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Introduction

Researches on the possible physiopathological,
clinical and epidemiological correlations between
gender and pain have increased exponentially in recent
years.1 The topics evaluated are varying, such as
preclinical studies on mechanisms responsible for sex
differences in pain, human laboratory researches on
sex differences in pain perception and endogenous
pain modulation, clinical and epidemiological studies
about sex differences in pain prevalence and in
response to pain treatments. Population-based studies
consistently demonstrate greater pain prevalence
among women compared with men.1At the same time,
the general prevalence of several common chronic
pain conditions appears greater in women than in men,
namely fibromyalgia, migraine and tension-type
headache, temporo-mandibular disorders, irritable
bowel syndrome and interstitial cystitis.1,2 On the other
hand, conflicting results come from epidemiological
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highlighted: i) a greater pain prevalence was evidenced in
women in the Pre-phase; ii) among patients with chronic
pain, anxiety and depression were significantly more
present in women compared with men; iii) oncologic pain
was more prevalent in men; in a specular way, non-
oncologic pain showed a greater prevalence in women in
both phases; iv) strong opioids therapy was higher for men.
Some sex differences in pain seem to exist in IMUs,
although less evident if compared with those previously
reported in other settings. A more careful assessment of
coexisting conditions such as anxiety, depression or
cognitive impairment can result in a better management of
these problems.
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studies in hospitalized patients. Costantini et al.3 and
Trentin et al.4 reported pain as slightly more frequent
in women than in men: on the other hand, a more
recent paper of Visentin et al.5 reported no difference
in the prevalence of pain. Moreover, no specific data
on patient admitted to Internal Medicine wards are
reported in these papers. Finally, we found no data on
gender difference in pain treatment before and after
educational interventions.

With respect to experimentally-induced pain,
previous qualitative and quantitative researches have
usually concluded that women display greater
sensitivity to multiple pain modalities compared with
men, and show greater temporal summation of pain
while men present greater conditioned pain
modulation.2,6,7 However, a more recent review reveals
that there are inconsistent data to demonstrate a
correlation between sex and pain sensitivity.8 Sex
differences in response to pain treatment are also
described; in particular, a recent meta-analysis
concluded that women exhibit greater analgesia in
response to mixed action opioids at least in clinical
studies.9 Moreover, data from other studies suggest
that there could be also sex differences in response to
non-pharmacologic treatment.10,11 Furthermore,
another matter of debate remains the underlying
mechanisms of such a disparity, with the interaction
of biological, psychological and sociocultural factors
being suggested as the most possible responsible.6,12,13
An intriguing conclusion could be that really, the pain
experience of women and men does not differ in a
phenomenological sense but rather, they could
describe their experiences in different ways.14

In this paper we report the results of a post-hoc
analysis of the previously published FADOI-
DOMINO study,15 in which data on pain assessment
and treatment in a large population of patients
admitted to 26 Internal Medicine wards in Italy were
analyzed before and after an on-site educational
intervention that involved both physicians and nurses.
The aim of our analysis was to re-evaluate the findings
we obtained in this population of patients, in order to
verify a possible correlation between gender and pain
prevalence, association with depression and cognitive
impairment, clinical assessment and treatment. 

Materials and Methods

We retrospectively analyzed the data of the
FADOI-DOMINO study15 that was performed in 26
Internal Medicine Units in Italy, with two cross-
sectional surveys (Pre-phase and Post-phase)
interspersed with an educational program. In the Pre-
phase each center reviewed the hospital charts of the
last one hundred consecutive patients hospitalized for
any cause. An educational program was conducted in

each center by means of the outreach visit, a face-to-
face meeting between health personnel and a trained
external expert. Six months after, each center repeated
the data collection (Post-phase), specular to the pre-
phase. In our post-hoc analysis of both phases, we
focused our attention on sex differences in reported
incidence of pain, reporting of pain intensity
monitoring, presence of depression or cognitive
impairment, registration in the clinical records of
quali-quantitative definition of pain and duration,
oncologic or non-oncologic pain, use of strong opioids
and opioids adverse effects. As for statistical analysis,
descriptive statistics refer to all included patients. For
continuous variables, mean and standard deviation
were calculated. For each discrete variable, the
percentage (prevalence) was calculated as the number
of cases in each category, in relation to all cases with
non-missing values of that variable. In general,
statistical comparisons of Pre-phase versus Post-phase
and comparison of gender in each phase were
performed with the Chi-square test; a P value less than
0.05 was deemed as statistically significant. All
statistical analyses were generated with the use of
standard procedures of SAS software, version 9.2
(SAS Institute, Cary, NC, USA). 

Results

All the 5200 medical charts of the FADOI-
DOMINO study were re-analyzed: the characteristics
of the population were described elsewhere.15 In
particular, 70.8% of our patients were 70 years or
older and 61.2% among them showed three or more
medical concomitant conditions.

The data on gender, prevalence of pain, reporting
of pain intensity monitoring, prevalence of depression
and cognitive impairment are summarized in Table 1.
A greater pain prevalence was evidenced in women
but only in the Pre-phase of the study (37.4% vs
32.6%, P<0.001); interestingly, after the educational
program no sex differences appeared in pain reporting
(37.7% vs 37.2%, P=0.73). When we analyzed the
prevalence of pain in female groups according to the
geographical distribution (North vs Centre vs South
Italy), we noted a gradient of prevalence among the
three different areas of Italy (prevalence of pain:
47.5%, 34.2% and 24.8% respectively). In our study
we did not collect data on ethnicity, social conditions
and cultural level of patients. The registration in the
clinical records of pain intensity monitoring during the
post educational phase was significantly higher than
the pre-educational phase (P<0.001), but no sex
differences were evident in the two phases (pre-phase:
47.3% vs 48.0%, post-phase: 77.1% vs 77.7%: P=ns).
When evaluating a possible correlation with common
chronic pain conditions, a relationship was found for

[page 214]                                               [Italian Journal of Medicine 2018; 12:1008]

Article

Non
-co

mmerc
ial

 us
e o

nly



anxiety and depression in women compared with men
in both phases of the study (26.7% vs 22%, P<0.001
in Pre-phase; 28% vs 16.5%, P<0.001 in Post-phase);
for cognitive impairment a difference appeared in
women compared with men only in the Pre-phase
(20.3% vs 14.3%, P<0.001). 

In Table 2 the data on the presence in the clinical
records of clinical characteristics and duration of pain,
prevalence of cancer and non-cancer pain, strong
opioids therapy and side effects are reported. In the post
educational phase, the percentages of patients with
assessment of the characteristics of pain was
significantly greater with respect to the pre-educational
phase (P<0.001), but without sex differences in both
phases (pre-phase: 61.7% vs 63.3%; post-phase: 75.7%
vs 75%: P=ns). When stratifying patients for oncologic
and non-oncologic pain, our analysis revealed a greater
prevalence of the first in men in both phases of the study
(8.8% vs 5.7%, P<0.001 in Pre-phase; 10.4% vs 6.7%,
P<0.001 in Post-phase); in a specular way, non-
oncologic pain showed a greater prevalence in women
in both phases (29.6% vs 21.5%, P<0.001 in Pre-phase;
29.4% vs 24.8%, P<0.001 in Post-phase). 

The prevalence of strong opioids therapy was
higher for men with respect to women for all phases
of the study, but it reached statistical significance only

in the Post-phase (8.8% vs 7.6% in Pre-phase, P=0.11;
15.3% vs 12.9%, P=0.012 in Post-phase). Finally, no
sex differences were evidenced for opioids-induced
adverse effects, having constipation, nausea/vomiting
and drowsiness the same incidence in men as
compared with women. 

Discussion

Pain can be viewed as a leading health problem all
over the world since the Institute of Medicine
indicates for its management an annual economic
burden of about $700 billion in the United States.16
While acute pain is one of the most important reasons
for admission to emergency care,17 chronic pain leads
to diminished quality of life, physical disability and is
a serious risk factor for suicide.14 A broad range of
variables determine the different pain responses from
an individual to an another. Sex turns out to be a
critical factor in modulating the experience of pain
with a growing evidence from research demonstrating
that the two sexes experience pain in a different
manner as well as they respond differently to specific
classes of analgesic drugs. At the same time, numerous
biopsychosocial mechanisms are hypothesized to be
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Table 1. Prevalence of pain, pain intensity evaluation and some associated conditions, in a population of 5200 patients
admitted to Internal Medicine wards according to gender distribution and phases of the DOMINO study. Data are ex-
pressed as percentage. Statistical comparisons are between genders within study phases.

              Population           Patients with         Pain intensity            Presence of              Presence of
              (5200 pts)                  pain                    reported                depression     cognitive impairment
       (Pre-phase: 2,600)                                           (within patients    (within patients    (within patients
       (Post-phase: 2600)                                               with pain)            with pain)            with pain)

                         Male  Female                   Male  Female                   Male  Female                   Male  Female                   Male  Female

Pre-phase          48.6°     51.4                      32.6*     37.4                       47.3      48.0                       17.5      18.8                      22.0*     26.7

Post-phase         49.3      50.7                       37.2      37.7                       77.1      77.7                      14.3*     20.3                      16.5*     28.0

Statistical              
significance (°)=P<0.05          (*)=P<0.001                                                   (*)=P<0.001         (*)=P<0.001

Table 2. Prevalence of some clinical and therapeutic findings, in a population of patients with pain admitted to Internal
Medicine wards according to gender distribution and phases of the DOMINO study. Data are expressed as percentage.
Statistical comparisons are between genders within study phases.

            Clinical pain         Percentage of         Percentage of        Strong opioid        Percentage of
           characteristics                non-cancer pain       cancer pain             therapy     strong opioid-related
               reported                                                                                                                                            side effects

                         Male  Female                   Male  Female                   Male  Female                   Male  Female                   Male  Female

Pre-phase           61.7      63.3                      21.5*     29.6                       8.8*       5.7                         8.8        7.6                        12.5      12.2

Post-phase         75.7       75                       24.1*     29.4                      10.4*      6.7                       15.3*     12.9                       11.7      11.9

Statistical              
significance                                    (*)=P<0.001          (*)=P<0.001         (*)=P<0.001
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responsible for sex differences both in acute and
chronic pain, such as different influence of sex
hormones on central and peripheral nervous
system,13,18 gender differences in stress-induced
hyperalgesia and analgesia,13 psychological response
to stress and pain,13 endogenous opioid function,19 and
pain reporting.18 Taken together, the findings from
epidemiological and clinical studies clearly
demonstrate that women have a substantially higher
risk for many common pain conditions. With respect
to pain intensity, results are less consistent and likely
influenced by multiple methodological factors,
including selection biases in studies and the potential
for sex differences in the effects of pain treatments.
On the other hand, no such data are available in the
present literature on series of patients admitted to
Internal Medicine wards, that are frequently elderly,
frail and with heavy multimorbidity burden. Our
results agree only partially with data from literature.
In fact, in our population we reported no clear gender
differences in pain prevalence, with only a slightly
greater prevalence for pain in women but only in the
Pre-phase of our study. This can be due to the high
prevalence of multimorbidity in our population: as
reported by Patel et al.,20 the increasing number of
associated medical conditions plays a major role on
pain prevalence in the elderly. The slight difference
between the two phases could be explained with the
increasing attention of health care providers in pain
reporting, obtained after the educational intervention.
In relation to the regional distribution of the
prevalence of pain, our data are inconclusive and
potentially misleading. The lack of data to correlate
regional differences with ethnicity, social and cultural
status of the study population, does not allow to draw
any conclusion on this issue.

In our study we found a greater prevalence of
depression among women in both study phases, and
these data agree with available literature. Cognitive
impairment was more frequently reported in women
only in the Pre-phase. This last finding could be due
to the influence related to the educational training, as
previously said. 

When evaluating possible mechanisms implicated
in sex differences in pain, those like anxiety,
depression, attentional processes, pain-coping
strategies and catastrophizing appeared associated
with the experience and report of pain, and all have
been shown to vary as a function of sex. While men
usually use behavioral distraction and problem-
focused tactics to manage pain, women frequently use
coping techniques such as social support, positive self-
statements, emotion-focused strategies, cognitive
reinterpretation, attentional processes.6,12
Catastrophizing, defined as a negative cognitive and
affective response to pain including feelings of

helplessness, magnification and ruminative thoughts,
is more common in women. Sex differences in
catastrophizing have been shown to mediate sex
differences in clinical pain in patients with chronic
pain.14 Some evidence indicates that men demonstrate
greater self-efficacy, referred as the belief that one can
successfully perform a behavior to achieve a desirable
objective.1 A lower degree of self-efficacy has been
found to be associated with higher levels of pain and
physical symptoms.1,21 Similarly, depressive
symptoms are viewed as predictors of future
musculoskeletal disorders such as low back pain;14 on
the other hand, positive emotions appear associated
with a reduction in pain reporting.14 Also, the
sociocultural belief about sex role is being addressed
as a relevant determinant of pain responses, since pain
expression is usually more socially acceptable among
women;22 moreover, culture-related variability in
stereotypical beliefs about pain can play a role in sex
differences.23

Intriguingly, our study did not reveal sex
differences in relation to the quali-quantitative
definition of pain (continuous, continuous with
exacerbations, breakthrough pain). This was an
unexpected observation and we can only speculate that
as stated by Paller14 the two sexes could also describe
their pain experiences in different ways, but both use
the same terms when they are requested to better
qualify the type of pain. However, it should be pointed
out that our patients all suffered from chronic pain, so
that we can suppose they had more ability to give a
best quali-quantitative definition. 

By stratifying the pain by cause, we observed a
greater prevalence of oncologic pain in men, while
non-oncologic pain was more frequent in women. This
could agree with findings from literature showing a
higher prevalence of some chronic pain conditions in
women relative to men.1,2 Furthermore, research
findings highlight that estrogen in premenopausal
women seems to enhance pain in most chronic
diseases while testosterone more probably improves
quality of life.14

Moreover, this finding well correlates with the
evidence of a major use of strong opioids in our male
population, since these drugs are more frequently
prescribed for cancer pain. 

In our experience, opioids-related adverse events
were similar in men and women, in particular for
nausea/vomiting, constipation and numbness. Once
again, this evidence is partially discordant with data
from literature suggesting that women experience
more toxicity from opioids particularly when referring
nausea and vomiting.24,25 Nevertheless, in our
hospitalized population the pain is more frequently
chronic and patients could be accustomed to take
opioids and therefore suffer less adverse effects. 
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Our study has some limitations: since it was
conducted in Internal Medicine Units, it explores
almost exclusively chronic pain. So, we cannot draw
any conclusion about gender differences in acute pain.
Moreover, we do not evaluate the possible interference
with the healthcare providers features. In fact, clinical
research supports the hypothesis that pain reporting
may vary as a function of the sex of healthcare
provider; this observation pinpoints the importance of
the interpersonal context of verbal pain reporting.14
Furthermore, other studies reveal sex differences also
in the diagnosis and treatment options that healthcare
providers predispose for patients that complain
pain.14,26,27

Finally, our data were not stratified with respect to
biological, psychological, sociocultural factors as well
as for demographic provenience since patients were
of every race and religion, social and cultural level and
resident both in urban and suburban areas. 

On the other hand, our study has some strengths:
we report data on gender differences on pain in a wide
population of frail, elderly patients with heavy
comorbidity, admitted to Internal Medicine wards, a
setting for which such data were not previously
available. Moreover, this is a multicenter study and
this feature strengthens our results and the possibility
to extend them to a wider population. 

Furthermore, the Pre-phase and Post-phase were
interspersed by an educational program that allowed
us to potentiate the skills of healthcare providers in
pain identification, definition and reporting as well as
in pain management and treatment.

In conclusion, to our knowledge, our work is the
first that evaluates in detail the prevalence and
characteristics of pain in a population of patients
admitted to Internal Medicine Departments. Starting
from our experience we can conclude that some sex
differences in pain could really exist in our
population of patients admitted to Internal Medicine
wards, although less evident as previously reported
in other settings. Probably, sex differences in pain
prevalence could be reduced with educational
programs aimed at improving the skills of healthcare
providers in pain identification and reporting. In our
study anxiety, depression and partly also cognitive
impairment were more frequently associated with
chronic pain conditions in women than in men. As a
perspective, a major attention for coexisting common
conditions such as anxiety, depression or cognitive
impairment can result in a better management of
these problems and in turn of pain. In our experience
sex differences exist for oncologic and non-
oncologic pain, being the first more prevalent in men
and the second in women. Consequently, sex
differences exist in the prescription of strong opioids
that is less frequent for women. 
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