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Abstract 

Context: Pain is one of the most complex and prevalent symptoms in the cancer population. 

Despite the protective role of acute cancer-related pain, it is also an important predictor for 

the likelihood of developing chronic pain after cancer treatment. 

Objectives: Since the last systematic review on pain prevalence rates during cancer treatment 

dates already from 2016, the aim of the present systematic review was to provide an overview 

of pain prevalence rates during cancer treatment since this previous review. 

Methods: A systematic search of the literature, including studies between 2014 and 2020, was 

conducted using the databases Pubmed, Embase, Scopus, Web of Science and Cochrane. 

Studies reporting pain prevalence rates during or within three months after curative cancer 

treatment were included. Title/abstract and full-text were screened double-blinded, followed 

by independent evaluation of the risk of bias. All prevalence rates were pooled within meta-

analyses and a meta-regression was performed to clarify the amount of heterogeneity. 

Results: Of the 9052 studies, 12 studies were included in the meta-analysis of which 10 

included breast cancer and two lung cancer patients. The pooled pain prevalence rate was 

40% (95%CI 0.29-0.51), with a heterogeneity of 96%. Out of the meta-regression, only the 

covariate ‘method of pain measurement’ significantly clarified the heterogeneity (p<0.05), 

resulting in a residual heterogeneity of 94.88%. 

Conclusion: Five years after the last systematic review published on this topic, pain is still very 

prevalent during cancer treatment. However, the pain prevalence rates were also very 

heterogeneous. These two findings emphasize the need for further research on the 

development of adequate pain assessment and pain management approaches during cancer 



 

 

treatment.    
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Introduction 

Of the 10 million patients diagnosed with cancer worldwide, pain is one of the most common, 

complex and persisting symptoms during and after cancer treatment (1). Pain during cancer 

treatment, equalized as acute pain in this systematic review, is defined as pain up to three 

months after treatment and chronic pain as the pain persistent for more than three months 

(2).   

Pain during cancer treatment can be caused by the cancer itself or by the different available 

treatment modalities (3). The most common treatment modalities are surgery, radiotherapy 

and chemotherapy (4). Acute postsurgical pain commonly exists after cancer surgery. This pain 

can either be neuropathic or nociceptive or a combination of both (5,6). The predictors of an 

increased severity of acute pain are, among other things, an increased duration of surgery and 

higher rates of pain catastrophizing before surgery (7). Furthermore, 90% of the oncological 

patients treated with neurotoxic chemotherapy develop chemotherapy-induced peripheral 

neuropathic pain and radiotherapy can also result in radiation-induced peripheral neuropathic 

pain and radiation-induced fibrosis (8–10).    

Despite the protective role of acute pain after these treatment modalities, acute pain can lead 

to a reduced general functioning in daily life (11). Furthermore, it also has an important impact 

on quality of life (12). The experience of pain may have an enormous impact on someone’s 

mood, resulting in feelings of depression, an increase in anxiety and even cognitive 

dysfunctions (13). Moreover, acute cancer-related pain is also an important predictor for 

chronic pain after cancer treatment, which can lead to neuroplastic changes (7). Therefore, it 

is important to already be attentive of pain during cancer treatment, to improve daily 

functioning, quality of life and to prevent becoming chronic after treatment.  



 

 

In 2016, a systematic review was published about the prevalence rates of pain during and after 

cancer treatment in all cancer stages (14). They included patients with head and neck, lung, 

breast, gastrointestinal, prostate, gynecological and other cancer types and patients receiving 

anticancer treatment with curative or palliative intention (14). They concluded that pain is a 

prevalent and persistent symptom, with prevalence rates up to 55% during cancer treatment, 

even though the increased efforts to assess and manage pain related to cancer treatment (14). 

Several studies indicate that there are still some barriers for an effective pain management 

approach (15,16). Some important reasons for an undertreatment of pain are the fear of 

clinicians for addiction and side effects of the pain medication, limited knowledge of the use 

of pain education and even cultural beliefs of the clinician themselves (15). Furthermore, pain 

assessment is often not a priority for the health care professional and they often have limited 

knowledge of the several pain assessment methods (16). 

However, during the last five years, the awareness of acute pain during cancer treatment as a 

real health problem has increased through the availability of more officially-endorsed 

guidelines on assessment and management of cancer-related pain (17–19). For example, the 

European Society for Medical Oncology clinical practice guidelines published in 2018 some 

important rules for an adequate pain assessment (17). In one way, increased attention and 

thus assessment of pain can result into an increase in pain prevalence rates. However, this can 

as well lead to an improvement in cancer-related pain management, which can in turn result 

in a decrease in pain prevalence rates. Therefore, the aim of this review was to provide a new 

overview of the pain prevalence rates during cancer treatment. Moreover, this overview will 

give more insight in the increasing need for an adequate pain assessment and pain 

management approach. 



 

 

Methods  

This systematic review was registered within the International Prospective Register of 

Systematic Reviews (PROSPERO reference CRD42016038870) on 11 November 2020 and 

adhered to the PRISMA statement recommendations (20).   

Search strategy  

The systematic search of the literature, including studies between February 2014 and April 

2020, was conducted on 17 April 2020 using the databases Medline via Pubmed, Embase, 

Scopus, Web of Science and Cochrane. The key words of this systematic search and the used 

MESH-terms can be found in table 1 and details of the search strategy can be found in 

appendix 1.  

Study selection  

After removing duplicates, title and abstract were screened double-blinded by two 

independent authors (V.H. and T.D.B.). Of the remaining articles, the full texts were screened 

again double-blinded by two groups of authors (V.H. (group 1) and T.D.B. and M.E. (group 2)). 

Conflicts were further discussed and resolved through consensus. Both screening processes 

were conducted with regard to the eligibility criteria. A fourth reviewer (A.D.G.) was involved 

when conflicts were not resolved through consensus.      

Original prospective studies (cohort, cross-sectional and randomized controlled trials (RCT’s)), 

published between 2014 and 2020, that included adult cancer patients (mean age > 18 years) 

during curative cancer treatment or at least within three months after finishing adjuvant 

cancer treatments (except for hormone therapy/immune therapy), of which prevalence data 

on cancer-related pain can be extracted or calculated were included in this review. Pain during 

treatment was defined as pain within or at three months after cancer treatment, because of 



 

 

the whole process of wound healing taking about three months to complete (21). Studies after 

this period do not belong to the scope of the present systematic review given that pain at this 

stage is less likely to be associated with acute cancer treatment effects and thus warrants a 

different approach and discussion. Further, only studies with a curative treatment intention 

were included, because of the fact that the transition from curative to palliative care can be 

associated with a wide range of different biopsychosocial factors, which could have a 

significant impact on pain and thus pain prevalence rates (22). 

The included studies had to be published in English, Dutch, French or German. The exclusion 

criteria were as followed: no differentiation between patients with and without cancer (mixed 

population), reporting pain from childhood cancers (mean age below 18 years at time of 

diagnosis), studies that only included cancer patients with pain (100% pain prevalence rate) 

or an unclear pain prevalence rate (taking together the group with no pain and mild pain, 

without a clear definition or cut-off score of pain), studies conducted in nursing homes 

(because of the often more advanced cancer stage in these patients), studies on pre-

treatment symptoms and studies including participants receiving cancer treatment with a 

non-curative intention (i.e. patients with disease stage IV, metastases (decided after running 

the search strategy) and palliative patients) and patients with unsolid tumors, leukemia or 

lymphoma. Studies with a primary focus on hormone therapy/immune therapy (interpreted 

as after-care) and conference proceedings, editorials, letters, reviews, case studies, congress 

reports and secondary analyses were also excluded. When no information about disease stage 

or treatment stage was available, the respective authors were contacted. If this information 

remained unclear after a term of two weeks, the respective studies were excluded. RCT’s with 

a combination of no baseline pain prevalence rates and an intervention not related to the 

three primary cancer treatments (surgery/chemotherapy/radiotherapy) were also excluded.  



 

 

Data Extraction  

The data extraction of this systematic review was conducted by M.E. and verified by V.H.. Pain 

prevalence rate, cancer stage and treatment stage (pain during and/or after treatment) were 

required data to be included in this systematic review, otherwise the author was contacted. 

When no information was available on these three variables, the study was excluded. All the 

other data was optional for this systematic review. The extracted data (if available) included: 

author(s), year of publication, study design, setting, continent of origin, sex, age, sample size, 

method of data collection (questionnaire, medical record, proxy, interview), type of cancer, 

cancer stage, type of treatment, treatment stage (pain during/after cancer treatment), pain 

severity, pain definition, method of pain measurement, time of measuring pain (during or 

certain amount of days after the primary treatment), type of pain, pain recall period (point, 

week, month, year) and pain prevalence rate.  

Risk of bias assessment 

Two reviewers (V.H. and M.E.) independently evaluated the risk of bias in the included studies, 

using the critical appraisal tool developed by the Joanna Briggs Institute (23). Conflicts were 

discussed and resolved through consensus. A third reviewer (A.D.G.) was involved when 

conflicts were not resolved through consensus.  

The Joanne Briggs Institute critical appraisal tool contains nine items. Each item was scored 

with 0 (unclear or yes, low risk) or 1 (no, high risk), with a total score ranging from 0-9. For 

categorizing the overall score on the Joanne Briggs Institute critical appraisal tool, we used the 

categories of the adapted version of a similar critical appraisal tool developed by Hoy et al. 

(24). An overall score between 0-3 was reported as ‘low risk of bias’, a score between 4-6 as 

‘moderate risk of bias’ and a score between 7-9 as ‘high risk of bias’. 



 

 

Data analysis  

The prevalence rates were pooled by performing meta-analyses. Several studies contained 

more than one pain prevalence rate. In consultation with the statistical advice center of the 

University of Antwerp in Belgium (StatUa), it was decided to perform a meta-analysis with all 

the studies included, independent of the amount of pain prevalence rates within one study, 

which clarifies why some studies were reported more than once in the first meta-analysis. 

Afterwards, a meta-analysis was performed without the studies with more than one pain 

prevalence rate, because there was no good reason to exclude one of the several prevalence 

rates within one study. Thereby, we could assess the impact of the studies with more than 

one pain prevalence rate on the overall pain prevalence rate and the heterogeneity. 

The 95% confidence interval of each pain prevalence rate was calculated by the formula 

 !	 ± $.&!(#$!)
&  with p being the amount of people experiencing pain devided by the total 

amount of included people in a certain study or the pain prevalence rate (! = '
&) and with a 

z-value of 1.96 for a 95% confidence interval. The most important parameter for 

interpretation of the confidence interval is the grade of statistical heterogeneity. We assessed 

the grade of heterogeneity of the pain prevalence rates between the different included 

studies by performing a chi-square test (I²). We interpreted the chi-square as followed: I² < 

25% as low heterogeneity, I² < 50% as moderate heterogeneity, I² > 50% as high heterogeneity 

(25). We adopted the random-effects model within the meta-analyses with a moderate to 

high statistical heterogeneity. This random-effects model assumes that the true effect size 

could vary from study to study (26). To deal with possible heterogeneity, we performed a 

meta-regression for each possible covariate to look after a significant predictor that clarifies 



 

 

the heterogeneity. Out of the 19 extracted items (not including the pain prevalence rate), 10 

covariates were available for meta-regressions. ‘Setting’, ‘severity of pain’, ‘pain definition’, 

‘type of pain’ and ‘pain recall’ could not be used for meta-regression analyses as they 

contained too much missing data. Another five extracted items, including ‘author’, 

‘publication year’, ‘method of data collection’ (questionnaire or interview) and ‘treatment 

stage’ (before or after three months after finishing primary cancer treatments) were not 

included in the meta-regressions because they wouldn’t have an impact on the amount of 

heterogeneity. Finally, the 10 included covariates are: ‘type of treatment’, ‘time of measuring 

pain’ (during or certain days after the primary treatment), ‘age’, ‘sample size’, ‘method of pain 

measurement’, ‘continent’, ‘sex’, ‘cancer stage’, ‘study design’ and ‘cancer type’. We 

interpreted the significant β – coefficients to conclude if the several categories within one 

covariate had a significant lower/higher pain prevalence rate, compared with the reference 

category.  

All the analyses were performed using RStudio Team (2021). RStudio: Integrated Development 

Environment for R. RStudio, PBC, Boston, MA URL http://www.rstudio.com/. 

Results 

Study search 

The initial search resulted in 9052 studies (see figure 1). After removing duplicates, 7300 

studies were screened on title/abstract. After title/abstract screening, 1740 studies were 

screened on full-text. Some of the authors (n=93) were mailed to obtain essential information, 

whereof 81 studies were excluded because not receiving a response within a reasonable 

timeframe of two weeks or did not met the predefined eligibility criteria. We contacted our 

third reviewer (A.D.G.) about 19 studies when consensus was not achieved by the primary 



 

 

researchers, of which 18 studies were excluded. In total, 1691 studies were excluded during 

this stage of full-text screening and 49 studies were further screened on the time point of pain 

prevalence (during and/or after cancer treatment).  Of these 49 studies, five studies reported 

a pain prevalence rate during cancer treatment and seven studies a pain prevalence rate 

during and after cancer treatment. In conclusion, 12 studies met the predefined eligibility 

criteria and were included in this systematic review.  

Study characteristics    

The year of publication of the included studies ranged from 2014-2020, including cross-

sectional studies (n= 2) (27,28), longitudinal cohort studies (n=8) (29–36) and randomized 

controlled trials (n=2) (37,38) (see table 2). Eleven out of 12 included studies contained stage 

I-III cancer patients (27,28,38,29–34,36,37) and only one study contained stage I patients (35). 

This systematic review included 10 studies with breast cancer (27,28,30–34,36–38) and two 

studies with lung cancer patients (table 2) (29,35). There were nine pain prevalence rates 

reported up to three months after surgery (27,29,32,35,37,38), one during chemotherapy 

(28), two up to three months after chemotherapy (30,33) and five pain prevalence rates up to 

three months after radiotherapy (table 2) (31,34,36,38).  

Pain was measured in one study by the European Organization for Research and Treatment 

for Cancer Quality of Life Questionnaire (EORTC-QLQ-C30) (27), in one study by the Radiation 

Therapy Oncology Group/European Organization for Research and Treatment of Cancer 

(RTOG/EORTC) early and late radiation morbidity scoring schemes (36), in one study by the 

MaTox questionnaire (30), in one study by the Brief Pain Inventory – Short Form (BPI-SF) (38), 

in three studies by the Brief Pain Inventory (BPI) (29,34,35), in three studies by the Visual 

Analogue Scale (VAS) (32,37), in one study by the Numeric Rating Scale (NRS) (28,33) and in 



 

 

one study by the Common Terminology Criteria for Adverse Events (CTCAE) (table 2) (31). In 

eight of the 12 studies (28,29,32–35,37,38), validated questionnaires for measuring pain 

within a cancer population were used (39–41). In the other four studies, it was unclear if the 

used questionnaire was also validated for measuring pain in particular (27,30,31,36). 

Moreover, in four of the 12 studies, it was unclear which subscales/items within a 

questionnaire were used to come to an overall pain score (table 2) (31,35,36). The definition 

of pain differed among the several studies. The cut-off score for defining pain were a raw score 

> 75/100 on the EORTC-QLQ-C30 (27), BPI-SF score ≥1 (38), a VAS ≥30 (32), a VAS ≥ 1 (37), a 

BPI ≥1 (29), a NRS ≥ 1 (28), a NRS > 1 (42), a BPI ≥4 (34)(35), a CTCAE ≥ grade 1 (31) and a 

RTOG/EORTC ≥ grade 1 (36). Of the 12 studies, only five studies reported the pain severity 

(29–31,36,38) and only two of the fives studies reported their definition of 

mild/moderate/severe pain (29,38). The definitions were a BPI-SF score of 1-4 for mild pain, 

5-6 for moderate pain, 7-10 for severe pain (38), a BPI score of 1-4 for mild pain, 4-6 moderate 

pain and 7-10 for severe pain (table 2) (29). 

As mentioned earlier, four studies reported more than one pain prevalence rate (31,32,37,38). 

Three studies reported a pain prevalence at more than one follow-up point, within three 

months after the primary cancer treatment of the study (31,32,37). Another study included 

two cancer treatments, namely surgery and radiotherapy. They reported one pain prevalence 

rate measured 35 days after surgery and before radiotherapy and one pain prevalence rate 

measured 21 days after radiotherapy (38). 

Risk of bias 

Table 3 gives an overview of the risk of bias assessment and appendix 2 gives an overview of 

the interpretation of the risk of bias assessment.    



 

 

At overall, all the 12 included studies were considered as having low risk of bias 

(27,28,37,38,29–36). 

In all the included studies (n=12) (27,28,37,38,29–36), it was unclear if the data analyses were 

conducted with sufficient coverage of the identified sample and the method of recruitment 

was inappropriate (= no random probabilistic sampling) (D5 and D2, table 3). In all studies, 

except one (n=11) (31), pain was measured in a consistent and reliable way for all the 

participants (D7, table 3). Except for one study (27), there was an adequate response rate or 

the response rate was managed appropriately (n=11) (D9, table 3) and except for four studies 

(27,30,31,36), all the studies used valid questionnaires for measuring pain (n=8) (D6, table 3) 

(28,29,32–35,37,38). Furthermore, all the studies (27,28,37,38,29–36) performed an 

appropriate statistical analysis of the identified results (D8, table 3). In most of the studies 

(n=10) there was no power calculation available or the sample size could not be determined 

as adequate (D3, table 3) (27–31,33–36,38) and the most important parameters were not 

described in detail (i.e. age, disease stage and comorbidities) (n=7) (D4, table 3) (28,31–33,36–

38). Moreover, in six (27–30,32,34) of the 12 studies, there was an appropriate sample frame 

reaching the target population (D1, table 3), in five studies (31,33,36–38), it was unclear if the 

sample was appropriate to reach the target population (D1, table 3) and in one study the 

sample was not appropriate (D1, table 3) (35). 



 

 

Overall pain prevalence rate 

The meta-analysis of the studies with only one prevalence rate (n=8) resulted in an overall 

pain prevalence rate of 39% (95%CI 0.24-0.58) (figure 2) (27,29,30,33,35). When all reported 

pain prevalence rates (n=17) of the included studies (n=12) were included in the meta-

analysis, there was a pooled pain prevalence rate of 40% (95%CI 0.29-0.51) during and up to 

three months after cancer treatment, with a heterogeneity of 96% (I², p < 0.01) (figure 3) (27)-

(28).  

Between the two meta-analyses, there was a difference of 1% in pain prevalence rate and 1% 

in heterogeneity (figure 2 and 3). Furthermore, the confidence interval of the pooled 

prevalence rates, based on the meta-analysis with the studies with only one pain prevalence 

rate included, covered the entire confidence interval of the pooled prevalence rate of the 

meta-analysis with all the prevalence rates included. Therefore, we concluded that there is no 

significant difference between the two meta-analyses.    

Determinants of pain prevalence  

Given the high amount of heterogeneity in these meta-analyses, we conducted a meta-

regression to identify possible covariates which clarifies the high amount of heterogeneity. An 

overview of the 10 covariates, separately ran in a meta-regression (n=10), can be found in 

table 4.      

Only the covariate ‘method of pain measurement’ significantly clarified the amount of 

heterogeneity reported in the meta-analyses. The prevalence of pain measured by the EORTC-

QLQ-C30 (27) was significantly lower than the pain prevalence rates measured by the BPI 

(29,34,35). Looking at the other measurement methods, their reported pain did not differ 

significantly from the pain prevalence rates measured by the BPI (29,34,35). The covariate 



 

 

‘method of pain measurement’ accounted for 1.13% (R²) of the heterogeneity, with a residual 

heterogeneity of 94.88% (I²).  

Discussion 

The aim of this systematic review was to give an overview of the pain prevalence rate during 

cancer treatment, five years after the last systematic review published on this topic (14). The 

overall pain prevalence rate was 40% (95%CI 0.29-0.51) during and up to three months after 

curative cancer treatment.  

The previous systematic review of van den Beuken-van Everdingen et al. (2016) reported a 

higher pooled pain prevalence rate of 55% (95% CI 0.46-0.64) during cancer treatment, 

compared to our review (14). This difference should be discussed in light of the intention of 

the present review to report on pain prevalence rates in a more homogenous cancer 

population, which is a strength of the present review. First, their systematic review included 

all cancer stages (14). This means that the 55% pain prevalence rate included both patients 

receiving treatment with a curative intention as well as with a palliative intention. In contrast, 

we excluded patients with metastatic, palliative or stage IV cancer because their disease 

experience, cancer treatment approach and related side effects, including (prevalence of) 

pain, may be differ from patients treated curatively (22). Second, we defined pain during 

cancer treatment as pain up to three months after curative cancer treatment, in order to cover 

the phases of wound healing and related acute pain (21). However, in the previous systematic 

review, the pooled prevalence rate of 55% included only prevalence rates during cancer 

treatment (14), without an extended period of three months. It is important to note that our 

systematic review included only one study reporting pain solely during cancer treatment (28). 



 

 

An additional strength of the present review was the inclusion of studies in four different 

languages. Although, in the end, only English-written papers were found.    

When comparing our results with the previous systematic review (14), it is also highly relevant 

to compare the quality of the individual studies included. However, different risk of bias 

appraisal tools were used, making a quantitative comparison difficult. Within the previous 

systematic review, a certain risk of bias threshold was used as inclusion criteria, indicating that 

the quality of the included studies in the previous systematic review must be high. In the 

present study, no threshold was used but all studies scored low risk of bias. All those 

differences could be an important explanation of the amount of difference between the pain 

prevalence rates in this and the previous systematic review (14). 

Apart from methodological reasons, another explanation for finding a decrease in the pain 

prevalence rate, in comparison with the previous systematic review of five years ago, could 

be the increased awareness of acute cancer-related pain as a real health problem during 

cancer treatment and as a consequence an improved acute pain management during the past 

five years (11,43). This increased awareness is necessary, because of the fact that acute 

cancer-related pain has the possibility to transit to chronic cancer-related pain (7). Therefore, 

it is important to treat acute pain already in a very early stage, to limit the chance on 

neuroplastic changes (44).  

Looking at the currently available guidelines for the management of pain during cancer 

treatment, a pharmacological approach is considered as the standard approach, with limited 

attention for other strategies, within the biopsychosocial approach (45). The World Health 

Organization (WHO) developed a three-step analgesic ladder for the management of cancer-

related pain (46). Even though some studies reported that this approach could relief cancer-



 

 

related pain in 70-90% of the patients, other studies also suggested that it is outdated and 

oversimplified (47). Furthermore, this approach could also lead to overconsumption of pain 

medication, instead of looking at other possible pain approaches (47,48). However, in more 

recent guidelines for management of cancer-related pain in adults and adolescents of the 

WHO, published in 2018, they recognized the need for a more multimodal biopsychosocial 

approach (49). Psychological and behavioral interventions would have a promising effect on 

pain during cancer treatment (50). Educational interventions, to address psychological 

barriers to communicate about pain, are known to have a small to moderate effect on pain 

intensity (51–53). Furthermore, a narrative review about the best-evidence rehabilitation for 

pain during and after cancer treatment concluded that exercise therapy has a small effect on 

pain during and after cancer treatment (54).    

However, at the moment, there are still some barriers for an effective pain assessment and 

pain management approach. For example, health care providers’ knowledge about cancer 

pain assessment and pain management is often limited and pain measurements are often not 

part of the routine assessments (15,55). Furthermore, there are still several myths and 

incorrect beliefs about pain and the use of pain medication (55). Therefore, clear guidelines 

and educational programs for both patients and health care providers are required to achieve 

an adequate pain assessment and pain management approach. 

Influencing factors 

Through a meta-regression, we aimed to clarify the heterogeneity, and thus the wide range in 

prevalence rates between the included studies. Looking at the results of the meta-regression, 

only the covariate ‘method of pain measurement’ contributed significantly to the amount of 

heterogeneity reported in the meta-analyses. The prevalence of pain measured by the EORTC-



 

 

QLQ-C30 (27) was significantly lower than the pain prevalence rates measured by the BPI 

(29,34,35).  However, it is important to notice that there was only one study that used the 

EORTC-QLQ-C30 (27) and three studies that used the BPI (which was the reference category 

of the covariate ‘method of pain measurement’) (29,34,35). Furthermore, in the study that 

used the EORTC-QLQ-C30, they defined pain as a raw score >75/100 on the pain symptom 

subscale (27). The pain prevalence rates in the studies that used the BPI also ranged from 20.7-

69.0% (29,34,35). This can be due to the fact that these three studies used different items of 

the BPI to come to an overall pain score (29,34,35). Furthermore, two of the three studies 

included lung cancer patients (29,35) and only one study included breast cancer patients (34). 

The cut-off score of pain also differed between these studies. Therefore, the results of the 

meta-regression have to be interpreted with caution.      

Although no other factors were identified as a significant covariate to clarify the high amount 

of heterogeneity, other factors that were not included in the meta-regressions (due to missing 

data or the limited scope of this review) may also contribute to the heterogeneity of the pain 

prevalence rates between the different studies. First, subgroups of the included patients 

within the different studies possibly received different types of cancer treatments before the 

primary treatment of the study or were undergoing other treatments simultaneously (30–

34,36–38) (see ‘extra treatments’, table 2). For example, in the study of Lee et al. (2019), 47% 

of the patients received chemotherapy before radiotherapy (the primary treatment during 

which the prevalence rate of pain was determined), 44% initiated hormone therapy prior to 

radiotherapy and 7% during radiotherapy (34). Chemotherapy can probably lead to 

chemotherapy-induced neuropathic pain (56) and neuropathic pain can also have a delay in 

occurrence (9). Furthermore, hormone therapy is known as an important cause of arthralgia 

and is often applied simultaneously with chemotherapy and/or radiotherapy (57). Therefore, 



 

 

it is important to notice that these additional treatments could probably also have an impact 

on the pooled pain prevalence rate.  Second, in six out of 12 studies the timing of the pain 

assessment was described as a mean time of when the included patients of the study had 

filled in the pain questionnaire (see pain measurement timing, table 2) (27,28,30,35,36,38). 

For example, in the study of  Calderon et al., patients reported their prevalence of pain after 

a mean of 45 days after surgery, with a range of 5-84 days after surgery (27). Third, looking at 

the methods of measuring pain, eight different questionnaires were used.  

It is important to know the different questionnaires measured pain in different ways, which 

can also clarify the high amount of heterogeneity. For example, within four of the 12 included 

studies (27,30,31,36), it wasn’t clear if the used questionnaire was validated for measuring 

pain as such, as these questionnaires were more often used to measure quality of life in 

general. Furthermore, as described above, there was also a wide variety in the use of the BPI. 

One study used the short form of the BPI (38), two studies calculated the mean of the four 

items included in the subscale ‘pain severity’ (34,38), one study only used the mean of the 

items ‘average pain’ and ‘worst pain intensity’ to calculate the pain prevalence rate (29). 

Within one study, it was unclear which subscale and items were used (35). Because of the 

subjectivity and complexity of pain, it is important to select the most sensitive and accurate 

outcome measure (58). The most sensitive outcome measure for pain will probably be the VAS 

(58). The VAS is considered as the ‘gold standard’ for measuring pain intensity in a clinical 

setting (59). Also, the wide variety in pain definitions across studies underlines the need to 

define a cut-off score for clinically relevant pain. Unfortunately, at the moment, only a limited 

number of studies report a cut-off score for clinically relevant pain and thus an indication for 

the need of pain management. A study on pain in breast cancer patients reported that a score 

of less than 30 on the VAS will have a limited impact on quality of life (60,61), suggesting a 



 

 

VAS cut-off score ≥ 30 to indicate clinically relevant pain (32). And last, 10 out of 12 studies 

included breast cancer patients, with a pain prevalence rate ranging from 4.2-77.3 % 

(27,28,30–34,36–38), and only two studies included a lung cancer sample, with a pain 

prevalence rate ranging from 20.7-69%  (29,35) (table 2). This may give the impression that 

other cancer types do not suffer from pain due to cancer treatment or, more probably, 

indicates that pain in other cancers is not sufficiently investigated at this moment. 

Furthermore, this could also give the impression that the results of the meta-analyses would 

be highly influenced by this majority of breast cancer patients. However, as earlier mentioned, 

because of the wide range of reported pain prevalence rates among the different studies in 

this sample (4.2-77.3 %), the different included cancer treatments and the use of eight 

different questionnaires, and thus the high heterogeneity between those studies, we cannot 

state that the result would be influenced in a certain way.   

Guidelines for adequate pain assessment  

The results of the present review highlight the importance of guidelines for a uniform pain 

assessment. As earlier already mentioned, the European Society for Medical Oncology clinical 

practice guidelines published in 2018 some important rules for an adequate pain assessment 

(17). An adequate pain assessment includes the assessment of the intensity of pain, the 

etiology and pathophysiology of pain, and identifying what the patient identifies as a goal pain 

score or functional outcome (62). The pain intensity and functional outcomes of treatments 

should be assessed regularly and consistently using the VAS or NRS, both during and after 

cancer treatment. Since a lot of cancer patients undergo several treatments (surgery, 

chemotherapy, radiotherapy, etc.) it is important to assess the pain intensity at the start and 

at the end of each treatment, to get an idea of the effect of each treatment on pain. More 



 

 

specific, to have a comprehensive understanding of pain during cancer treatment, it is 

important to define cut-offs for mild, moderate and severe pain (63). Also, it is important to 

approach the patients about their worst pain in the last 24 hours (17). After identifying the 

presence of clinically relevant pain, it is important to assess beyond the different 

characteristics of pain, like intensity and quality, by addressing also the psychosocial factors 

that can influence the patient’s pain experience (61). Using these guidelines may improve 

uniformity in pain reporting and thus heterogeneity in further research.  

An adequate pain assessment is only possible when barriers for reporting pain at first are 

removed, in particular psychological barriers warrant attention. For example, patients are 

afraid to look weak when reporting cancer-related pain or that their treatment would be 

affected when reporting pain (50). To reduce these barriers and to enable an adequate 

assessment, patients must be informed about the possibility of getting pain as a result of the 

cancer itself and/or cancer treatment and health care providers should evaluate cancer-

related pain on a regular basis. The patients should also be encouraged to communicate about 

their pain and to take control over their pain, which could be encouraged by providing them 

a pain education program and self-management skills (17). Individual pain education 

programs for patients are associated with reduced consumption of medication, less anxiety 

for the treatment, reduced length of stay after treatment, improved knowledge and attitude 

towards cancer-related pain and his treatment and reduced pain intensity (52,64).  

Strengths and Limitations     

This systematic review is prone to some limitations that are important when interpreting the 

results. Concerning the meta-regression, we must conclude that the number of studies (and 

included pain prevalence rates) is too limited to clarify the amount of heterogeneity using  



 

 

multiple covariates in several meta-regressions. After performing the meta-regression with 

the significant covariate ‘method of pain measurement’, there is still a heterogeneity of 

94.22%. Another limitation is the choice to include only studies up to three months after 

finishing cancer treatment based on the process of wound healing taking three months (21). 

Important to notice is that treatment modalities, such as radiotherapy, may compromise the 

normal phases of wound healing, resulting in prolonged wound healing (65,66). Furthermore, 

the phases of wound healing are more intended for the healing process of the skin and 

musculoskeletal tissues, in contrast with the healing process of nerve damage (67,68). 

Unfortunately, the primary treatment modalities of cancer often result in nerve damage, 

leading to neuropathic pain. Neuropathic pain may persist for months or years after 

musculoskeletal damaged tissues are healed and can also have a delay in occurrence (9,69).

  

A strength of this systematic review is the clear overview of pain prevalence rates during and 

up to three months after curative treatment, excluding treatments with non-curable 

intentions. As described earlier, the transition from curative to palliative care can be 

associated with a wide range of different biopsychosocial factors, including experiencing fear 

and uncertainty, different treatment modalities, metastases and larger tumors, which could 

have an important impact on the patient’s pain experience and thus the pain prevalence rate 

(22). However, this would also mean that there would be more factors that could have a 

negative impact on pain. The study of van den Beuken-van Everdingen et al. (2016) (14) 

reported a higher pain prevalence rate in patients with advanced 

(terminal/palliative/metastatic) cancer than in patients after curative cancer treatment. 

Furthermore, a palliative care approach is more situated on relieving symptoms and improving 

quality of life, instead of curing the patient (70). The different treatment approaches and 



 

 

emotional impact of the palliative setting on pain emphasizes the need for a different pain 

assessment and approach in palliative versus curative care. However, this was beyond the 

scope of the present review. 

Conclusion 

This systematic review shows that, despite the development of new guidelines for pain 

assessment and pain management, there is still a high prevalence rate of pain during and up 

to three months after curative cancer treatment. Furthermore, there is a high heterogeneity 

in the reported pain prevalence rates between the different studies. These two findings 

emphasize the need for further investigations on adequate pain assessment and pain 

management approaches, during and within three months after cancer treatment.  
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Appendix 

Appendix 1: Search strategy 

WEB OF SCIENCE = 2.455  
TS=(pain AND (epidemiology OR epidemiolog OR epidemiological OR prevalence) AND ("cancer” OR 

“cancerated” OR “canceration” OR “cancerization” OR “cancerized” OR “cancerous” OR “cancers” OR 

“neoplasm” OR “neoplasms” OR “neoplastic” OR “tumor” OR “tumors” OR “tumour” OR “tumours” OR 

“tumoral” OR “tumoural” OR “tumorous” OR “tumourous” OR “oncology” OR “oncologic” OR 

“oncologically” OR “oncological” OR “oncologics” OR “metastasi” OR “metastasis” OR “metastases” OR 

“metastatically” OR “metastatics” OR “metastatic” OR “neoplasm metastasis”)) NOT TS=(animal* AND 

model* OR mouse OR mice)  

Timespan: 2014-2020.  

+ FILTER: Articles  

+ Languages: English, French, German  

  

SCOPUS = 942  

( TITLE-ABS-KEY ( pain )  AND  TITLE-ABS-KEY ( epidemiology  OR epidemiolog OR  prevalence  OR  

epidemiological )  AND  TITLE-ABS-KEY ( "cancer"  OR  "cancerated"  OR  "canceration"  OR  

"cancerization"  OR  "cancerized"  OR  "cancerous"  OR  "cancers"  OR  "neoplasm"  OR  "neoplasms"  

OR  "neoplastic"  OR  "tumor"  OR  "tumors"  OR  "tumour"  OR  "tumours"  OR  "tumoral"  OR  

"tumoural"  OR  "tumorous"  OR  "tumourous" )  OR  TITLE-ABS-KEY ( "oncology"  OR  "oncologic"  OR  

"oncologically"  OR  "oncological"  OR  "oncologics" )  OR  TITLE-ABS-KEY ( "metastasi"  OR  "metastasis" 

OR “metastases”  OR  "metastatically"  OR  "metastatics"  OR  "metastatic"  OR  "neoplasm metastasis" 

) )  AND  PUBYEAR  >  2013  AND NOT  INDEX ( medline )  AND  ( LIMIT-TO ( LANGUAGE ,  "English" )  

OR  LIMIT-TO ( LANGUAGE ,  "French" )  OR  LIMIT-TO ( LANGUAGE ,  "German" ) )  
 

EMBASE = 1.557  

pain:ab,ti,kw AND 

(epidemiology:ab,ti,kw OR epidemiolog:ab,ti,kw OR epidemiological:ab,ti,kw OR prevalence:ab,ti,kw) 

AND ('cancer':ab,ti,kw OR 'cancerated':ab,ti,kw OR 'canceration':ab,ti,kw OR 

'cancerization':ab,ti,kw OR 'cancerized':ab,ti,kw OR 'cancerous':ab,ti,kw OR 'cancers':ab,ti,kw OR 

'neoplasm':ab,ti,kw OR 'neoplasms':ab,ti,kw OR 'neoplastic':ab,ti,kw OR 'tumor':ab,ti,kw OR 

'tumors':ab,ti,kw OR 'tumour':ab,ti,kw OR 'tumours':ab,ti,kw OR 'tumoral':ab,ti,kw OR 

'tumoural':ab,ti,kw OR 'tumorous':ab,ti,kw OR 'tumourous':ab,ti,kw OR 'oncology':ab,ti,kw OR 

'oncologic':ab,ti,kw OR 'oncologically':ab,ti,kw OR 'oncological':ab,ti,kw OR 'oncologics':ab,ti,kw OR 



 

 

'metastasi':ab,ti,kw OR 'metastasis':ab,ti,kw OR 'metastases':ab,ti,kw OR 'metastatically':ab,ti,kw OR 

'metastatics':ab,ti,kw OR 'metastatic':ab,ti,kw OR 'neoplasm metastasis':ab,ti,kw) AND [2014-

2020]/py AND [embase]/lim AND ([dutch]/lim OR [english]/lim OR [french]/lim OR [german]/lim) AND 

[adult]/lim AND [humans]/lim  

 

PUBMED = 3.987  

(("pain"[MeSH Terms] OR "pain"[All Fields]) AND ((("epidemiology"[MeSH Subheading] OR 

"epidemiolog*"[All Fields]) OR "prevalence"[All Fields]) OR "prevalence"[MeSH Terms]) AND 

(((((((("cancer s"[All Fields] OR "cancerated"[All Fields]) OR "canceration"[All Fields]) OR 

"cancerization"[All Fields]) OR "cancerized"[All Fields]) OR "cancerous"[All Fields]) OR 

"cancer"[All Fields]) OR "cancers"[All Fields]) OR ((((("neoplasm s"[All Fields]) OR "neoplasms"[MeSH 

Terms]) OR "neoplasms"[All Fields]) OR "neoplasm"[All Fields]) OR “neoplastic”[All Fields]) OR 

(((((((((("tumor s"[All Fields]) OR "tumoral"[All Fields]) OR "tumorous"[All Fields]) OR "tumour"[All 

Fields]) OR "tumor"[All Fields]) OR "tumour s"[All Fields]) OR "tumoural"[All Fields]) OR 

"tumourous"[All Fields]) OR "tumours"[All Fields]) OR "tumors"[All Fields]) OR ((((("oncology"[All 

Fields] OR "oncology s"[All Fields]) "oncologic"[All Fields]) OR "oncological"[All Fields]) OR 

"oncologically"[All Fields]) OR "oncologics"[All Fields]) OR (((((("metastasi"[All Fields] OR "neoplasm 

metastasis"[MeSH Terms]) OR "metastasis"[All Fields]) OR "neoplasm metastasis"[All Fields]) OR 

"metastatically"[All Fields]) OR "metastatics"[All Fields]) OR "metastatic"[All Fields])))  

+ FILTER: Human, Adult (19+), English, Dutch, French, German  

+ YEAR: 2014-2020  

  

COCHRANE TRAILS = 112  

( pain  AND  ( prevalence OR epidemiolog OR epidemiology OR epidemiological )  AND  ( cancer OR 

cancers  OR  tumor  OR tumors OR tumour OR tumours OR tumoral OR tumoural OR tumourous OR 

tumorous OR  neoplasm OR neoplasms OR neoplastic OR metastasis OR metastases OR metastatic OR 

metastatic OR oncological OR oncology OR oncologic OR oncologics  ) )  

with Publication Year from 2014 to 2020, with Cochrane Library publication date from Jan 2014 to May 

2020, in Trials (Word variations have been searched)  

#2 "accession number" near pubmed  

#3 "accession number" near embase  

#4: #1 NOT (#2 OR #3)  

 

 



 

 

 
Appendix 2: Interpretation risk of bias assessment 

D1: Was the sample frame appropriate to address the target population? 

Yes Age and disease stage following the eligibility criteria 

No Age and disease stage not following the eligibility criteria 

Unclear Age and disease stage not reported 

D2: Were study participants sampled in an appropriate way? 

Yes Random probabilistic sampling 

No No random probabilistic sampling or not reported 

D3: Was the sample size adequate? 

Yes Sample size calculation reported 

No No sample size calculation reported or less than 80% of power with the current amount 

of participants included 

D4: Were the study subjects and the setting described in detail? 

Yes Age, disease stage and comorbidities reported 

No Age, disease stage and comorbidities not reported 

D5: Was the data analysis conducted with sufficient coverage of the identified sample? 

Yes All subgroups (age range, disease stage, comorbidities) of the identified sample 

responded at the same rate 

No All subgroups (age range, disease stage, comorbidities) of the identified sample didn’t 

respond at the same rate 

Unclear Response rates are not reported or unclear 

D6: Were valid methods used for the identification of the condition? 

Yes Validated questionnaires for measuring pain within a cancer population 

No Questionnaires not validated for measuring pain or for measuring pain within a cancer 

population 

Unclear Unclear if questionnaire is also validated for measuring pain within a cancer population 

D7: Was the condition measured in a standard, reliable way for all participants? 

Yes Measurements conducted in the same way for all the participants 

No Measurements not conducted in the same way for all the participants 

Unclear Unclear if measurements were conducted in the same way / not reported 

D8: Was there appropriate statistical analysis? 

Yes Statistical analysis reported 



 

 

No Statistical analysis not reported 

D9: Was the response rate adequate? If not, was the low response rate managed appropriately? 

Yes Response rate higher than 80% or reported reasons of drop-out 

No Response rate lower than 80% and reason of drop-out not reported 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Tables and figures 

Table 1. Key words search strategy 

Key words MESH-terms 
 
pain  
 
AND  
 
epidemiology OR prevalence  
 
AND  
 
cancer OR neoplasm OR neoplastic OR tumor OR 
tumour OR tumoral OR tumoural OR tumourous 
OR tumorous OR metastatic OR metastasis OR 
oncology OR oncological OR oncologic  
 

 
pain 
 
 
 
epidemiology OR prevalence 
 
 
 
neoplasms OR “neoplasm metastasis” 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table 2: Characteristics of the included studies regarding pain prevalence during cancer treatment. 

 

Study IDa 

Study 

designb  

Type of 

cancer 

Sample 

size  

Patient characteristicsc 

(% - patients received 

treatment/extra treatment) 

Pain 

measurement 

timing 

Method of pain 

measurementd 

Pain 

prevalence 

rates  

(% - 95%CI) 

Pain severity (low, 

moderate, severe) 

Calderon 

2019 

(EU) 

(27) 

CS Breast 

cancer 

240 - F 

- age 53.2 (SD not reported) 

- stage I-III 

Treatment: 

Surgery: Not specified  

Extra treatment: 

Not receiving 

radiotherapy/chemotherapy/hormone 

therapy at the moment of 

measurement 

Mean: 

45 days after 

surgery 

Range:  

5-84 days 

 

EORTC-QLQ-C30 

raw score > 

75/100  

(Symptom 

subscale) 

 

 

 

4.2% (0.042 

±0.025) 

Not reported 

De Groef 

2017 

RCT Breast 

cancer 

147  - F 

- age 53.9 (SD 11.5)/54.7 (SD 11.9) 

1) 7 days after 

surgery 

 

VAS ≥ 1 

 

 

1) 75.5% 

(0.7555 

±0.070) 

Not reported 



 

 

(EU) 

(37) 

(I/C) 

- stage I-III 

Treatment: 

Surgery: unilateral ALND 

Extra treatment: 

2 months after surgery: 

- Radiotherapy 100%: 

Ø 100% Internal mammary 

chain and medial 

supraclavicular  

Ø 11.5% Axilla  

 

- Chemotherapy 78.2%  

- Neo-adjuvant chemotherapy 34.0% 

2) 60 days after 

surgery 

 

 

2) 49% (0.49 

±0.080) 

Gjeilo 

2020 

(EU) 

(29) 

LC Lung 

cancer 

228 - M/F (Not reported for one month 

after surgery) 

- age 65.8 (SD 8.5) 

- stage I-III 

30 days after 

surgery 

 

BPI ≥ 1 

1-3 mild pain 

4-6 moderate pain 

7-10 severe pain 

69% (0.69 

±0.060) 

- 31.7% No pain 

- 33.9% Mild pain 



 

 

Treatment: 

Surgery: 

- Lobectomy 

- Bilobectomy 

- Pulmectomy 

- Wedge resection 

- Thoracoscopic  

(distribution not known) 

Extra treatment:  

Not reported 

(Subscale pain 

severity, mean of 

the items ‘average 

pain’ and ‘worst 

pain intensity’) 

- 26.9% Moderate pain 

- 7.5% Severe pain 

 

Hurtz 

2017 

(EU) 

(30) 

LC Breast 

cancer 

453 - F 

- age 57.0 (30–79) 

- stage I-III 

Treatment: 

Chemotherapy: 

- 12.8% before surgery 

- 87.2% after surgery 

Extra treatment: 

Median: 

28 days after 

start of 

chemotherapy  

(after surgery, 

before 

radiotherapy) 

 

MaTox 

questionnaire 

(Definition of pain 

not reported) 

 

 

59% (0.59 

±0.0453) 

- 41% no pain 

- 40% mild pain 

- 19% moderate-severe 

pain 



 

 

- Hormone therapy 62%  

- Radiotherapy 78.1%  

- Surgery 100%: 

Ø 66% BCS 

Ø 28.7% not BCS 

Ø 5.3% unknown type of 

surgery 

 

 

 

Ibrahim 

2018 

(N-A) 

(38) 

RCT Breast 

cancer 

59 - F 

- age 39.2 (SD 5.0) 

- stage I-III 

Treatment: 

1) Surgery: 

- 86.4% BCS  

- 18.6% total mastectomy  

1)  

Mean: 

35 days after 

surgery 

(before 

radiotherapy) 

Range:  

28-42 days 

BPI-SF score ≥1 

0 No pain 

1-4 mild pain 

5-6 moderate pain 

7-10 severe pain 

(Subscale pain 

severity, mean of 

the items ‘worst 

1) 68.5% 

(0.685 

±0.119) 

 

 

 

 

 

1)  

- 31.5% no pain 

- 55.6% mild pain 

- 11.1% moderate pain 

- 1.9% severe pain 

 

 

 



 

 

2) Radiotherapy: 

Radiotherapy localized to the axilla or 

a boost of radiotherapy to the surgical 

bed 

Extra treatment: 

- Chemotherapy 71.2% 

(before radiotherapy) 

2)  

Mean: 

21 days after 

radiotherapy 

 

 

pain’, ‘least pain’, 

‘average pain’ and 

‘worst pain’) 

 

 

 

 

 

 

2) 27.8% 

(0.278 

±0.114) 

2) 

- 22.2% no pain 

- 68.5% mild pain 

- 9.3% moderate pain 

- 0.0% severe pain 

Janssen 

2014 

(EU) 

(31) 

LC Breast 

cancer 

1) 98  

2) 87 

- F 

- age 69.0 (45-92) 

- stage I-III 

Treatment: 

Radiotherapy: 

Accelerated hypofractionated 

radiotherapy 

Extra treatment: 

- Surgery 100%: 

1) Directly after 

radiotherapy 

 

 

2) 56 days after 

radiotherapy 

 

CTCAE ≥ grade 1 

(Used 

subscale/items 

unclear) 

 

 

 

 

 

1) 28% (0.28 

±0.089) 

 

2) 15% (0.15 

±0.075) 

1): 

- 72% grade 0 

- 11% grade 1  

- 17% ≥ grade 2 

2): 

- 85% grade 0 

- 8% grade 1 

- 7% ≥ grade 2 



 

 

BCS 

- Chemotherapy 24%  

(before radiotherapy) 

Koehler 

2018  

(N-A)  

(32) 

LC Breast 

cancer 

36 - F 

- age 56.0 (35.0-73.0) 

- Stage I-III 

Treatment: 

Surgery: 

- 50% BCS 

- 31% Mastectomy  

- 19% Contralateral prophylactic 

mastectomy  

Axillary Surgery:  

- 78% SNB 

- 22% ALND 

Extra treatment: 

After 12 weeks: 

1) 14 days after 

surgery 

2) 28 days after 

surgery 

3) 84 days after 

surgery 

 

 

 

 

VAS ≥ 30 1) 44% (0.44 

±0.162) 

2) 33% (0.33 

± 0.154) 

3) 22% (0.22 

±0.135) 

Not reported 



 

 

- Chemotherapy 44% 

- Radiotherapy 61% 

Lee 

2014 

(O) 

(33) 

LC Breast 

Cancer 

53 - F 

- age 52.0 (SD 10) 

- Stage I-III 

Treatment:  

Chemotherapy: 

Taxane-based Chemotherapy 

Extra treatment: 

- Surgery 100%: 

Ø 53% Mastectomy 

Ø 47% BCS 

- Axillary surgery 98%: 

Ø 72% ALND  

Ø 26% SLNB  

- Radiotherapy 85% 

- Hormone therapy 79% 

21 days after  

chemotherapy 

 

NRS > 1 37.7% 

(0.377 

±0.130) 

Not reported 



 

 

Lee 

2019  

(N-A) 

 (34) 

LC Breast 

cancer 

335 - F 

- age 56.0 (SD 9.1) 

- Stage I-III 

Treatment: 

Radiotherapy: 

- 84% conventional 

- 16% hypo 

Extra treatment: 

- Surgery 100%:  

Ø 68% with or without SLNB 

Ø 32% with ALND  

- Chemotherapy 47%   

(before radiotherapy) 

- Hormone therapy 51%: 

Ø 44% initiated prior to 

radiotherapy 

Ø 7% during radiotherapy 

1 day after 

radiotherapy 

 

BPI ≥ 4 (Subscale 

pain severity, 

mean of the items 

‘worst pain’, ‘least 

pain’, ‘average 

pain’ and ‘worst 

pain’) 

 

30% (0.30 

±0.049) 

Not reported 



 

 

Mózsa 

2014 

(EU) 

 (36) 

LC Breast 

cancer 

44 - F 

- age 62.6 (47-77) 

- Stage I-III 

Treatment: 

Radiotherapy: three-dimensional 

conformal 

Extra treatment: 

- Surgery 100%: 

Ø 90.1% SLNB 

Ø 9.9% level  I–II ALND 

- Chemotherapy 6.8%  

(before radiotherapy) 

- Hormone therapy 95.5 %  

(before radiotherapy) 

Mean:  

11 days after 

radiotherapy 

Range: 

7-14 days 

 

RTOG/EORTC ≥ 

grade 1 

(Used 

subscale/items 

unclear) 

45.5%  

(0.455 

±0.147)  

- 54.5% Grade 0 

- 45.5% Grade 1 

 

Pud 

2015 

(A) 

(28) 

CS Breast 

cancer 

110 - F 

- age 45.5 (SD 10.1) 

- Stage I-III 

During 

chemotherapy 

 

NRS ≥ 1 77.3% 

(0.773 

±0.078) 

Not reported 



 

 

Treatment: 

Chemotherapy:  

- 4% AC 

- 68% AC-T  

- 27% AC-TH  

- 1% AC-H AC 

Extra treatment: 

Not reported 

 

Rizk  

2014 

(N-A) 

(35) 

LC Lung 

cancer 

120 - M/F (distribution after baseline not 

reported) 

- age 66.0 (22–88)/69.0 (28–85) 

- Stage I 

Treatment: 

Surgery: 

- 33% thoracotomy 

- 67% video-assisted thoracic Surgery 

Mean: 

3 days after 

surgery  

Range: 

2-4 days 

 

BPI ≥ 4  

(Used 

subscale/items 

unclear) 

 

 

20.7% 

(0.207 

±0.072) 

Not reported 



 

 

Extra treatment: 

Not receiving 

chemotherapy/radiotherapy/hormone 

therapy at the moment of measure 

a EU = Europe; N-A = Nord-America; O = Oceania; A = Asia 

bCS = Cross-sectional study; LC = Longitudinal Cohort study; RCT = Randomized Controlled Trial          
cM = Male; F = Female; AC = doxorubicin and cyclophosphamide; T =  paclitaxel; H = trastuzumab; ALND = axillary lymph node dissection; SNLB = Sentinel node biopsy; BCS = 

breast-conserving surgery 
d EORTC-QLQ-C30 = European Organization for Research and Treatment for Cancer Quality of Life Questionnaire ; BPI-SF = Brief Pain Inventory - Short Form; VAS = Visual 

Analogue Scale; BPI = Brief Pain Inventory; RTOG = Radiation Therapy Oncology Group; NRS = Numeric Rating Scale; RTOG/EORTC: Radiation Therapy Oncology 

Group/European Organization for Research and Treatment of Cancer early and late radiation morbidity scoring schemes; CTCAE: Common Terminology Criteria for Adverse 

Events  

 

 

 

 

 



 

 

  Table 3. Risk of bias assessment 

High 

Unclear/ Moderate 

Low 

 



 

 

Determinant  β (95% CI) P-value 

Treatment 

- Chemotherapy 

- Radiotherapy 

- Surgery 

 

0.3710 (-0.7088 - 1.4509)    

-1.3022 (-2.6734 - 0.0691)  

-0.7858 (-2.0381 - 0.4664) 

 

0.5007  

0.0627  

0.2187   

Cancer type 

- Breast cancer 

- Lung cancer 

 

-0.4517  (-0.9780 - 0.0746)   

0.1948  (-1.3158 - 1.7055)     

 

0.0925   

0.8004   

Stage 

- I-III 

- I 

 

0.9780  (-0.9752 - 2.9312)    

-1.3449  (-3.2387 - 0.5489)     

 

0.3264   

0.1639   

Study design 

- Cross-sectional study 

- Longitudinal Cohort study 

- Randomized-Control Trial 

 

-0.8990  (-2.3412 - 0.5433)    

0.3119  (-1.2553 - 1.8792)   

1.1331  (-0.6276  - 2.8938)      

 

0.2218   

0.6965   

0.2072   

Method of pain measurement 

- BPI 

- BPI-SF         

- CTCAE          

- EORTC-QLQ-C30   

- MaTox questionnaire    

- NRS    

 

 

 

-0.4563 (-1.6005 - 0.6880)    

0.3698 (-1.4673 - 2.2070)   

-0.8759 (-2.6253 - 0.8733)   

-2.6717  (-5.0217 - -0.3203)     

0.0.8202 (-1.4521 – 3.0925)     

0.8294 (-0.9996 – 2.6584) 

 

0.4345 

0.6932   

0.3485 

0.0260* 

0.4793 

0.3741  

Table 4. Determinants of heterogeneity 



 

 

- RTOG/EORTC       

- VAS 

0.2758 (-2.0652 – 2.6168)    

0.2627 (-1.2010 - 1.7264)     

0.8174   

0.7251   

Time -0.0149 (-0.0364  0.0065) 0.1731 

Age -0.0334  (-0.0876 - 0.0208)     0.2273 

Sex  

- Female 

- Female/Male 

 

-0.4517  (-0.9780 - 0.0746)  

0.1948  (-1.3158 - 1.7055)     

 

0.0925   

0.8004   

Sample size 0.0005 (-0.0039 - 0.0049)    0.8178   

Continent 

- Asia 

- Europe 

- Nord – America 

- Oceania  

 

1.2253  (-0.5994 - 3.0501)     

-1.6523  (-3.5878 - 0.2832) 

-1.8797  (-3.8354 - 0.0761) 

-1.7276  (-4.3294 - 0.8741) 

 

0.1881   

0.0943   

0.0596   

0.1931   

BPI = Brief Pain Inventory; BPI-SF = Brief Pain Inventory – Short Form; EORTC-QLQ-C30 = European Organization 

for Research and Treatment for Cancer Quality of Life Questionnaire; RTOG/EORTC: Radiation Therapy 

Oncology Group/European Organization for Research and Treatment of Cancer early and late radiation 

morbidity scoring schemes; NRS = Numeric Rating Scale; CTCAE: Common Terminology Criteria for Adverse 

Events  

* P < 0.05 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Records identified through 
database searching 

(n = 9 052) 

Sc
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en
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d  
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en
tif

ica
tio

n  
Additional records identified 

through other sources 
(n =  0) 

Records after duplicates removed 
(n = 7 300) 

Records screened 
(n =7 300) 

Records excluded 
(n = 5 560) 

Full-text articles assessed 
for eligibility 
(n = 1 740) 

Full-text articles excluded, 
with reasons 
(n = 1 691) 

- No pain prevalence (n=483) 
- Wrong study design (n=480) 
- Stage IV 
cancer/palliative/metastatic 
(n=198) 
- Wrong publication type 
(n=181) 
- 100% pain prevalence (n=70) 
- Unclear disease stage (n=65) 
- RCT without baseline pain 
prevalence (n=55) 
- Wrong population (n=46) 
- Pre-treatment symptoms 
(n=45)  
- Unclear timing of pain 
prevalence assessment (n=18) 
- All stages pain prevalence 
(cancer stage I-IV) (n=17)  
- Before treatment pain 
prevalence (n=11) 
- Mixed population (n=11) 
- Foreign language (n=9) 
- Full-text not available (n=2) 
 
 

Full-text articles screened 
on treatment stage 

(n = 49) 

 Pain prevalence 
after cancer 

treatment excluded 
(n=37) 

 

Pain prevalence during  
cancer treatment 

(n=5) 

Pain prevalence during  
and after cancer  

treatment 
(n=7) 

 

Figure 1. Flow chart 

 



 

 

 

Figure 2. Forest plot of studies with only one pain prevalence rate 
95%-CI: 95% confidence intervals; I2: Chi-square; τ2: tau-squared 
 

Figure 3. Forest plot of all pain prevalence rates 
95%-CI: 95% confidence intervals; I2: Chi-square; τ2: tau-squared, 
 


