on the BPI scale sug-

gested that there is no correlation between the severity of the 

pain and the mental state of patients diagnosed with breast can-

cer. However, the authors of the study mentioned that a study 

group consisting of 36 patients is too small to draw an unambig-

uous conclusion [36].

Sipila et al. (2020) examined psychological subgroups of breast 

cancer patients. Among the various methods used to assess 

them, there was also the BPI scale. It revealed that patients prone 

to depressive states, cope with the pain less effectively. Psycho-

logical flexibility and optimism can significantly contribute to the 

successful management of pain in patients with breast cancer. 

Moreover, the use of artificial intelligence to identify such sub-

groups of patients may significantly affect the quality of the pain 

treatment by an interdisciplinary team [37].

Ovarian cancer
Ovarian cancer is the second most common gynecological can-

cer. In 75% of patients, it is diagnosed in the advanced clinical 

stage III or IV [38]. Its treatment regimen is based on surgery and 

chemotherapy. Both the disease and the treatment affect the oc-

currence and severity of symptoms and the quality of patients’ 

lives [39]. Pain is one of the most common and bothersome symp-

toms – it is reported depending on the source among 60% [40] to 

about 87% of cases [41]. There is no standardized system for as-

sessing pain and its impact on the quality of life of patients with 

ovarian cancer. Various scales, questionnaires, and their modifi-

cations are used in numerous studies that make it challenging 

to compare them. A  promising indicator for the assessment of 

symptoms among patients with advanced ovarian cancer seems 

to be the National Comprehensive Cancer Network-Functional 

Assessment of Cancer Therapy – Ovarian Symptom Index (NFO-

SI-18), based on three scales – concerning symptoms related to 

the disease, treatment, and general well-being [42, 43].

In the 2017 study, Gilbertson-White et al. conducted a  cross- 

-sectional analysis of coping with pain, anxiety, and other as-

pects of the disease among 162 patients with ovarian cancer. 

The assessment used the Illness Perception Questionnaire (IPS), 

Symptom Representation Questionnaire (SRQ), Numeric Rating 

Scale (NRS), and Daily Copying Inventory (DCI). The mean pain 

intensity was rated by the patients at 5.5 on the NRS scale (0–10). 

Most of the respondents (96.9%) reported discomfort related to 

pain. More than half (63%) connected pain with disease or treat-

ment. Moreover, the study shows that despite the use of an av-

erage of five pain coping strategies by the patients, they did not 

achieve satisfactory pain relief. Moreover, the experienced pain 

and the level of coping with it do not depend on the clinical sit-

uation of the patients, and are comparable among women with 

active disease, during treatment, or in remission [44].

Hwang et al.,  in turn, used a questionnaire developed based on 

Memorial Symptom Assessment Scale-Short Form (MSAS-SF),  

Hospital Anxiety and Depression Scale (HADS), Functional As-

sessment of Cancer Therapy-Ovarian (FACT-O), Functional As-

sessment of Chronic Illness Therapy (FACIT) to characterize 

symptoms, emotional state, quality of life and factors influencing 

pain among ovarian cancer patients undergoing chemotherapy. 

87% of 192 patients reported pain, and fatigue, dissatisfaction as 

the most frequent symptoms. Study participants diagnosed 3 to 

5 years earlier presented the highest levels of fatigue and pain. 

The study showed that the symptoms presented by the patients 

negatively affect various aspects of life. The anxiety and depres-

sion index among the respondents were high [41] and signifi-

cantly exceeded the same indexes used in the study conducted 

among patients diagnosed with breast cancer [45].

Lung cancer
One of the malignancies with the highest incidence and mor-

tality is lung cancer [46]. Patients with lung cancer experience 

a wide range of symptoms related to both the neoplastic process 

and treatment, especially in the advanced stage of the disease 

[47]. Pain in patients with lung cancer is both receptor-based and 

neuropathic and is also associated with frequent bone metasta-

ses [48]. For this reason, it has been the subject of many studies 

among these patients. Unfortunately, the assessment of its fre-

quency, intensity and background is problematic and the results 

are various [49].

Potter and Higginson reviewed 32 studies on the preva-

lence, epidemiology and pathophysiology of pain in patients 

with lung cancer. 29 studies assessed the prevalence of pain,  
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17 – its intensity, and 2 – its impact on everyday life and the lev-

el of discomfort. These studies used scales and questionnaires, 

such as: BPI, McGill Pain Questionnaire (MPQ), Memorial Pain 

Assessment Card (MPAC), Rotterdam Symptom Checklist (RSCL), 

Symptom Distress Scale (SDS). A review of studies showed that 

pain is the most common symptom among lung cancer patients 

and has a  detrimental effect on psychosocial functioning. The 

cytological subtype of the neoplasm and gender did not seem 

to affect the experienced pain, but it occurred less frequently in 

older patients. The authors of the study suggest that it may be 

related to a lower pain perception or a lower tendency of older 

patients to complain about symptoms [50].

Morrison et al. (2017) focused on assessing emotional issues, 

quality of life, and symptom severity among 2205 lung cancer 

patients. The study found that younger patients, female smokers, 

unemployed people, advanced lung cancer patients, who were 

undergoing surgery or chemotherapy had greater emotional 

problems. Moreover, a  strong correlation has been shown be-

tween emotional problems, low quality of life and the severity of 

symptoms, including pain [51]. Research also suggests that there 

is a correlation between the severity of symptoms and the level 

of hope in patients diagnosed with lung cancer. Patients char-

acterized by a more optimistic way of thinking experienced less 

pain and other symptoms, as well as mental discomfort, anxiety 

disorders and depression [52, 53].

Colon cancer
Colorectal cancer is the second most frequently diagnosed can-

cer among women and the third among men [54]. The basic form 

of treatment of non-disseminated colorectal cancer is surgery, 

supplemented with chemotherapy depending on the stage of 

the disease. Surgical treatment often results in pain and discom-

fort in the patient [55].

McCombie et al., using scales such as the Symptoms Distress 

Scale, Quality of Life Index, and the Global Quality of Life Scale, 

showed that patients receiving laparoscopic treatment com-

pared to patients undergoing open colectomy are characterized 

by a higher quality of life and a lower intensity of postoperative 

pain [56].

In turn, Gonzalez-Saenz de Tejada et al. focused on the in-

fluence of psychosocial factors on the quality of life among  

947 patients diagnosed with colorectal cancer one year after 

the surgery. Patients receiving social support, regardless of age, 

gender or profession, were characterized by higher independ-

ence in everyday functioning and achieved higher scores in the 

quality-of-life questionnaires, which could have contributed to 

the lower incidence of depression and anxiety disorders in the 

respondents [57].

The key chemotherapeutic agent used in the treatment of 

colorectal cancer is oxaliplatin. A  side effect of its use is acute 

peripheral polyneuropathy, which promotes the occurrence of 

depression and sleep disorders in patients, significantly reduc-

ing their quality of life [58]. Moreover, the intravenous infusion 

of chemotherapeutic agents, especially oxaliplatin, is associated 

with the occurrence of vascular pain, which is sometimes the 

reason why patients discontinue further treatment [59]. Another 

aspect that reduces the quality of life and increases the risk of 

pain is the need for stoma in patients who have undergone colon 

resection [60].

The study conducted at the Maria Sklodowska-Curie National 

Research Institute of Oncology among 238 patients diagnosed 

with colorectal cancer concerned the assessment, acceptance, 

adaptation to the disease and the strategy of coping with it. The 

following questionnaires were used in the study: Beliefs about 

Pain Control Questionnaire (BPCQ), Pain Coping Strategies Ques-

tionnaire (CSQ), Acceptance of Illness Scale (AIS), Mental Adjust-

ment to Cancer Scale (Mini-MAC). Based on the BPCQ, which 

consists of three subscales measuring the strength of individual 

beliefs about pain treatment in the context of internal factors, 

the effectiveness of doctors, and random events, study partic-

ipants assigned a  key role in pain management to the internal 

factors – their own pain coping strategies and the level of ac-

ceptance of the disease. The level of acceptance of the disease 

in the respondents depended on the level of income per house-

hold member. The strategies of coping with the disease differed 

depending on the place of residence, professional status, or net 

income per family member. The increase in the subscales of inter-

nal factors was parallel to the increase in the level of education 

of patients [61].

Pancreatic cancer
Pancreatic cancer is associated with poor prognosis and its inci-

dence is constantly increasing. It is a diagnostic challenge; there-

fore, it is often diagnosed at an advanced stage. Pain in the epi-

gastric, mid-abdomen, back, or shoulder blade is one of the most 

common symptoms in addition to significant weight loss and 

jaundice [62]. It occurs among as many as 80% of those affect-

ed by this cancer, and 44% of them describe the pain as severe. 

Pain is a negative prognostic factor, and due to its severity and  
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multidimensional nature, it is also a therapeutic challenge [63]. 

Anxiety disorders and depression are more common in pancreat-

ic cancer patients compared to the other neoplasms, and the se-

verity of depression correlates with the severity of perceived pain 

[64]. Moreover, these disorders not only occur in patients expe-

riencing disease and treatment but also often precede the onset 

of pancreatic cancer [65]. There are many theories explaining this 

phenomenon, however, there is no agreement as to the under-

lying mechanism. The causes were initially seen in the paraneo-

plastic syndrome, which produces a false neurotransmitter [66]. 

Subsequently, mood disorders have been associated with distur-

bances in the secretory function of the pancreas [67], weakened 

immune system [68], and high levels of interleukin 6 [69]. There 

are many studies comparing various aspects of the disease and 

treatment in terms of the severity of symptoms and the patients' 

standard of living. Hagiwara et al. in their work analyzed a group 

of patients receiving S-1 (oral fluoropyrimidine) and a  group 

treated with gemcitabine. The first group showed a higher qual-

ity of everyday life, fewer problems with movement, as well as 

less pain and discomfort [70]. Other researchers have shown 

that the use of maintenance olaparib treatment does not reduce 

the quality of life in patients with BRCA mutation and dissemi-

nated pancreatic cancer [71]. Much space is also devoted to the 

systematization of pain treatment, as well as the search for new 

methods, as those currently used in many cases do not provide 

an acceptable alleviation of symptoms. In pain therapy, drugs 

from each step of the analgesic ladder, chemotherapy, as well as 

neurolysis, neuromodulation, radiotherapy, and ultrasounds are 

commonly used [63]. The studies indicate the high effectiveness 

of the visceral plexus blockade, which was manifested by a lower 

pain assessment on the VAS scale and a reduction in opiate con-

sumption, with the simultaneous high safety of the procedure 

[72]. Chen et al. demonstrated a beneficial effect of the alterna-

tive method – electroacupuncture, on pain reduction in patients 

with pancreatic cancer [73].

Gastric cancer
Gastric cancer is the fourth most common cancer in men and the 

fifth most common cancer in women. It is characterized by high 

mortality, reaching as much as 70% of cases [74]. Patients with 

advanced gastric cancer deal with general cachexia and local 

symptoms such as bleeding, obstruction, and pain. The methods 

for alleviating the latter include, in addition to pharmacological 

treatment, palliative radiotherapy, palliative chemotherapy, gas-

trectomy, bypass surgery, or endoscopic stenting [75]. Despite 

the unfavorable prognosis and a  wide range of complaints ac-

companying patients diagnosed with gastric cancer, researchers 

from the Medical University of Hanoi found that the average 

quality of life of patients is higher than that of patients diagnosed 

with lung, breast, or colon cancer. Factors such as age, profes-

sion, education, and treatment methods had an impact on the 

patients' quality of life. Sexual activity was the sphere of life of 

the respondents whose quality was most decreased because of 

the disease [76].

Jentschura et al. focused their work on comparing the quali-

ty of life of patients after total and partial gastrectomy. High-

er quality of life, probably dictated by lower weight loss and 

better general physical condition, characterized patients after 

subtotal surgery [77].

There have been many studies analyzing the influence of thera-

peutic and psychosocial factors on the quality of life and the se-

verity of symptoms in patients with gastroenterological cancers. 

Due to the selectivity and lack of uniformity in the assessment 

of the quality-of-life level and the intensity of symptoms, their 

interpretation is ambiguous. It is a field for further research and 

analysis.

Conclusions
Pain is an important aspect of cancer that cannot be taken lightly. 

It affects both the lifestyle and quality of life, as well as the psy-

che of the patient and the people around him. Pain is the most 

common symptom of cancer and is largely responsible for the 

problem of coping with the disease.

Appropriate scales and questionnaires such as BPI, MPQ, MPAC, 

RSCL, SDS, NRS, or ECOG are very useful for the proper assess-

ment of pain and the degree of efficiency during disease. They 

allow not only the assessment of pain but also to introduce the 

appropriate treatment to fight ailments. Effective pain relief is ex-

tremely important, as appropriate analgesia allows for an easier 

bearing of the effects of the disease and improves the mental 

condition of patients and their relatives.
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