
Vol.:(0123456789)1 3

Osteoporosis International (2024) 35:515–521 
https://doi.org/10.1007/s00198-023-06960-y

ORIGINAL ARTICLE

Effect of gender on the evolution of pain and quality of life 
after treatment of symptomatic vertebral fragility fractures

Pilar Peris1,2 · Jordi Blasco1 · Ana Monegal1 · Helena Florez1 · Núria Guañabens1,2 · Josep Lluis Carrasco3

Received: 21 March 2023 / Accepted: 26 October 2023 / Published online: 30 November 2023 
© The Author(s) 2023

Abstract
Summary  The evolution of pain and quality of life after a symptomatic vertebral fracture differs according to patient gender, 
with a worse evolution in women independently of the treatment received.
Purpose  In a previous randomized clinical study comparing the effect of vertebroplasty (VP) vs. conservative therapy 
(CT) on pain evolution and quality of life (QoL) of patients with symptomatic vertebral fractures (VF), we observed the 
development of chronic back pain in 23% of subjects, independently of the therapy received. This study analyses the effect 
of gender on the evolution of pain and QoL in these subjects.
Methods  118/125 randomized patients (27 males/91 females) with recent symptomatic VFs were evaluated. All received 
a standardized analgesic and antiosteoporotic format of treatment. Pain and QoL were evaluated by VAS and Qualeffo-41, 
respectively, at baseline, at 2 weeks and 2 and 6 months. We compared pain evolution and QoL after treatment (CT vs. VP) 
according to gender, and analysed factors including age, time of evolution, treatment received, baseline VAS, previous VFs 
(total and recent), incidental VFs, lumbar and femoral T-scores, and analgesic and antiosteoporotic treatment.
Results  At baseline, there were no differences in age (males 74.8 ± 11.2 vs. females:73.2 ± 8.7 years), time of evolution, 
number of VFs (males:3.8 ± 2.4 vs. females: 3.1 ± 2.4), treatment received (VP, males:59%, females:45%), lumbar or femoral 
T-score, baseline VAS (males:6.8 ± 2.1 vs. females:6.8 ± 2.2) or Qualeffo score (males:52.2 ± 24.4 vs. females:59.7 ± 20.6). 
Pain and QoL evolution differed according to gender, being better in males. These differences were significant after two 
months independently of the treatment and the development of incidental VF during follow-up.
Conclusions  Pain and QoL evolution after a symptomatic VF differs according to gender, with a worse evolution in women 
independently of the treatment received.
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Introduction

Vertebral fractures (VFs) are the most common type of 
osteoporotic fracture. Although this type of fracture is fre-
quently overlooked, they can cause chronic back pain and 
significant impairment in the quality of life [1–3]. Indeed, 
in a previous randomized controlled trial (RCT) compar-
ing the effects of percutaneous vertebroplasty (VP) versus 
conservative treatment on the quality of life and pain relief 
in patients with painful osteoporotic VFs, we observed the 
development of chronic back pain in nearly one quarter of 
the patients (23%), independently of the treatment received 
(i.e., VP or conservative treatment) [4]. On evaluating the 
factors related to the development of chronic back pain, 
having a longer symptom onset time, multiple acute VFs 
and higher baseline scores for pain (evaluated by the visual 
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analogue scale [VAS]) were related to chronic back pain, as 
was female gender [4]. Previous reports have also indicated 
female predominance related to the development of chronic 
back pain in patients with fragility fractures [5, 6]. However, 
whether this finding reflects a more severe disease in women 
[1, 2, 7–10] or differential pain response/evolution related to 
sex, is not known at present.

Therefore, the aim of this study was to analyse the effect 
of sex on the evolution of pain and quality of life in patients 
with symptomatic fragility VFs included in a previous RCT 
comparing the effect of vertebroplasty versus conservative 
treatment. To do this, we compared the evolution of pain and 
quality of life according to sex along the first 6 months of the 
study, controlling for possible factors that could be related 
to chronic back pain development in both genders as well as 
the type of treatment received for VsF (conservative vs. VP).

Materials and Methods

The detailed study design has been previously published 
[11]. Briefly, we performed a RCT comparing VP with con-
servative treatment for improving pain and quality of life 
in individuals with recent painful osteoporotic VFs over a 
1-year follow-up period.

The study was conducted at the Neurointerventional 
Radiology Department of the Imaging Diagnostic Centre, 
in conjunction with the Rheumatology Department of the 
hospital. All patients were referred to the Rheumatology 
Department and those with clinical symptoms compatible 
with acute VF were screened. Inclusion criteria were: 
acute, painful osteoporotic VF from T4-L5 with clinical 
onset < 12 months, confirmed by spine radiography and 
the presence of oedema on magnetic resonance (MR) 
images or activity on bone scan and with a VAS score ≥ 4. 
Exclusion criteria were: untreatable coagulopathy, active 
local or systemic infection, current malignancy, vertebral 
canal occupation by a fragment of the vertebral body or 
non-osteoporotic VF, active associated disorders (i.e., 
fibromyalgia or spondyloarthropathies) or other disorders 
(i.e., dementia) that may interfere with correct assessment 
of quality of life and pain. Ethical approval was obtained 
from our hospital Ethics Committee (Project number 
2907; Clinical Trials number ID NCT00994032) and all 
participants provided written informed consent.

Spinal X-rays and MR were performed in all subjects at 
baseline. Patients were clinically assessed at baseline and 
thereafter at 2 weeks, and at 2, 6 and 12 months. Medication 
details, including antiosteoporotic and analgesic therapy were 
recorded throughout the study. Treatment included calcitonin 
during the first month [12] and analgesics when necessary 
(with a standardized format that included tramadol up to 
200 mg/day, ibuprofen 600 mg every 8 h, and acetaminophen 

1 g every 8 h if needed and 25 mg of percutaneous fentanyl 
when necessary, according to the evolution of pain) in 
both groups of patients (with additional VP depending 
on randomization [the VP procedure was undertaken in 
symptomatic VF with associated oedema in MR]). After one 
month of treatment, patients began/or continued treatment 
with bisphosphonates (oral or intravenous), or teriparatide 
according to the attending physician. Analgesic treatment 
was categorized into minor analgesics (acetaminophen and/
nonsteroidal anti-inflammatory drugs) and minor and major 
opiate derivatives. Pain assessment was based on the VAS 
(from 0 to 10: in which 0 indicates no pain and 10 indicates 
the maximum level of pain). For quality of life measurements, 
the Qualeffo-41 test was used. This questionnaire consists 
of 41 items and includes five domains: pain, physical 
function, social function, general health perception and 
mental function. Domain scores range from 0 to 5 and total 
Qualeffo-41 from 0 to 100, being 100 the worst status [13]. 
Pain and quality of life were assessed at baseline and at all 
the follow-up time points.

Bone densitometry was performed in all patients before 
randomization and at 12 months and standard radiographs 
of the thoracic and lumbar spine were obtained to analyse 
VFs at baseline, and at 6 and 12 months. According to the 
Genant criteria, the severity of the deformity was graded as 
mild (20–25% height reduction), moderate (25–40%) and 
severe (> 40%) [14].

Statistical Analysis

Quantitative variables were described using means and 
standard deviations whereas frequencies and percentages 
were reported for qualitative variables. Associations 
between gender and qualitative variables were assessed by 
the chi-square and Fisher’s exact tests, whereas t-tests were 
used for quantitative variables.

The evolution of pain measures over time was fitted 
using B-splines regression [15]. A random intercept at 
the subject level was included in the model to account for 
subject baseline variability and the cluster structure of data. 
Longitudinal correlation was taken into account by including 
an autoregressive residual in the model.

The means of pain measures by treatment group 
were compared at each visit time using a t-test. To avoid 
multiplicity of type-I error the p-values were adjusted using 
the Hochberg approach [16]. The present study compared 
the evolution of pain and quality of life between sexes during 
the first 6-month period of the study, since the number of 
subjects decreased at 12 months, and therefore the statistical 
analysis was not sufficiently powered.

The overall type-I error rate was set at 5%. Statistical analyses 
were carried out using nlme, splines and compareGroups 
packages [17] of R v4.1.3 software [18].
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Results

Of the initial 125 (97 females/28 males) patients randomized, 
118 (91 females/27 males) received the allocated 
intervention, and these were the subjects evaluated with a 
follow-up of 6 months.

As shown in Table 1, there were no statistically significant 
differences between the two groups of patients (males and 
females) with respect to the principal clinical characteristics 
at baseline. Thus, age (males: 74.8 ± 11.2 vs. females: 73.2 
± 8.7 years), time since symptom onset, number of VFs 
(males: 3.8 ± 2.4 vs. females: 3.1 ± 2.4), treatment received 
for VF (VP or conservative treatment), lumbar or femoral 
T-scores, baseline VAS values (males: 6.8 ± 2.1 vs. females: 
6.8 ± 2.2) and total Qualeffo-41 score (males: 52.2 ± 24.4 
vs. females: 59.7 ± 20.6) were similar in both groups of 
patients as were the number of recent VFs (with oedema) 
identified by MR (males: 2 ± 1.24 vs. females: 2 ± 1.32), 
the number of severe VFs and the number of VPs preformed 
per patient in each group ( Table 1).

VAS scores significantly decreased in both groups of 
patients at all time points during the 6-month follow-up 

period (Figure 1A) However, the improvement in pain was 
greater in males after two months of evolution achieving a 
significant mean difference in VAS ≥ 2 (males vs. females: 
-2.0586 ± 0.737, p = 0.0247) at 6 months of follow-up, 
with similar results when evaluating the quality of life. Thus, 
the Qualeffo-41 total score showed a greater improvement 
in males (Figure 1B and Table 2) after two months, which 
was maintained at 6 months and with similar results in the 
Qualeffo subdomain of pain, again showing a more marked 
decrease in males (Figure 1C). This different evolution in 
pain and quality of life did not seem to be related to the initial 
treatment received for the VF, since both genders received 
similar therapeutic approaches (VP in 59% of males vs. 45% 
of females, p= n.s,) and showed a similar clinical response 
to VP and conservative treatment (interaction analysis of 
gender-treatment for VAS p=0.4 and for Qualeffo-41 p=0.4) 
and a similar use of analgesics (72.2% of males vs. 65.3% of 
women, p=n.s.). In addition, the development of incidental 
VFs during follow-up was similar in both genders (males: 
18.5% vs. females 12.1%, p= n.s.).

When analysing the antiosteoporotic treatment, a 
slight but significantly lower number of males followed 
antiosteoporotic treatment at 6 months (74.1% males vs. 
93.4% females, p=0.01), being oral bisphosphonates the 
most frequent type of antiosteoporotic treatment in both 
genders (66.7% in males vs. 69.2% in females); teriparatide 
and zoledronic acid were slightly more frequently used in 
females (teriparatide in males 3.7% vs. 12.1% in females; 
zoledronic acid in males 3.7% vs. 12.1% in females).

Discussion

Our results show that the evolution of pain and quality of 
life after a symptomatic VF differs according to sex, with a 
worse evolution in women compared to males.

Thus, the evolution of pain, evaluated by the VAS, and 
the Qualeffo-41 score clearly varied between genders, 
particularly two months after initiating treatment for the 
symptomatic VFs, showing a more marked relief in pain 
and improvement in the quality of life in males compared to 
females for up to 6 months of follow-up.

Several studies have shown gender differences in 
the development of chronic pain, with women being 
more frequently affected, particularly in relation to 
musculoskeletal disorders [19–21]. This finding has been 
related not only to the presence of more prevalent chronic 
pain conditions in women but also to higher acute pain 
sensitivity in this gender [19–21]. In fact, when comparing 
disease-associated pain scores in men and women with the 
same diagnosis, women had higher average pain scores than 
men for several disorders, including osteomuscular diseases 
and back pain [22].

Table 1   Baseline characteristics of the patients

Data are mean (SD) or number (%). There were no significant differ-
ences between the groups for any of the measured variables. Treat-
ment VF: treatment received for vertebral fractures (vertebroplasty 
or conservative treatment); Symptom onset < 4  months: number of 
patients with time since symptom onset < 4  months; VF: vertebral 
fracture. VP: vertbroplasty. VAS: visual analogue scale. Qualeffo-41: 
Quality of Life Questionnaire of the European Foundation for Osteo-
porosis. Nº: number. Initial Qualeffo-41-pain: subdomain of pain 
from Qualeffo questionnaire
* Median [1st and 3rd quartiles]

Males (n = 27) Females (n = 91) P value

Age (years) 74.8 (11.2) 73.2 (8.7) 0.482
Treatment VF (VP) 16 (59.3%) 41 (45.1%) 0.281
VF at baseline (n) 3.8 (2.42) 3.14 (2.43) 0.238
Severe VF at baseline 

(n)*
1 [0,1] 1 [0,2] 0.15

Time since pain onset 
(days)

121 (107) 148 (118) 0.273

Symptom 
onset < 4 months (n)

15 (55.6%) 44 (48.9%) 0.698

Nº of procedures (VP) 2.69 (1.49) 2.37 (1.59) 0.479
Nº of recent VF (MR 

oedema)
2.0 (1.24) 2.0 (1.32) 1

Initial VAS score 6.80 (2.10) 6.78 (2.29) 0.956
Initial total Qualeffo-41 

score
52.2 (24.4) 59·7 (20.6) 0.160

Initial Qualeffo-41-Pain 3.44 (1.36) 3.62 (1.11) 0.524
Lumbar T- score -2.76 (1.60) -2.61 (1.59) 0.729
Femoral neck T-score -2.32 (0.94) -2.15 (0.92) 0.496
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Vertebral fractures are one of the most common 
manifestations of osteoporosis. This type of fracture may be 
associated with the development of chronic back pain and 
impaired quality of life [1–3]. Although the factors related to 
these complications are not fully clarified, some studies report 
that the severity of bone disease, particularly the number 
and the severity of the vertebral deformities, are factors that 
can be related to the development of chronic pain in these 
subjects [1, 2, 7–10]. In a previous RCT performed by our 

group in the same cohort of patients aimed at comparing 
the effects of VP versus the conservative approach on the 
quality of life and pain relief, no significant differences were 
observed after two months of treatment [11]. In addition, 
independently of the treatment received, nearly one quarter of 
patients developed chronic back pain [4]. When we analysed 
the factors related to the development/maintenance of back 
pain, subjects with a longer time since symptom onset, 
particularly greater than four months, having higher VAS 

Fig. 1   Mean and 95% confi-
dence interval of VAS (A), total 
Qualeffo-41 score (B) and pain 
subdomain of the Qualeffo-41 
(C) in males (red) and females 
(blue) during follow-up. 
VAS = visual analogue scale. 
Qualeffo-41 = Quality of Life 
Questionnaire of the European 
Foundation for Osteoporosis
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values at baseline, having multiple acute VF and female 
gender were related to the development of chronic back pain 
[4], with similar findings also reported by Firanescu et al. in 
a recent randomized study that also addressed the treatment 
of recent symptomatic VFs [6]. To our knowledge, there are 
no data comparing the evolution of pain and quality of life in 
symptomatic VFs according to gender. Therefore, whether 
or not the clinical evolution of symptomatic VF differs 
according to gender due to differences in the severity of the 
disease and/or the therapeutic approach remains to be fully 
investigated.

In the present study, the differences observed between 
genders did not seem to be related to differences in disease 
severity, since besides having a similar age, the men 
and women studied presented a similar number of VFs 
at baseline with the same mean number of recent VFs, 
when evaluated by MR imaging, and similar lumbar and 
femoral T-scores. In addition, the therapeutic approach in 
the randomization procedure (i.e., conservative treatment 
vs. VP) was also similar in both genders, as was the time 
since symptom onset and the proportion of subjects with less 
than 4 months from symptom onset. Moreover, the baseline 
scores for pain (VAS) and Qualeffo-41 were similar in both 
genders, with all of the above indicating a similar grade 

of disease severity and disability when comparing the two 
genders.

It should be noted that the evolution of pain and the 
Qualeffo-41 score differed after two months of initiating 
treatment for the symptomatic VFs. Thus, whereas pain 
relief and quality of life improved by a similar magnitude 
in both genders at two weeks, after two months males 
showed a greater improvement in pain and, consequently, 
in quality of life. These findings could have been related to 
a differential therapeutic approach or a higher incidence of 
new VFs in the two genders. However, no differences were 
observed in the incidence of new VFs, observing a similar 
proportion in both genders at 6 months. Again, there were 
no differences in the use of analgesics, including major 
opiate derivatives; however, despite women having a worse 
evolution of pain, they tend to have a lower consumption 
of analgesics, possibly related to the more frequent adverse 
effects to opiates derivatives described in women [23]. 
Conversely, a lower percentage of males was receiving 
antiosteoporotic treatment at 6  months. Nevertheless, 
whether this finding was due to a lower compliance or 
persistence of the antiosteoporotic treatment in males 
was not analysed in the present study. This is a recurrent 
finding that has been reported in several epidemiological 
studies, describing not only a less frequent prescription 
of antiosteoporotic treatment in males after a fragility 
fracture but also a lower compliance and persistence with 
antiosteoporotic treatment [24–27].

All of this suggests the influence of gender in the 
susceptibility to develop chronic pain in the individuals 
included in our study. Indeed, recent studies have revealed 
significant sex differences in the physiological mechanisms 
underlying pain, including distinct interactions between 
hormones and the immune system that influence the 
transmission of signals of pain and sex-specific involvement of 
genes and proteins [19, 21]. In this sense, genetic variations in 
the opioid receptor mu 1 have been associated with differences 
in the evolution of low back pain according to gender, 
particularly in terms of pain sensitivity and recovery [28]. On 
the other hand, it has been proposed that gender differences 
in pain are influenced by the way that male and female brains 
process emotional and arousal/attentional aspects of pain [28]. 
There are also gender differences in the structure and function 
of the brain throughout life, with additional psychosocial 
factors contributing to these differences. However, it is not 
known whether gender differences in pain-related brain regions 
could contribute to differences in the prevalence and severity 
of chronic pain [19–21]. Whatever the mechanisms, it seems 
clear that gender influences the efficacy of the therapeutic 
approach in symptomatic VFs, with a worse evolution in 
women, thereby indicating the need to take gender into account 
when evaluating the clinical response of these subjects.

Table 2   Evolution and comparison of the VAS and Qualeffo-41 between 
genders during the study

VAS: visual analogue scale; M: Males, F: female; P-values associated 
with testing significant differences between males and females. SEM: 
standard error of the mean

Mean ± SEM Differences  
(M vs. F) ± SEM

P value

Evolution and comparison of the VAS according to gender
  Baseline M 6.76 ± 0.496 -0.0436 ± 0.562 0.9383
  Baseline F 6.81 ± 0.262
  2 weeks M 5.52 ± 0.701 0.3350 ± 0.792 0.9383
  2 weeks F 5.18 ± 0.367
  2 months M 3.67 ± 0.497 -1.1085 ± 0.560 0.1507
  2 months F 4.78 ± 0.257
  6 months M 3.11 ± 0.669 -2.0586 ± 0.737 0.0247
  6 months F 5.17 ± 0.306

Evolution and comparison of Qualeffo-41 according to gender
  Baseline M 52.4 ± 3.74 -7.28 ± 4.24 0.09539
  Baseline F 59.7 ± 1.97
  2 weeks M 50.3 ± 4.57 -9.57 ± 5.20 0.09539
  2 weeks F 5.18 ± 0.367
  2 months M 50.4 ± 3.77 -7.18 ± 4.27 0.09539
  2 months F 57.6 ± 1.98
  6 months M 39.2 ± 4.59 -16.65 ± 5.10 0.00581
  6 months F 55.9 ± 2.19
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Some of the limitations of this study were the low number 
of patients included in the analysis, particularly of males, and 
the fact that the study was not addressed to evaluate the effect 
of gender on the evolution of pain and the quality of life, and 
particularly on a more individualized evaluation of the cause 
of vertebral pain (apart from that attributed to the VF/s). 
Nonetheless, one of the strengths of this study is the precise 
evaluation of these patients, all included in a RCT with extensive 
analysis of clinical and radiological factors related to the 
evolution of pain, quality of life and incidence of new VFs, as 
well as being the only RCT to date analysing and comparing the 
clinical evolution of pain and quality of life according to gender.

In conclusion, the evolution of pain and quality of life 
after a symptomatic VF differs according to patient gender, 
with a worse evolution in women independently of the type 
of treatment received. Thus, gender should be taken into 
account when evaluating the most adequate therapeutic 
approach in patients with symptomatic VF, as well as effect 
of gender on the compliance and persistence of treatment. 
Further research is needed to confirm these results and future 
studies should be addressed to determine the best therapeutic 
approach according to gender in these subjects.
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