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Abstract

Purpose: The latest systematic review on the prevalence of pain in cancer survivors was published five
years ago. The current review aims to provide an extended overview on the prevalence of pain, pain

mechanisms, pain characteristics and assessment methods in cancer survivors.

Methods: A systematic research was conducted on 17t of April 2020 using Medline, Embase, Scopus,
Web of Science and Cochrane looking at studies from 2014 to 2020. Studies had to report pain
prevalence rates in cancer survivors with a solid tumour who finished curative treatment at least three
months ago. Methodological quality was assessed by two independent reviewers using the Joanna
Briggs Institute quality appraisal tool. Characteristics of the included studies, participants and reported
pain prevalence rates were extracted. The reported prevalence rates of the individual studies were
pooled within a meta-analysis. Meta-regressions were performed to identify possible determinants of

the pooled pain prevalence.

Results: After deduplication, 7,300 articles were screened, after which 38 were included in the meta-

analysis. The pooled pain prevalence was 47% (95%Cl 39 - 55), with a heterogeneity of 98.99%.

Conclusion: Evidence with a low risk of bias suggests that nearly half of cancer survivors report pain
after completing curative treatment at least three months ago. However, substantial unexplained
heterogeneity warrants cautious interpretation of these results. Meta-regression could not identify

influencing factors explaining the high heterogeneity.

Keywords: Cancer-related pain, cancer survivor, pain prevalence, systematic review, meta-analysis,

meta-regression
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Pain prevalence and characteristics in survivors of solid cancers: a

systematic review and meta-analysis

Introduction

Cancer remains a major cause of morbidity and mortality worldwide. With 19.3 million new cases of
cancer and 10.0 million cancer-related deaths recorded worldwide in 2020, it is one of the leading
causes of death.[1] Although cancer incidence has increased, mortality rates have generally been

declining since the 1990s, resulting in more cancer survivors.

Several definitions of cancer survivorship exist.[2—4] This review utilized the European Organisation
of Research and Treatment of Cancer (EORTC) Cancer Survivorship Task Force which defines cancer
survivorship as “patients who have completed their primary treatment (maintenance treatment can
be ongoing)”.[5]

These cancer survivors experience a wide range of side effects, often associated with poorer quality
of life (QoL).[6, 7] Cancer-related pain is frequently reported by cancer survivors. A systematic review
published in 2016 investigated the prevalence of pain in cancer patients and cancer survivors, in
studies published from 2005 to 2014.[8] Van den Beuken-van Everdingen et al. concluded that 39.3%
of all cancer survivors experience pain after finishing curative cancer treatment. In addition, pain was
rated as moderate to severe by 27.6% of the cancer survivors suffering from pain. Moderate pain was
defined as pain ranging from five to six on a numeric rating scale (NRS) from 0-10, whereas severe
pain was defined as pain equal or above seven on the NRS.[8, 9] Although the results of this systematic
review offer valuable information, clinically relevant insights related to pain during and after cancer
treatment could perhaps be improved. In addition, research on pain and cancer has improved
substantially since 2014, therefore an update might be due.

The importance of identifying the most dominant pain mechanism has become increasingly present
in musculoskeletal pain research. It is postulated that mechanism-based pain management could
provide more effective analgesia.[10-12] Four pain mechanisms, defined by the International
Association for the Study of Pain (IASP), are widely used in pain research. Nociceptive pain is defined
as ‘pain due to activation of the peripheral receptive terminals in response to noxious and potentially
noxious chemical, mechanical or thermal stimuli’ or as ‘pain arising from actual or threat of damage
to non-neural tissue due to the activation of nociceptor’.[13] Neuropathic pain is known as pain arising
as a direct consequence of a lesion or disease affecting the somatosensory system.[14, 15] Nociplastic
pain is defined by the IASP as pain that arises from altered nociception, despite that there is no clear

evidence of actual or threatened tissue damage causing the activation of nociceptors or evidence for
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disease or lesion of the somatosensory system causing the pain.[16] Lastly, the term mixed pain can
be utilized when multiple pain mechanisms are present simultaneously.[17] Limited amount of studies
are available reporting on the prevalence of different pain mechanisms in cancer survivors and
currently no systematic overview is available.[18, 19] It is not fully known to which extent nociplastic
or mixed pain is present in this population. In addition, even though guidelines have been proposed
to assess pain after cancer it seems they are not well adopted.[17] It appears that different criteria
and assessment methods are used to assess and define pain. To our knowledge, these different criteria

for assessing pain were not considered in previous studies and systematic reviews.

The introduction of a mechanism-based approach to pain, combined with the increased amount of
published research on the prevalence of pain during and after cancer treatment warrants a new
overview on this topic. Therefore, the goal of this systematic review was to summarize pain prevalence
rates for survivors of different solid cancer types who finished curative treatment. In addition, and
whenever available, prevalence rates of the different pain mechanisms were presented together with

the different pain characteristics and assessment methods for pain.
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Methods

This systematic review adhered to the recommendations of the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses statement (PRISMA), and was registered with the
International Prospective Register of Systematic Reviews on 11 November 2020 (PROSPERO reference

CRD42016038870).[20]

Search strategy

A systematic search of the literature was conducted on April 17t" 2020 for studies published from 2014
and onwards using the databases Medline via Pubmed, Embase, Scopus, Web of Science and
Cochrane. Keywords used can be found in Table 1. Search strategies were adapted to the particular
database. Grey literature and ongoing studies were not included in the systematic search. Detailed

description of the used search strategies can be found in Appendix 1.

Key words Medline — MeSH Headings
Pain Pain
AND
Epidemiology OR prevalence Epidemiology
Prevalence
AND
Cancer OR neoplasm OR neoplastic OR tumor OR tumour Neoplasms
OR tumoral OR tumoural OR tumourous OR tumorous OR Neoplasm metastasis
metastatic OR metastasis OR oncology OR oncological OR
oncologic

Table 1: Keywords included in the search strategy for all four databases.

Study selection

Inclusion criteria were defined as followed: original prospective studies (cohort, cross-sectional and
randomized controlled trails (RCTs)), studies published between 2014 and 2020, studies that included
cancer survivors who finished curative treatment with a minimum of three months after last
(adjuvant) treatment modality (endocrine therapy excluded) and from which prevalence data on
cancer-related pain could be extracted or calculated, and adult study populations. Included articles
had to be published in English, Dutch, French or German. Articles were excluded if they did not
differentiate between patients with and without cancer (mixed population), or reported pain during
or from childhood cancer (age below 18 years at time of diagnosis). Studies performed at pain clinics
were excluded in order to prevent selection bias. Studies investigating advanced cancer stage (stage

IV), metastases or palliative status were excluded as these stages are associated with a wide range of
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comorbidities. In addition, studies on patients treated with a non-curative intent were excluded as
treatment can be presumed as ongoing. Studies that included the following were also excluded:
patients suffering from hematological malignancies such as leukemia, lymphoma or myeloma;
patients residing in nursing homes; cancer patients reporting cancer-(related)pain before cancer
diagnosis or treatment. Studies investigating chemotherapy-induced peripheral neuropathy (CIPN)
were excluded as CIPN was considered to be a condition with predominantly sensory symptoms with
pain not always being a significant presenting symptom.[21] If prevalence data were pooled (e.g. no
pain and mild pain were grouped together) or could not be calculated, studies were excluded. RCTs
including cancer survivors that did not provide baseline prevalence data were excluded. Retrospective
studies, conference proceedings, editorials, letters, reviews, case studies, congress reports and
secondary analyses were excluded. If the disease stage, prevalence data or other data were not
present or were unclear, the respective authors were contacted. Studies were excluded if this

information remained unclear after contacting the authors.

One reviewer (VH) undertook the searches. Duplicates were identified using Endnote and Rayyan, and
were excluded by the same reviewer. Three reviewers independently screened the titles (VH, TdB,
ME) and subsequently the abstracts. Two reviewers (VH & ME) independently examined the full texts
of the selected articles. Disagreements were discussed and resolved through consensus. A fourth

reviewer (ADG) was involved when disagreements were not resolved through consensus.

Data Extraction

The first reviewer (VH) extracted all data using a digital data extraction platform (Covidence). The
extracted data was checked by the second reviewer (ME). Extracted data included: author, year of
publication, study design, population, continent, sample size, method of data collection
(questionnaire, medical record, interview), and prevalence data. The following data regarding patient
characteristics were extracted:age, sex, type of cancer, cancer stage, type of treatment, method of
pain measurement, follow-up time after last treatment, type of pain, pain severity, pain prevalence
and if reported the type of pain mechanism. The primary outcome was the prevalence of pain in

cancer survivors at least three months after finishing their curative treatment.

Quality appraisal
Included studies were evaluated for their methodological quality using the critical appraisal tool for
prevalence studies developed by the Joanna Briggs Institute (JBI).[22] Before quality appraisal, both

reviewers (VH & ME) calibrated the individual criteria of the appraisal tool. The reviewers
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independently appraised the methodological quality of each study. A third reviewer (ADG) was
involved when disagreements were not resolved through consensus. Each item was given a score of 0
(Yes/Unclear) or 1 (No), and scores were summarized across all items to produce an overall score of
quality. The overall score ranges from 0 or low risk of bias to 9 or high risk of bias. Whereas the JBI
tool does not provide categories on risk of bias, the similar critical appraisal tool by Hoy et al. does
provide categories on the overall score: 7-9: ‘high risk of bias’, 4—6: ‘moderate risk of bias’ and 0-3:

‘low risk of bias’.[23]

Data synthesis

Before performing the meta-analysis, statistical heterogeneity was evaluated by the between-study
variance T2, I> and Q statistics. In addition, heterogeneity was assessed through visual inspection of
forest plots.[24] When outcomes were presented with low statistical heterogeneity, then data were
pooled using a fixed-effects model. A random-effects model was adopted when outcomes had
moderate or high statistical heterogeneity.[24] The Freeman-Tukey double arcsine transformation
was used in an effort to normalize the distribution of the proportions and to stabilize the variance.[25]
To compute the pooled estimate of the transformed values, the DerSimonian and Laird method was
used.[26] Small-study effects were explored by visual assessment of asymmetry of the funnel plots
and calculation of the Egger’s test.[24] If a study reported multiple pain prevalence rates on one or
several follow-up occasions, the highest reported prevalence rate was used.[27]

Four univariate meta-regression analyses were performed to examine potential causes of
heterogeneity: cancer type (breast, lung, gynecological, rectal and prostate), cancer treatment
location (localized vs. localized and systemic), pain measurement method (pain specific, not-pain
specific, NRS/Visual Analogue Scale (VAS), study specific, not specified and a combination of
guestionnaires) and follow-up time after last treatment modality (in months: 3, 6, 12, 24, 36, 48, 60+).
Analysis was performed with R statistical software version 3.6.2., using the metafor package.[28, 29]
A narrative review was performed if the included studies differed significantly in design, settings,
outcome measures or if insufficient data was presented. In addition, available information on pain
characteristics (severity and different pain mechanisms) and assessment methods for pain were

discussed narratively.

Results

Search results
A total of 7,300 articles were retrieved, with 1.740 eligible for full-text review. The search result and

screening process is shown in Figure 1. Thirty-eight articles were included for analysis.
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Figure 1: Flow chart

Study characteristics

A total of 14,394 participants were included for this systematic review. The prevalence of pain
between the included studies ranged from 2% to 88.2% with a median pain prevalence of 50.3%. The
median sample size was 186.5 (range 31 - 2,923), the median age was 59.4 (range 46.3 - 71). Follow-
up periods ranged from three months to more than ten years after last cancer treatment modality.
The majority of studies (94.8%) were performed in high income countries using a cross-sectional [30—
47] or cohort study design [48—66] (Appendix 3).[67] Studies examining pain prevalence in breast
cancer survivors were most prevalent (n=30, 80.9%, 11,996 participants).[30-34, 36, 37, 39, 40, 42,
43,45-47,49, 50, 53-64, 66, 68] As a result, 84.2% of studies included solely female participant. Other
populations consisted of lung cancer (n=3)[41, 52, 65], gynecological cancer (n=3)[38, 48, 51], rectal
cancer (n=1)[44] and prostate cancer (n=1)[35] (Appendix 3). Five studies [37, 41, 43, 48, 65] included
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solely one type of cancer stage (stage 0: n=1; stage |: n=3, stage lll: n =1). Six studies included only
survivors of cancer stage I-11 [38, 49, 53, 59, 60, 63]. All other studies (n=27) included multiple cancer
stages ranging from 0 to Ill. All studies used a questionnaire to assess pain, with the Brief Pain
Inventory (BPI) being the most utilized (23.7%).[31, 33, 41, 42, 47, 52, 60, 64, 65] Different pain
definitions and criteria for assessing pain were utilized in all the included studies, see Appendix 3 for
further information. Six studies [41, 44, 47, 52, 62, 66] did not specify which type of pain was
researched (e.g. arthralgia, arm pain, shoulder pain). Twenty-two studies [31-33, 37, 39, 40, 43, 44,
46, 47, 49-52, 54-56, 59, 63, 64, 66, 68] reported pain severity (Appendix 3). Seven cohort studies
[48, 52, 53,55, 57, 62, 65] provided pain prevalence rates at multiple follow-up occasions. A detailed

overview of all included studies can be found in Appendix 3.

Risk of bias

Among the 38 included studies, 12 studies [31, 36, 37, 41, 44, 47, 48, 50, 53, 56, 57, 66] showed a
moderate risk of bias on the adapted scale by Hoy et al.[23] The remaining 26 studies showed a low
risk of bias. Figure 2 shows the risk of bias assessment for the included studies. For an overview of the
used criteria assessing risk of bias, see Appendix 2. Seven studies [36, 37, 41, 44, 45, 65, 66] did not
include an appropriate sample frame. No study used random probabilistic sampling as a method of
recruitment. Only two studies [45, 59] provided a sample size calculation or an explanation to the
obtained sample size. Five studies [30, 38, 52, 54, 65] provided a detailed description of their
participants (i.e. age, disease stage and comorbidities). The authors decided to mark all the included
studies as unclear on whether data analyses were conducted with sufficient coverage of the identified
sample. Seven studies were either unclear [30, 31, 34, 45, 46] or did not seem to use valid methods
[48, 57] for the measurement of pain. Three studies [30, 31, 55] were unclear whether the
measurement was performed in a standardized and reliable way. All included studies performed an
appropriate statistical analysis. Seven studies [30, 31, 47, 48, 50, 53, 56] did not have an adequate

response rate, or managed it appropriately.
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Risk of bias
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D2: Were study participants sampled in an appropriate way? )

D3: Was the sample size adequate? . High

D4: Were the study subjects and the setting described in detail? 8 Moderdle
D5: Was the data analysis conducted with sufficient coverage of the identified sample?

D6: Were valid methods used for the identification of the condition? . Low
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D8: Was there appropriate statistical analysis?
D9: Was the response rate adequate, and if not, was the low response rale managed appropriately?

Figure 2: Risk of bias assessment
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Prevalence of pain after cancer treatment
Using the highest reported pain prevalence rates, our meta-analysis resulted in a pooled pain
prevalence of 47% (95% Cl 39 - 55%) with a heterogeneity of (12°=98.99%) (Figure 3). Pain prevalence

rates per population can be found in Figure 3.

Study Events Total Proportion 95%-Cl Weight

Aerts 14 31 —'—E— 0.45 [0.28;0.63] 2.4%

Farrell 33 63 _— 0.52 [0.40; 0.65] 2.6%

Stinesen Kollberg 143 243 —_— 0.59 [0.53;0.65] 2.7%
_

Alkan 277 614 — 0.45 [0.41;049] 27%
Andersen 113 290 — 0.39 [0.33;0.45] 27%
Bovbjerg 211 417 4 0.51 [0.46;0.55]  2.7%
Cobo-Cuenca 260 514 — 0.51 [0.46; 0.55] 2.7%
De Groef 50 100 —_— 0.50 [0.40;0.60] 2.6%
Edmond 93 200 —-— 0.46 [0.40;0.53]  2.7%
Feiten 250 734 - ' 0.34 [0.31;0.38] 2.7%
Hadiji 268 1916 : 0.14 [0.12;0.16]  2.7%
Hamood 305 410 . — 0.74 [0.70;0.79]  27%
Hurtz 331 453 | — 0.73 [0.69;0.77] 2.7%
Janssen 13 57 —_— 1 0.23 [0.13;0.35] 25%
Johansen 110 183 —_— 0.60 [0.53;0.67] 2.7%
Johannsen 2128 2923 : 0.73 [0.71;0.74] 2.7%
Kaur 37 89 —_— 042 [0.31;0.52]  26%
Kibar 64 201 —_— : 0.32 [0.26;0.38] 2.7%
Kidwell 263 449 . 0.59 [0.54;0.63] 27%
Koehler 8 36 _— . 0.22 [0.10;0.37]  2.4%
Kramer 258 349 . — 0.74 [0.69;0.78]  2.7%
LaRoche 77 135 —-— 0.57 [0.49;0.65] 2.6%
Lee 19 53 _— 0.36 [0.23;0.49] 25%
Lopez 60 77 : _— 0.78 [0.68;0.87]  2.6%
Mandelblatt 251 362 . — 0.69 [0.64;0.74]  27%
Manfuku 42 93 —_— 0.45 [0.35;0.55]  2.6%
Mertz 156 473 - 1 0.33 [0.29;0.37] 27%
Mozsa 1 44— 0.02 [0.00;0.09] 25%
Mustonen 135 251 — 0.54 [0.48;0.60] 2.7%
Schmidt 65 190 — 0.34 [0.28;0.41] 2.7%
Smoot 89 145 . —— 0.61 [0.53;0.69] 2.6%
Steyaert 56 128 —_— 0.44 [0.35;0.52]  2.6%
Yi 97 110 1 —_— 0.88 [0.81;0.94] 26%
-:o-
Frey 16 109 — . 0.15 [0.09;0.22]  2.6%
_ E
Gjeilo 130 228 —— 0.57 [0.51;0.63] 27%
Lowery 106 183 | — 0.58 [0.51;0.65] 2.7%
Rizk 17 177 —_ | 0.10 [0.06;0.14] 2.7%
Santos 21 40 _— 052 [0.37;0.68] 2.5%
—_
Random effects model 13070 _ 0.47 [0.39;0.55] 100.0%
Heterogeneity: 12 = 99%, t? = 0.0607, p=0 I T T T 1
0.2 0.4 0.6 0.8

Figure 3: forest plot of the highest reported pain prevalence rates, subgrouped by cancer type
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The meta-regression analyses for the variable cancer type, treatment location, pain measurement
and follow-up time showed no significant influence (p = 0.6209, p = 0.8999, p = 0.3305 and p = 0.8823

respectively) on the high amount of heterogeneity (12=98.99%) (Table 2).

Covariate R (95% Cl) P-value R?
Cancer type 0.5267
Breast (n = 30) 0.7710 (0.6912 - 0.8508) <0.0001
Gynecological (n = 3) 0.0381 (-0.2324 - 0.3087) 0.7824 0%
Lung (n =3) -0.0911 (-0.3548 - 0.1726) 0.4985
Prostate (n=1) -0.3689 (-0.8158 - 0.0780) 0.1057
Rectal (n=1) 0.0388 (-0.4245 - 0.5021) 0.8696
Treatment strategy 0.6503
Localized 0.7151 (0.5168 - 0.9134) <0.0001 0%
Localized and systemic 0.0491 (-0.1633 - 0.2616) 0.6503
Pain measurement 0.5437
Combination 0.7175 (0.5350 - 0.9001) <0.0001
Not specified 0.0631 (-0.2472 - 0.3734) 0.6903
Not-pain specific -0.0408 (-0.2631 - 0.1815) 0.7193 0%
NRS/VAS 0.0819 (-0.1884 - 0.3521) 0.5526
Pain specific 0.0951 (-0.1347 - 0.3248 0.4173
Study specific 0.2320 (-0.1257 - 0.5896) 0.2036
Follow-up time 0.7153
>3 months 0.6931 (0.4934 - 0.8928) <0.0001
>6 months 0.1446 (-0.1168 - 0.4059) 0.2783
>12 months 0.0985 (-0.1651 - 0.3620) 0.4640 0%
>24 months -0.0196 (-0.2646 - 0.3039) 0.8924
>36 months 0.1570 (-0.1242 -0.4381) 0.2738
>48 months -0.0435 (-0.3254 - 0.2385) 0.7626
>60 months -0.0216 (-0.2789 - 0.3222) 0.8878

Table 2: Meta-regression outcome. NRS/VAS=Numeric Rating Scale/Visual Analog Scale

Narrative review

Pain characteristics and measurements

Different types of pain were used to summarize or to assess pain symptoms. In breast cancer survivors
the most used and best defined pain types were shoulder pain (n=2), arthralgia (n=4) and arm-
shoulder pain (n=3). [39, 40, 53, 56—60] Post-mastectomy pain syndrome or breast pain was used by
seven studies but each study termed it differently (e.g. post-mastectomy pain syndrome, chronic
postmastectomy pain, persistent breast pain).[30, 31, 33, 43, 46, 49, 68] Six studies did not specify
which type of pain the authors assessed, or failed to describe it.[41, 44, 47, 52, 62, 66]

Regarding the assessment of pain mechanisms (nociceptive, neuropathic, nociplastic or mixed pain),
only three studies assessed for neuropathic pain using the Douleur Neuropathique en 4 Questions
(DN4), the Neuropathic Pain Symptom Inventory (NPSI) and ID Pain Questionnaire.[46, 60, 68]
Mustonen and colleagues assessed neuropathic pain clinically in breast cancer survivors through a
subjective examination and a somatosensory testing protocol as proposed by Finnerup et al.[64, 69]

Andersen et al. also assessed sensory dysfunction using quantitative sensory testing in breast cancer

13
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survivors but ascribing neuropathic pain was not in the scope of their study.[49] No other studies
utilized the different pain mechanisms as a descriptor for the pain assessed.

Although all studies used questionnaires to assess pain but numerous different types of pain
measurement tools were used doing so. The most frequently used questionnaires were the BPI
(n=9)[31, 33, 41, 42, 47, 52, 60, 64, 65] VAS (n=8)[37, 40, 44, 50, 59-61, 68], followed by the pain
subscale of the European Organization for Research and Treatment for Cancer Quality of Life
Questionnaire (EORTC-QLQ-C30) (n=3)[43, 44, 66] (Appendix 3). Three studies did not specify which
type of questionnaire they used [30, 34, 62], and two studies used a self-developed study specific
guestionnaire to assess pain [38, 57]. Six studies used a combination of different questionnaires which
most of the time consisted of a VAS in combination with a general health or disability questionnaire
[37, 44-46, 59].

Sixteen studies did not report pain severity, or merely reported the presence of pain without
quantifying its severity.[30, 34-36, 38, 41, 42, 45, 48, 53, 57, 60, 62, 65] The remaining 22 studies
reported the average pain, pain severity ranging from mild to severe pain, or moderate to severe
pain.[30, 34-36, 38, 41, 42, 45, 48, 53, 57, 58, 60—62, 65] Mild pain is pain defined as 1-4 on a NRS
scale from 0 to 10, whereas moderate pain ranges from 5-6 on the NRS and severe pain ranges from

7 to 10 on the NRS.[9]

Discussion

Main findings

The purpose of this systematic review was to summarize pain prevalence rates after curative
treatment for different solid cancer types. If available, prevalence rates of different pain mechanisms,
pain characteristics and assessment methods for pain were presented. Based on a meta-analysis, 47%
(95% Cl 39 - 55%) of cancer survivors experience pain after finishing cancer treatment. The meta-
analysis showed a high heterogeneity (1°=98.99%) for the included studies and none of the selected

covariates seemed to have a significant influence on the heterogeneity of the meta-analysis.

Looking at the different cancer types separately, we could conclude that pain is present in 49% (95%
Cl 40 - 58%) of breast cancer survivors, in 39% (95% ClI 11 - 73%) of lung cancer survivors and in 55%
(95% Cl 49 - 62%) of gynecological cancer survivors. Due to the lack of studies we are not able to draw
conclusions on the presence of pain for the survivors of rectal and prostate cancer. We hypothesized
that different cancer types would present different pain prevalence rates. However, it seems that

breast and lung cancer survivors seem to have similar rates of pain whereas survivors of gynecological

14



Pain prevalence and characteristics in survivors of solid cancers: a systematic review and meta-analysis

cancer tend to show higher pain prevalence rates. This comparison needs to be viewed with caution

since only three studies on gynecological cancer were included in our review.[38, 48, 51]

With this review we also aimed to present prevalence rates of the different pain mechanisms.
Unfortunately only three studies explicitly assessed neuropathic pain whereas the other included
studies did not mention any of the different pain mechanisms described by the IASP.[46, 60, 68] It
seems there is a lack of studies investigating the presence of these pain mechanisms in cancer
survivor. Our narrative review concluded that in cancer studies different types of pain assessment
methods are used, together with different types and definitions of pain. Due to the lack of studies and
the heterogeneous pain assessment methods and pain definitions, we are not able to draw

conclusions from our narrative review.

This review adds to the growing body of evidence on the presence of pain after curative cancer
treatment. It is evident that clinicians should routinely screen for pain during follow-up visits in order
to improve pain management and QoL after cancer. We would recommend that future studies either
use proposed guidelines [17] and/or other simple, validated and recommended questionnaires to
assess pain in cancer survivors.[70] Further research is urgently required to examine the prevalence
of different pain mechanisms in cancer survivors and concurrently to investigate more effective

interventions for pain after cancer treatment.

Risk of bias

Examining the general risk of bias assessment, we noticed that the majority of studies had difficulties
providing proper sampling of participants, sample size calculation or description of the subjects. In
addition, we choose to mark all studies as unclear for the question “Was the data analysis conducted
with sufficient coverage of the identified sample?”. Assessing coverage bias was complicated due to
lack of information in the majority of studies, therefore we marked all studies as unclear. Even though
only 33% of the included studies were of moderate risk of bias, future studies on prevalence need to

consider these biases.

Strengths and limitations

The first strength of this review is that the authors used the JBI manual for systematic reviews of
prevalence and incidence.[71] Two other strengths of this review are the clear-cut eligibility criteria
and a quality appraisal of the included studies with an endorsed and frequently used quality appraisal
tool.[72] Another strength is the meta-analysis used to estimate the prevalence of pain after curative

cancer treatment: a Freeman-Tukey double arcsine transformation was performed to approximate a
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normal distribution and to stabilize the variance[25]. The majority of studies included in our review

showed a low risk of bias (Figure 2). No studies with a high risk of bias were included (Figure 2).

Limitations to this study are present. The high heterogeneity, in combination with the non-significant
findings of the meta-regression complicates interpretation of the pooled prevalence. We excluded a
number of studies when data were unclear, missing or when the authors did not respond to our
questions (Figure 1). Cancer survivors had to have finished treatment for at least three months which
in term creates a selection bias. Concurrently, we did not include cancer patients in an advanced or
palliative stage, with metastases or undergoing non-curative treatment. Even though we screened
articles written in English, French, German or Dutch, language bias was present as English articles were
the majority of articles found and only articles in English were included for review. For the assessment
of pain, we only noted the utilized questionnaires as this was the most common practice in studies.
However, some studies utilized clinical examination such as somatosensory testing to evaluate pain
which we did not include in our data extraction and review. The majority of included papers conducted
their research in high income countries, therefore generalizability is limited to these type of countries.
Furthermore, it is known that persistent pain prevalence rates continue to increase worldwide.[73] It
is not known whether the cancer survivors included in our review were already suffering from non-
cancer-related pain (e.g. low back pain), and whether studies made a distinction between the
assessment of cancer-related pain and non-cancer-related pain. It is known that 19% of adult
Europeans suffer from chronic non-cancer related pain.[74] Therefore, by not making this distinction,
pain prevalence rates could be overstated. Six studies, reporting an average of 59.8% pain prevalence
rate altogether, failed to specify which type of pain they assessed, therefore scrutiny of these
prevalence rates is warranted.[41, 44, 47, 52, 62, 66] Regarding the severity of pain, 17 studies did not
report this.[30, 34-36, 38, 41, 42, 45, 48, 53, 57, 58, 60—62, 65] It is therefore difficult to conclude if
patients had clinically significant pain, defined as 30/100 on a VAS.[33, 68, 75] If patients scored less
than 30/100 and were classified as having pain, this could overestimate pain prevalence rates.

Breast cancer was overly represented (12 to 1 ratio) in this systematic review which in term effects
the pooled prevalence and limits generalizability towards other solid cancers. Not all solid cancer types
were included in this review, again limiting generalizability (e.g. head and neck, gastro-intestinal
cancers). A last limitation is that we did not include gray literature or unpublished articles in our
systematic search. This could’ve excluded more recent findings and/or more negative or inconclusive

data.
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Conclusion

Evidence with a low risk of bias suggests that 47% of cancer survivors who finished curative treatment
at least three months ago experience pain. No conclusions could be made on the influence of cancer
type, treatment strategy, pain measurement or follow-up time on this pain prevalence rate. In
addition, we could not provide information on the prevalence of the different kind of pain mechanisms
in cancer survivors. These results have to be weighed carefully since a high amount of unexplained
heterogeneity is present. Generalizability towards other solid cancer types is limited due to
disproportionate inclusion of breast cancer studies. Further research is necessary to explore pain
prevalence rates, presence of different pain mechanisms and pain severity in not only breast cancer

but also in other types of cancer.
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