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Introduction

Osteoporosis is a skeletal disease characterized by de-
creased mass and qualitative changes of bone, leading to in-
creased bone fragility and risk of fracture. The micro- and mac-
ro-architecture, material properties, and geometry of bone are 
altered [1,2]. The clinical manifestation of osteoporosis includes 
acute, recurrent or chronic pain and fragility fractures, leading 
to functional limitations, in turn resulting in decreased autono-
my and social participation with considerable social and health 
system costs [3].

Although fragility fractures may occur in any skeletal seg-
ment, the main locations are the spine, the proximal ends of the 
femur and humerus, and the distal end of the radius [4,5].

The pain induced by a fracture in skeletal segments may 
have mechanical, inflammatory, and neuropathic components, 
nevertheless fractures of the vertebral bodies often go undiag-
nosed. Over time, mechanisms such as postural changes with 
continuous contraction of the paraspinal muscles, joint imbal-
ance, and skeletal deformation contribute to progression to-
wards chronic pain [6]. Progressive loss of height with severe 
chronic low back pain is a common symptom in patients with 
osteoporosis, as shown by large population studies, especially 
in the elderly [7,8]. 

Several societies have published guidelines for managing 
osteoporosis, but osteoporosis is both an underdiagnosed and 
undertreated disease, and the assessment and treatment of pain 
in these patients is still complicated [1-4,9-11].

A survey was conducted among specialists dealing with os-
teoporosis in Italy to investigate physicians’ practical approach 
to pain in this condition.

Participants and methods

In June 2020, a virtual meeting was held to identify the 
topics to be covered in a survey aiming to describe osteopo-
rosis pain management in current clinical practice in Italy. The 
meeting was attended by representative experts from Italian sci-
entific societies involved in the management of osteoporosis: 
Italian Association for the Study of Pain (IASP); Italian Socie-
ty of Anesthesia, Analgesia, Resuscitation, and Intensive Care 
(SIAARTI); Italian Society of Orthopedics and Traumatology 
(SIOT); Italian Society of Orthopedics, Medicine, and Rare Dis-
eases of Bone (ORTOMED); Italian Society of Osteoporosis, 
Mineral Metabolism and Bone Diseases (SIOMMMS); Italian 
Society of Endocrinology (SIE); Italian Society of Gerontology 
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and Geriatrics (SIGG). On the basis of the meeting input, the 
experts developed and reviewed a questionnaire. Between Octo-
ber 2020 and January 2021, the questionnaire was administered 
online to members of the scientific societies. The questionnaire 
consisted of 24 questions. Questions in the first section explored 
the respondents’ demographic and professional characteristics. 
The second section investigated their approach to assessing and 
treating pain in patients with osteoporosis. Additional questions 
about specific topics relative to their specialization were ad-
dressed to the IASP, SIAARTI, SIOT, ORTOMED, SIOMMMS, 
SIE, and SIGG members. Open and closed (multiple-choice, 
with either single or multiple permitted answers) questions were 
included. Interviews were anonymous. Data were analyzed by 
descriptive statistics and presented as absolute numbers or per-
centages. The Chi square test analyzed comparisons. 

The English version of the survey questionnaire is present-
ed as Supplementary Material.

Results

Clinical practice in Italy
Overall, 486 physicians answered the questionnaire. Of these, 
359 (74%) confirmed that they managed patients with osteo-
porosis and were therefore included in this study. Respondents 
were spread across all the Italian regions and their number per 
region was proportional to the population of each region. The 
specializations most frequently represented were orthopedics 

(n=239), gerontology (n=89), anesthesia (n=77), endocrinol-
ogy (n=25), and rehabilitation (n=25). More than 70% of re-
spondents had at least 5 years’ clinical experience with oste-
oporosis. 

Each physician had examined 1-600 patients with osteopo-
rosis in the previous 6 months (median=25 patients). For 42% 
of the respondents (66% of the geriatricians, 37% of the or-
thopedic specialists, 31% of the anesthesiologists, and 30% of 
the endocrinologists), patients with osteoporosis accounted for 
>30% of the examinations they had conducted; for 22% of the 
respondents, they accounted for <10% of examinations. 

Pain in osteoporosis
Sixty-five per cent of physicians reported that less than 30% of 
their patients with osteoporosis had mild–moderate acute pain 
in the month prior to the survey. In total, 70% of physicians 
reported that less than 20% of patients had moderate–severe 
acute pain and that a bit more than 20% of patients had a sub-
acute pain in the three months after the survey, and 50% re-
ported that up to 40% of patients had chronic pain (Figure 1A). 
A similar prevalence of different types of pain was reported 
for patients with osteoporosis and diagnosed fracture (n=264). 
Seventy per cent of physicians reported that less than 25% of 
patients had mild-moderate acute pain; 61% reported that more 
than 35% of patients had a moderate-severe acute pain and that 
a bit more than 20% of patients had a sub-acute pain in the 
three months after the survey. Finally, 50% of physicians re-
ported that 1-30% of patients had a chronic pain (Figure 1B). 

Figure 1 Proportion of physicians who reported pain in >30% of patients (A) with osteoporosis (n=284), or (B) with osteoporosis and diagnosed 
fracture (n=264).
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Patients with acute or recurrent pain, after a radiological 
assessment, are followed up personally by 60% of physicians, 
while 17% refer them to a center for pain therapy, and 5% to 
orthopedics.

For 78% of respondents, pain assessment is based on the 
medical history and clinical examination, while response to 
treatment is always considered by 46% of physicians. The pro-
portions of physicians who always use pain assessment scales 
were lower: 25% for the visual analog scale (VAS) and 29% for 
the numeric rating scale (NRS). Each of these scales is often 
used by 22% of respondents (Table 1).

Most respondents (70%) reported a degenerative spine con-
dition as the cause of pain in >30% of patients; a lower pro-
portion of respondents (50%) reported fragility fractures as the 
cause of pain in >30% of patients.

For 70% of physicians, the first intervention for acute or 
recurrent pain was an analgesic drug, while 26% opted for an 
anti-osteoporotic drug, and 4% a non-pharmacological rehabil-
itation program. Treatment for acute or recurrent pain is often 
or always based on anti-osteoporotic drugs according to 80% 
of the respondents, on paracetamol according to 67%, on opi-
oids and non-pharmacological interventions for 48% each, on 
NSAIDs + opioids for 41%, on NSAIDs for 40%, and on COX-
2 inhibitors for 35%. 

Among the criteria for the selection of pain treatment, the 
following were deemed very important by >50% of respond-
ents: cause of pain (68% of respondents), pain intensity (69%), 
type of pain (53%), and treatments for comorbidities (56%). 
Improvement of functionality was considered a very important 
criterion for assessing treatment efficacy by 66% of physicians, 
while physical examination and patient satisfaction were very 
important for 52% and 56% of respondents, respectively.

When the prescribed pain treatment is not effective, an as-
sociation of pharmacological with non-pharmacological thera-

py is often or always chosen by 75% of respondents, the addi-
tion of an analgesic by 61%, a change of anti-osteoporotic drug 
by 59%, and a dose increase of the current analgesic by 58%. 

According to the physicians, >50% of patients with osteo-
porosis have pain localized at the spine (61% of respondents), 
the lower limbs (7% of respondents), and the hip (5% of re-
spondents).

The cause of pain in >20% of patients with osteoporosis 
is related to a recent vertebral fracture for 61% of physicians, 
a previous vertebral fracture for 54%, osteoporosis for 21%, a 
concomitant degenerative disease for 62%, and a concomitant 
inflammatory disease for 32%.

Pain management by specialization
The answers given by the members of the most represented 
specialist groups (anesthesiologists, geriatricians and orthope-
dics) were analyzed.

Almost all these respondents said they use medical history 
and physical examination as criteria for pain assessment. Al-
though the NRS is an important tool, frequent use of it (quite 
often, often, always) was found to be more common among an-
esthesiologists (98%) than among geriatricians (75%) and or-
thopedic specialists (52%, p<0.001). On the contrary, frequent 
use of VAS for pain assessment was less commonly reported 
(43-63%) across all three groups (Table 2).

Among treatments for pain, frequent use of anticonvul-
sants and antidepressants (often or always) was found to be 
more common among anesthesiologists and geriatricians than 
orthopedic specialists (22%, 23%, 8%, respectively; p<0.001). 
Frequent use of selective COX-2 inhibitors was less com-
mon among geriatricians than anesthesiologists and orthope-
dic specialists (21%, 42%, 39%, respectively; p=0.025). On 
the contrary, frequent use of NSAIDs was higher among or-
thopedic specialists than geriatricians and anesthesiologists 
(27.5%, 33.3%, 48.4%, respectively; p=0.017). Frequent use 
of an NSAIDs/opioids combination was more common among 
geriatricians (21%, p=0.012) than anesthesiologists (47%) 
and orthopedic specialists (47%). Conversely, frequent use of 
opioids alone was less common among orthopedic specialists 
(37%, p<0.001) than anesthesiologists (80%) and geriatricians 
(60%). In addition, frequent acetaminophen use was less com-
monly reported by orthopedic specialists (61%, p<0.025) than 
by anesthesiologists (77%) and geriatricians (83%), while fre-
quent use of non-pharmacological treatments was less common 
among geriatricians (42%, p=0.032) than among anesthesiolo-
gists (57%) and orthopedic specialists (52%) (Table 3).

Discussion and conclusions

We report the results of a survey conducted with the aim of 
describing the current management of pain in patients with os-
teoporosis in Italy. Specialists belonging to scientific societies 
involved with osteoporosis and fragility fractures were invited 
to participate, and a board of experts prepared the question-
naire.

The answers show that, in the respondents’ experience, 
chronic pain is more frequent in individuals with osteoporosis 

Brandi M.L. et al

Table 1 Methods used by respondents for the assessment of pain.

Table 2 Methods for the assessment of pain often or always used, 
according to the main specialization.

METHOD OFTEN USED
N (%)

ALWAYS USED
N (%)

Clinical history and physical examination 28 (11) 200 (78)

Response to analgesic drugs 61 (24) 117 (46)

NRS 55 (22) 74 (29)

VAS 55 (22) 63 (25)

NRS: numerical rating scale; VAS: visual analogue scale

ANESTHE-
SIOLOGISTS

(N=42)

GERIA-
TRICIANS

(N=48)

ORTHO-
PEDICS
(N=126)

P-VALUE

Medical history 
and clinical 
examination

42 (100%) 48 (100%) 122 (97%) 0.233

Numerical 
rating scale 41 (98%) 36 (75%) 66 (52%) <0.001

Visual analog 
scale 18 (43%) 27 (56%) 79 (63%) 0.173
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than in the general population (approximately 50% vs 26-28%) 
[1,12–14]. The pain experienced by patients with osteoporosis is 
localized to the prevalent facture sites (i.e., forearms, spine and 
hips). In patients with vertebral fractures, the pain they experi-
ence is often not directly linked to the fractures, which suggests 
that some fragility fractures go undiagnosed. Most respondents 
treat pain, and personally follow up their patients with acute 
or chronic pain, which shows that they feel confident and ad-
equately trained for this clinical activity. This finding seems 
to contrast with the rare use of pain assessment scales, which 
suggests low adherence to the national regulation on pain man-
agement (Italian law 38/2010), and inadequate evaluation of 
patients’ clinical conditions. Indeed, current Italian law states 
that pain assessment and management must be reported in the 
patient’s clinical record; this requires quantification of the pain 
intensity using scales, evaluation of the type of pain, localiza-
tion of the pain, and recording of its evolution. This law is in 
line with the relative SIAARTI guidelines and with the interna-
tional NICE guidelines for chronic pain management [15,16]. The 
use of objective tools for assessing pain was found to be very 
frequent among anesthesiologists and geriatricians, and rare in 
the other groups of specialists. 

Pain in patients with osteoporosis is often interpreted as 
due to osteoarthritis, suggesting that the possibility of a frac-
ture is not considered as frequently as it needs to be. Acute 
or recurrent pain is often treated with NSAIDs, but several 
other options are also chosen, revealing highly inconsistent 
clinical behavior, and suggesting a lack of familiarity with 
shared recommendations. Some differences were found in the 
preferred analgesics: COX-2 inhibitors seem to be more often 
used by anesthesiologists and orthopedic specialists than by 
geriatricians, and orthopedic specialists seem to use NSAIDs 
less frequently than the other specialists. A clear prevalence of 
pharmacological treatments in comparison with non-pharma-

cological interventions was found. Orthopedic specialists and 
physiatrists use this latter type of treatment more often than 
other specialists do.

Notwithstanding this inconsistency in the choice of treat-
ments, the respondents use the correct criteria for choosing 
pain treatments, in line with current recommendations: cause, 
intensity, type of pain, presence of comorbidities [15,16]. Con-
sistently, the criteria used to evaluate therapy efficacy are usu-
ally correct, namely [15]: improvement of functionality, patient 
satisfaction, and quality of life. When the choice of treatment 
is reconsidered, because of inefficacy of a previous therapy, 
the answers show that inappropriate behaviors are not rare, and 
decisions are not consistent. Switching to a different treatment 
seems to be the most frequent choice, followed by the associ-
ation of a second drug; a dose increase and re-appraisal of the 
anti-osteoporotic drug are less frequent choices.

Another important recommendation is to initiate the treat-
ment with efficient drugs early in the disease course, as the 
consequences of late intervention have an impact on the results 
of the selected therapy.

In conclusion, a better approach to treating pain in patients 
with osteoporosis should be encouraged. Objective assess-
ment of pain as a guide for the institution of early and efficient 
treatment seems to be a neglected aspect. Early and sustained 
treatment of pain would help to prevent physical function dete-
rioration and disability. Consensus on the choice of treatments 
seems to be scarce.
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OSTEOPOROSIS PAIN SURVEY
a)	 What is your main specialization?
b)	 Do you personally care for patients with osteoporosis?
c)	 How long have you been a medical doctor?
d)	 How long have you dealt with osteoporosis?
e)	 Where do you work?
f)	 In which Italian region do you work?
1	 How many patients with osteoporosis have you examined in 

the past 3 months?
2	 What proportion of your patients are osteoporosis patients?
3	 How many patients with fragility fracture have you examined 

in the past 3 months?
4	 How many of the patients with osteoporosis examined in the 

past 3 months had pain that could be linked to osteoporo-
sis?

5	 How many patients with osteoporosis and a diagnosed frac-
ture have you examined in the past 3 months?

6	 Among patients with osteoporosis, indicate the percentages 
(0%, 1–10%, 11–30%, 31–50%, >50%) with:

	 • Mild-moderate acute pain (for 1 month)
	 • Moderate-serious acute pain (for 1 month)
	 • Sub-acute pain (for 1–3 months)
	 • Chronic pain (for ≥3 months)
7	 Among patients with osteoporosis with diagnosed fracture, 

indicate the percentages (0%, 1–10%, 11–30%, 31–50%, 
>50%) with:

	 • Mild–moderate acute pain (for 1 month)
	 • Moderate–serious acute pain (for 1 month)
	 • Sub-acute pain (1–3 months)
	 • Chronic pain (for ≥3 months)
8	 When acute spine pain or pain exacerbation occurs in pa-

tients with osteoporosis, after X-ray, what do you usually 
do?

	 • Follow up the patient personally
	 • Refer the patient to the emergency department
	 • �After assessment of pain, refer the patient to a center for pain 

management
	 • �For the choice of treatment, refer the patient to their family phy-

sician, who has a global view of the patient
	 • �Advise referral to a specialist (in anesthesia, gerontology, physi-

atry and rehabilitation, neurosurgery, orthopedics, rheumatolo-
gy, interventional radiology, or oncology)

9	 Do you assess pain in the patient with osteoporosis?
10	 How often do you use the following methods of pain assess-

ment? (always, often, quite often, sometimes, never)
	 • History and physical examination
	 • NRS
	 • VAS
	 • Other scales
	 • Response to the analgesic therapy
11	 In what proportion of patients with osteoporosis and acute 

or exacerbated pain of the spine is the pain associated 
with the following causes? (0%, 1–10%, 11–30%, 31–50%, 
>50%)

	 • Degenerative diseases of the spine
	 • Fragility fracture
	 • Other

12	 When the patient with osteoporosis has acute or exacerbat-
ed pain of the spine, the first intervention is:

	 • Analgesic treatment
	 • �Reappraisal of the anti-osteoporotic treatment, if currently used
	 • Non-pharmacological/rehabilitation treatment
13	� For the treatment of acute or exacerbated pain of the spine 

in the patient with osteoporosis, how often do you use the 
following treatments? (always, often, quite often, some-
times, never)

	 • Anti-depressants/antiepileptic drugs
	 • COX-2 selective inhibitors
	 • NSAIDs
	 • NSAIDs + opioids
	 • Anti-osteoporotic drugs
	 • Acetaminophen
	 • Non-pharmacological treatments
	 • Other
14	 How important are each of the following criteria for the 

choice of the treatment for acute or exacerbated pain of the 
spine in the patient with osteoporosis? (not important, of lit-
tle importance, important, very important, I have no opinion)

	 • Cause of pain
	 • Amount of bone mass loss
	 • Type of pain (acute/exacerbated)
	 • Comorbidities/polypharmacy
	 • Age
15	 How important are the following criteria for the assessment 

of the analgesic treatment? (not important, of little impor-
tance, important, very important, I have no opinion)

	 • Diary with daily assessment of pain
	 • Physical examination
	 • Satisfaction with the analgesic therapy
	 • Improvement of functionality/QoL
16	 When the treatment of acute or exacerbated pain of the 

spine in the patient with osteoporosis is ineffective, how of-
ten do you choose one of the following? (always, often, quite 
often, sometimes, never)

	 • Dose increase of the analgesic
	 • �Association of a drug with the non-pharmacological treatment
	 • Shift to a non-pharmacological treatment
	 • Association of two or more analgesics
	 • Change/adjustment of the anti-osteoporotic treatment
17	 What sites are usually affected by pain in patients with oste-

oporosis? (0–5%, 6–10%, 11–20%, 21–50%)
	 • Spine
	 • Shoulders
	 • Upper limbs
	 • Pelvis
	 • Lower limbs
18	� How often do you localize acute or exacerbated pain to the 

spine in patients with osteoporosis? (0–5%, 6–10%, 11–
20%, 21–50%)

	 • Recent vertebral fracture
	 • Outcomes of a previous vertebral fracture
	 • Only osteoporosis
	 • Concomitant degenerative diseases
	 • Concomitant inflammatory diseases
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