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Background: Pain is reported in approximately 50–70% of cancer patients. Studies on gender differences 
in perceived pain generally report lower pain thresholds and increased pain prevalence in women, which may 
be attributed to gender-specific behaviors, stereotypes, and unknown etiological factors. There are sparse and 
inconclusive results on gender differences in self-perceived pain in the cancer setting. The aim of this article 
was to examine the effect of gender on baseline perceived pain intensity in cancer patients through a meta-
analysis. 
Methods: A literature search was conducted using Ovid MEDLINE, Embase, and the Cochrane Central 
Register of Controlled Trials [1947–2016] to identify observational studies and controlled trials that reported 
on gender-specific pain intensity in cancer patients. Using random-effects modeling, weighted mean 
differences and 95% confidence intervals (CI) were used to estimate the effect of gender on pain severity in 
cancer patients. A P value of less than 0.05 was considered statistically significant.
Results: Of the 1,911 search results reviewed, 13 studies were included. The weighted mean difference 
(95% CI) in pain intensity was as follows: −0.26 (95% CI: −0.57 to 0.04, P=0.09) for the 0–10 Numerical 
Rating Scale (NRS) group (n=3,752, 9 studies). When restricted to only patients with advanced cancer, the 
weighted mean difference was −0.08 (95% CI: −0.36 to 0.20, P=0.58) (n=2,762, 4 studies). The weighted 
mean difference in the Brief Pain Inventory scores between males and females was 0.03 (95% CI: −1.23 to 
1.29, P=0.96) (n=521, 4 studies). 
Conclusions: Baseline perceived pain intensity in cancer patients did not significantly differ based on 
gender. 
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Introduction

Improved medical advances have resulted in a greater life 
expectancy and growing cancer incidence in the global 
population (1,2). Pain is present in 50–70% of cancer 
patients and is amongst the most feared symptom of 
cancer despite improved analgesic efficiency and decreased 

mortality (3-5).
A review by Fillingim et al. demonstrates a considerable 

interest in the investigation of gender differences in pain since 
the 1990s (6). Past clinical knowledge and speculation has led 
to the conclusion that females have an increased likelihood 
of experiencing pain compared to males, which has been 
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corroborated by past research. The majority of studies have 
reported a female inclination towards greater pain sensitivity, 
while other articles find non-significant gender differences 
in pain intensity (6). Overall, pain seems to manifest more 
favourably in females compared to males as outlined in reviews 
conducted by Fillingim and Vallerand (6,7). 

There has been speculation regarding the cause for 
previously reported gender differences in pain. Increased 
investigation has caused many researchers to seek reasoning 
behind possible gender differences in pain perception. First, 
physiologic differences exist: for example, ovarian hormone 
may be responsible for increased serotonergic activity, 
thus rendering females more susceptible to chronic pain 
disorders (6). Physiological differences between males and 
females support the possibility that cancer may uniquely 
impact pain perception in different sexes. Females may 
also exhibit further sequelae commonly associated with 
pain, such as anxiety. A final reason related to the increased 
frequency of comorbidities in females, which may enhance 
self-perceived pain (8). 

Gender stereotypes have been thought to mediate self-
reported pain scores via psychosocial mechanisms (6). A 
study by Otto revealed greater masculinity and femininity 
to be associated with higher and lower pain thresholds, 
respectively (9). Evidence also suggests that women consider 
men less likely to report pain while men rate women as 
more sensitive (10,11). Psychosocial factors should be 
considered in explaining observable gender differences in 
pain perception.

There is a strong association of pain with cancer. 
Since pain is a primary concern among cancer patients, 
examination of gender differences in pain experience 
may improve clinical decision-making and management 
related to cancer-induced pain (4). For example, possible 
differences in baseline cancer pain intensity by gender may 
have implications for the dosing regimens of analgesics. 
Despite the need to examine the relationship between 
gender and pain, research in the cancer setting is under-
reported and reveals conflicting evidence (12). 

This meta-analysis aimed to synthesize all comparative 
literature estimates concerning gender differences in self-
perceived pain in cancer. 

Methods

Search strategy

A l i terature search was conducted through Ovid 

MEDLINE, EMBASE, and the Cochrane Central 
Register of Controlled Trials [1947–2016] to identify 
studies examining gender differences in self-perceived 
pain in cancer patients. Keywords included “pain”, “pain 
management”, “analgesia”, “sex factor”, “sex difference”, 
“gender,” “sex”, “sexes”, “male”, “female”, “men”, “women”, 
“neoplasms”, “cancer”, and “tumour”. Reference lists of 
included studies were also examined for relevant literature. 
The search strategies for respective databases are outlined 
in Appendix 1. 

Studies which examined less than five patients (n<5), 
were not written in English, or used performance/quality of 
life (QOL) questionnaires to measure pain were excluded. 
Only studies reporting baseline pain scores as a continuous 
variable specific to each gender were included. Clinical 
trials that utilized specific pain measurement tools with 0–10 
or 0–100 scales were included. Pain severity scores from 
the Numerical Rating Scale (NRS), Visual Analogue Scale 
(VAS), European Symptom Assessment Scale (ESAS), and 
the Brief Pain Inventory (BPI) questionnaires for pain were 
chosen for analysis. Subgroup analyses stratified by pain 
scale and cancer severity were performed to compare data 
from similarly designed studies.

Pain measurement tools

VAS
The VAS is a self-administered tool used to measure the 
intensity of symptoms such as nausea, anxiety, and pain. The 
VAS pain scale consists of a 100-mm line where the start 
and end of the line corresponds with “no pain” and “worst 
imaginable pain”, respectively (13). Patients are instructed 
to point to a location on the 100-mm line which represents 
their pain intensity at a specific time interval (e.g., over 
past 24 hours). In the cancer setting, studies have reported 
good reliability in measuring pain using the VAS (14). The 
VAS involves minimal administrative burden, and studies 
have reported good test reliability in literate patients (13).  
However, conceptual difficulty in visualizing line-scale 
representation of pain is a concern especially amongst 
elderly patients and those with limited literacy (13,14). 

NRS
Similar to the VAS tool, NRS is often used to assess general 
symptoms including pain severity. Variations of the NRS 
include 6-point [0–5], 11-point [0–10], and 101-point 
[0–100] scales with a general consensus that the 11-point 
scale provides the most ideal user-interface while providing 
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sufficient informative data (15). Patients are instructed to 
select a number on a numbered scale which best represents 
one’s symptom severity. The NRS tool displays high test 
reliability in all patients independent of literacy (13). Studies 
using the 0–10 NRS have shown high correlation to VAS 
scores (13), while discrepancies in translation of pain scores 
between 6-point NRS and 100-mm VAS tools have been 
reported (16). For the purpose of this meta-analysis, VAS 
and 11-point NRS scores were grouped together for meta-
analysis. 

ESAS
The ESAS is a self-reporting tool used to measure symptom 
intensity in advanced cancer patients. The ESAS comprises 
nine symptoms: pain, tiredness, drowsiness, nausea, appetite, 
shortness of breath, depression, anxiety, and well-being. 
Each symptom is rated on an 11-point NRS scale (17) over a 
specific time interval, such as “over the past 24 hours”. This 
tool is frequently used in palliative clinics due to its reliability, 
validity (18) and ease of use (19). For this reason, studies 
which utilized the ESAS for pain were classified in the same 
category as those reporting on the NRS. 

BPI
The BPI is a self-administered questionnaire that measures 
two components of pain: (I) pain severity and (II) pain 
interference (i.e., the extent of how pain hinders daily 
function). Both measures are quantified on an 11-point 0–10 
scale. Each aspect is calculated by averaging results from four 
0–10 scales within the BPI (14). The BPI has been translated 
in multiple languages and uses a 24-hour recall period. The 
long-form questionnaire includes additional questions on 
patient demographics and pain history, and is thus more often 
utilized for baseline pain measures. In contrast, the brevity of 
the short-form questionnaire makes it appealing for repetitive 
tasks and research purposes (20). Pain severity measurements 
include intensity scores at “least”, “worst”, “average” and 
“present” timeframes. The BPI pain form demonstrates good 
reliability and validity (21,22). 

Data collection and analysis strategy 

The following data were collected from included studies 
using Microsoft Excel: authorship, year of publication, 
country of origin, age at baseline, gender, history of 
chemotherapy, radiotherapy or surgery, education, pain 
assessment tool used, cancer site, presence of metastases, 
cancer stage, sample size, and average pain severity scores 

at baseline (mean ± SD) standardized to an 11-point scale 
from 0–10. For the purposes of this meta-analysis, only 
average pain severity scores at the beginning of clinical trial 
entry were considered.

To quantify differences in self-reported pain severity 
between gender groups, forest plots were constructed 
using random-effects modelling with Review Manager 5.3 
Cochrane Collaboration software. Results were reported 
throughout using weighted mean differences and 95% 
confidence intervals (CI). The total number of patients from 
each study and/or study arm was considered a weighting 
variable. Independent meta-analyses were conducted 
based on pain measurement tool used (BPI and NRS/VAS 
groups). Subgroup analysis was also conducted based on 
cancer severity. Using random-effects modeling, weighted 
mean differences and 95% CI were used to estimate 
the effect of gender on pain severity in cancer patients. 
A P value of less than 0.05 was considered statistically 
significant. This review was produced in accordance with 
MOOSE guidelines.

Results

Search results and study characteristics

From a literature search of 1,911 articles, title and abstract 
screening resulted in the preliminary inclusion of 127 
studies. After full text screening, a total of 15 study arms 
from 13 articles met all inclusion criteria and were included 
into the meta-analysis (Figure 1) (23-35). 

Socio-demographic and clinical characteristics of 
included studies are outlined in Table 1. Included studies 
(n=13) contained a total of 2,017 male and 2,256 female 
cancer patients. The weighted mean age of male patients 
(64.4±17.0 years) was greater than female patients  
(59.3±15.3 years) across 8 of the 13 studies (23,25,27-
29,32,34,35), however this difference was not significant. 
A total of 7 study arms were conducted in the US 
(25,27,28,30,31,33), 3 in Canada (23,24,35), 3 in Europe 
(26,29), and 2 in Asia (32,34). Twelve of 15 study arms 
examined a patient cohort with diverse primary cancers  
(23-29,32-35) while the Katz article (31) and the 
Hoffman study (30) investigated pain specific to acute 
lymphoblastoma and lung cancer, respectively. Mean age 
at baseline generally ranged from 50–60 years old with the 
exception of two studies, one investigating pain intensity 
in children (8.2±1.7 years) (31) and another in adolescents 
(14.0±1.5 years) (29). 
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Results: NRS/VAS

Eleven study arms utilized either the NRS or VAS pain 
scales. Pain ratings were standardized to a 0–10 score. 
Figure 2 displays mean differences in pain scores between 
genders. Four arms reported greater pain ratings in males 
compared to female ratings (26,27,30,35), however these 
differences were not statistically significant (P>0.05). 
In the 11 comparisons (n=3,752), the overall weighted 
mean difference (95% CI) in pain severity was −0.26  
(95% CI: −0.57 to 0.04, P=0.09). There were no significant 
differences between genders in NRS/VAS pain scores.

For the subgroup analysis, four study arms within the 
NRS/VAS group investigated gender differences in pain 
in advanced cancer patients (Figure 3). Weighted mean 
difference (95% CI) in pain severity was −0.08 (n=2,762, 
95% CI: −0.36 to 0.20, P=0.58). Once again, there 
were no significant differences in pain scores between 
comparators.

Results: BPI

Meta-analysis of the four studies using the BPI to measure 

pain severity revealed a non-significant weighted mean 
difference (95% CI) of 0.03 (n=521, 95% CI: −1.23 to 1.29, 
P=0.96) as outlined in Figure 4. Observed mean difference 
in pain intensity was smallest compared to all other 
analyses sets.

Discussion

This meta-analysis examined the role of gender in pain 
intensity in cancer patients. Results from meta-analysis 
demonstrated no significant differences in self-perceived 
pain between genders in oncology patients. 

Gender differences in cancer-related pain have been the 
subject of several review articles (6,12). A review article 
conducted by Miaskowski examined four studies, all of 
which did not report significant gender differences in cancer 
pain (12). Additionally, Fillingim et al. published a thorough 
review of the relationship between gender and pain (6). The 
authors found that the majority of articles investigating 
gender differences in pain in both the cancer and non-
cancer setting typically report either significantly greater 
pain scores in females or insignificant gender differences 

Figure 1 Literature search strategy and results.

Potentially relevant abstracts 
identifiedin database search 
(n=1,911): OVID Medline (n=309); 
EMBASE (n=1,517); Cochrane (n=85).

Potentially relevant abstracts 
reviewed (n=1,808)

Studies evaluated in detail 
(n=127)

Excluded based on abstract 
(n=1,681)

Excluded based on incompatible 
data (n=116)

Articles reporting gender specific 
pain intensity (n=11)

Relevant articles from 
cross-referencing (n=2)

Studies included (n=13)

Duplicates removed (n=103)
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in pain (6). Rarely has it been found that men experience 
significantly more severe pain scores than women (28). 
These trends were somewhat reflected in our meta-analysis. 
Across the 15 included study arms, a total of 3 reported 
significantly greater mean pain severity in females, while 1 
showed significantly greater pain scores in males. 

A subgroup analysis of gender differences in pain 
was performed on a group of advanced cancer patients. 
Chronic pain is reported in 80–90% of patients with 
metastatic cancer (36). Because pain management is a 
primary objective with palliative care patients, investigation 

into gender-specific pain differences in advanced cancer 
patients is of great relevance. In our advanced cancer 
subgroup, mean differences in gender pain scores were 
not significantly different between genders (Figure 3), thus 
analgesic administration should not be modified based on 
gender. Male and female patients should be treated equally 
for management of pain, without assuming that females 
have greater pain sensitivity. However, given that only 
four studies have been published in this setting, future 
investigations should explore gender differences in pain 
amongst advanced cancer patients. This will facilitate 

Figure 2 Forest plot of mean sex difference in pain scores in studies examining patients with Numerical Rating Scale (NRS) or Visual 
Analogue Scale (VAS) measurement tools.

Figure 3 Forest plot of mean sex difference in pain scores in studies examining advanced cancer patients with Numerical Rating Scale (NRS) 
or Visual Analogue Scale (VAS) measurement tools.

Figure 4 Forest plot of mean sex difference in pain scores in studies examining patients with Brief Pain Inventory (BPI). 
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greater confidence in the validity of this observation. 
Limitations of this meta-analysis include possible 

reporting bias in the existing literature. Due to the relative 
ease of prevalence reporting, a greater proportion of 
research articles exploring patient pain experience favour the 
use of prevalence data as opposed to severity measures (6).  
Pain severity scores in studies investigating cancer patient 
gender differences are sparse and may not ultimately 
translate similarly with pain prevalence results. Severity 
ratings were chosen because they provide a more multi-
dimensional measure of pain suitable for meta-analysis.

Certain cancers may cause more pain than others and 
result in differing severity between genders. For example, 
somatic pain has been found to be more common in men 
while women tend to suffer more from visceral pain (37). 
Our meta-analysis included a wide variety of cancers. 
Unfortunately, only 3 out of the 15 study arms reported 
on one type of primary cancer type (30,31) which negated 
the ability to perform further subgroup analysis by cancer 
site. As well, it is possible that gender differences in pain 
may be more pronounced at different stages of cancer (36).  
While these questions were not able to be explored, 
researchers should consider them topics of interest for 
future studies.

Conclusions

In closing, there does not appear to be a significant 
difference in self-reported cancer pain scores between 
genders. Future examination into gender differences in pain 
based on primary cancer type and stage is recommended.
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Supplementary 

Appendix 1 Search strategies by database

(A)	 Database: Ovid MEDLINE (R) <1946 to December 
Week 1 2016>

Search strategy:
1.	 exp pain/ (369683)
2.	 exp pain management/ (26750)
3.	 exp sex factors/ (258241)
4.	 [(gender or sex or sexes or male or female or men or 

women) adj2 (difference* or different)].mp. (81916)
5.	 (1 or 2) and (3 or 4) (7676)
6.	 exp neoplasms/ (3221266)
7.	 5 and 6 [369]
8.	 limit 7 to (English language and humans) [309]

(B)	 Database: Embase Classic + Embase <1947 to 2016 
Week 52>

Search strategy:
1.	 exp pain/ (1165273)
2.	 exp analgesia/ (151167)
3.	 (pain adj2 management).mp. (29752)
4.	 exp sex difference/ (336917)
5.	 sex factor*.mp. (961)

6.	 [(gender or sex or sexes or male or female of men or 
women) adj2 (difference* or different)].mp. (376365)

7.	 (1 or 2 or 3) and (4 or 5 or 6) (17398)
8.	 exp neoplasm/ (4162889)
9.	 7 and 8 (1689)
10.	 limit 9 to (human and English language) (1517)

(C) Database: EBM Reviews-Cochrane Central Register of 
Controlled Trials <November 2016>
Search strategy:
1.	 exp pain/ or pain.mp. (93098)
2.	 exp pain management/ or pain management.mp. 

(4156)
3.	 analgesia.mp. (21881)
4.	 exp sex factors/ or sex factor*.mp. (5345)
5.	 [(gender or sex or sexes or male or female or men or 

women) adj2 (difference* or different)].mp. (7583)
6.	 (1 or 2 or 3) and (4 or 5) (1281)
7.	 exp neoplasms/ or (neoplasm* or cancer* or tumor or 

tumour).mp. (100049)
8.	 6 and 7 [93]
9.	 limit 8 to English language [85]


