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Abstract
Background: Lower back pain (LBP) and osteoarthritis (OA) are common musculoskeletal disorders and account for around
17.0% of years lived with disability worldwide; however, there is a lack of real-world data on these conditions. Paracetamol
brands are frequently prescribed in France for musculoskeletal pain and include Doliprane, Dafalgan, and Ixprim
(tramadol-paracetamol).
Objective: The objective of this retrospective study was to understand the journey of patients with LBP or OA when treated
with paracetamol.
Methods: Three studies were undertaken. Two studies analyzed electronic medical records from general practitioners (GPs)
and rheumatologists of patients with OA or LBP, who had received at least one paracetamol prescription between 2013 and 2018
in France. Data were extracted, anonymized, and stratified by gender, age, and provider specialty. The third study, an infodemiology
study, analyzed associations between terms used on public medical forums and Twitter in France and the United States for OA
only.
Results: In the first 2 studies, among patients with LBP (98,998), most (n=92,068, 93.0%) saw a GP, and Doliprane was a
first-line therapy for 87.0% (n=86,128) of patients (71.0% [n=61,151] in combination with nonsteroidal anti-inflammatory drugs
[NSAIDs] or opioids). Among patients with OA (99,997), most (n=84,997, 85.0%) saw a GP, and Doliprane was a first-line
therapy for 83.0% (n=82,998) of patients (62.0% [n=51,459] in combination). Overall, paracetamol monotherapy prescriptions
decreased as episodes increased. In the third study, in line with available literature, the data confirmed that the prevalence of OA
increases with age (91.5% [212,875/232,650] above 41 years), OA is more predominant in females (46,530/232,650, 20.0%),
and paracetamol use varies between GPs and rheumatologists.
Conclusions: This health surveillance analysis provides a better understanding of the journey for patients with LBP or OA.
These data confirmed that although paracetamol remains the most common first-line analgesic for patients with LBP and OA,
usage varies among patients and health care specialists, and there are concerns over efficacy.
(JMIR Public Health Surveill 2022;8(10):e37790) doi: 10.2196/37790
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Introduction
Background
Musculoskeletal disorders are associated with chronic and
debilitating pain, account for 17% of all years lived with
disability worldwide, and are particularly prevalent in higher
income countries (Western Europe, 20.8%; United States,
25.8%; Japan, 26.2%) [1]. The recurrent pain experienced can
have considerable consequences, causing anxiety and generally
negatively impacting a patient’s quality of life [2]. With the
global population of individuals over 60 years of age expected
to increase significantly by 2050 [3], management of these
disorders, which often progress with age, is particularly
important. Two of the most common conditions causing
musculoskeletal pain are lower back pain (LBP) and
osteoarthritis (OA) [4].

LBP
LBP, the most common musculoskeletal disorder, is experienced
by approximately 38.0% of the general population, and is the
leading cause of disability worldwide [5,6]. A previous study
has shown that most patients experience mild LBP (25.0%),
with severe LBP experienced by the least patients (5.0%) [7].
With rates increasing in the United States by 62.3% between
1992 and 2006, and more patients seeking assistance from health
care professionals (HCPs), the prevalence appears to be

increasing [8]. LBP can result from acute trauma, such as
strenuous physical activities like lifting, pushing, or pulling a
heavy load, with pain intensity ranging from sharp shooting
pain, arising during sudden strenuous activity, to chronic pain
that develops slowly over time as a result of degenerative
changes within the spinal cord [9,10]. However, the vast
majority of cases are classified as acute nonspecific, as no
definitive cause can be identified, and this will be the focus of
this study [11]. Frequently, nonspecific LBP is acute or subacute
in nature and may resolve within days to a few weeks; however,
LBP is considered chronic if the pain persists for more than 12
weeks [12].
For patients with acute nonspecific LBP, effective treatment
remains a challenge [12,13]. Management is often patient
centered and involves patient education and reassurance.
Nonpharmacological options, such as physical exercise and
manual techniques, are usually considered prior to
pharmacological therapies. For chronic LBP, multidisciplinary
care, involving a number of specialists, may also be considered.
Paracetamol or nonsteroidal anti-inflammatory drugs (NSAIDs)
are usually the first-line pharmacological options. If ineffective,
stronger medications, such as opioids, antidepressants, and
gabapentinoids, can be used; however, the risk of an adverse
reaction is higher, and regular patient re-evaluation is required.
Invasive surgery is usually the last option and is considered on
a case-by-case basis (Table 1) [12,14-19].

Table 1. Guideline recommendations for acute lower back pain.
Guideline

Disease management options in the guideline

High Authority of Health Recommendation of Good Practice

First-line option: Patient information and self-management

Management of a patient with common low back pain [19]

Second-line option: Physical activity, paracetamol, and nonsteroidal antiinflammatory drugs
Third-line option: Multidisciplinary approach
Fourth-line option: Biopsychosocial

French Society of Rheumatology (Société Française de Rhumatologie)

First-line option: Reassurance

How is low back pain or common low back pain treated? [18]

Second-line option: Pharmacological and nonpharmacological pain treatment
Third-line option: Physical activity and psychosocial therapy

National Institute for Health and Care Excellence (NICE) Guideline

First-line option: Patient information and physical activity

Low back pain and sciatica in over 16s: assessment and management [17] Second-line option: Nonsteroidal anti-inflammatory drugs and paracetamol
in combination with weak opioids
Third-line option: Specialist referral
Noninvasive treatment for acute, subacute, and chronic low back pain: A First-line option: Nondrug therapies such as physical activity, acupuncture,
clinical practice guideline from the American College of Physicians (ACP) relaxation, and biofeedback
[12]
Second-line option: Nonsteroidal anti-inflammatory drugs
Third-line option: Tramadol or duloxetine
Fourth-line option: Opioids

OA
OA is characterized by the progressive destruction of articular
cartilage associated with subchondral bone remodeling,
formation of osteophytes, and secondary inflammation of
synovial membranes [20,21]. Pain, mediated by a number of
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factors, including innervation and vascularization of the articular
cartilage, is a principal symptom of OA [21,22]. Compressive
forces, along with hypoxia, are believed to stimulate the
development of nerves, causing pain even after inflammation
has subsided [23]. OA-related pain includes both nociceptive
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and nonnociceptive components [24], and is associated with
abnormally excitable pain pathways in the peripheral and central
nervous systems [21].
Symptomatic knee OA is one of the more common forms of
OA, experienced by approximately 22.9% of individuals over
40 years, and is a significant cause of disability [25,26]. In
France, current OA management guidelines recognize the need
for a combinational approach, using both pharmacological and
nonpharmacological treatments tailored to each patient. First-line
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pharmacological options include paracetamol and NSAIDs,
followed by opioids, symptomatic slow-acting drugs, and
duloxetine (off-label use). Topical agents and intra-articular
treatments have also been recommended (Table 2) [27].
Furthermore, these patients often have comorbidities, which
may increase the risk of drug-drug interactions and limit the
range of drugs that can be used. Age-associated differences in
drug sensitivities should also be considered when treating older
patients [28,29].

Table 2. Guideline recommendations for osteoarthritis.
Guideline

Disease management options in the guideline

French Society of Rheumatology (Société Française de Rhumatologie)

First-line option: Nonsteroidal anti-inflammatory drugs (paracetamol if
Recommendations on the pharmacological treatment of knee osteoarthritis nonsteroidal anti-inflammatory drugs are contraindicated)
[27]
Second-line option: Weak/strong opioids
Third-line option: Symptomatic slow-acting drugs
Fourth-line option: Duloxetine
National Institute for Health and Care Excellence (NICE)

First-line option: Patient information, self-management, and thermotherapy

Osteoarthritis: care and management [30]

Second-line option: Exercise, manual therapy, weight loss, and electrotherapy
Third-line option: Pharmaceutical management (eg, creams, paracetamol,
nonsteroidal anti-inflammatory drugs, and opioids)
Fourth-line option: Surgery

American College of Rheumatology/Arthritis Foundation

First-line option: Topical or oral nonsteroidal anti-inflammatory drugs
Guideline for the management of osteoarthritis of the hand, hip, and knee alongside physical, psychosocial, and mind-body approaches
[31]
Second-line option: Intra-articular glucocorticoid injections, paracetamol,
and duloxetine
Third-line option: Tramadol

The Role of Paracetamol
Given the similarities in the initial treatment recommendations
for both LBP and OA, paracetamol is the most commonly
employed first-line analgesic for both conditions, used by over
94.4% of patients with LBP and over 96.0% of patients with
OA [32-35]. There are a variety of paracetamol brands available
in France, and Doliprane is the most prescribed paracetamol
(Table 3) [36,37]. This is backed up by an infodemiology study
analyzing 44,283 social media posts, in which Doliprane was
the most mentioned paracetamol with 31.7% of posts, followed
by Dafalgan with 10.9% of posts and Ixprim with 9.8% of posts
[38].
The use of long-term analgesia for patients over 65 years
remains challenging, and HCPs must weigh the benefits and
risks given the potential increased risk of adverse effects in
these patients [39,40]. A high proportion of patients discontinue
prescription analgesics within the first few months due to
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inadequate pain relief or intolerable side effects [41,42]. With
few clinical trials enrolling patients over 65 years and fewer
incorporating diverse races and ethnicities, there is limited data
available for patients over 65 years. Infodemiology, a relatively
new method allowing real-word data collection, may help fill
the knowledge gap [28]. In this project, infodemiology
encompasses electronic medical records (EMRs), interactive
online medical forums, and social media (Twitter), allowing
analysis of this publicly available, previously unexplored,
valuable source of data [43].
As the prevalence of these diseases is expected to increase with
the aging population, having a thorough understanding of the
requirements of patients who seek treatment is important and
may assist in the development of gold-standard care. This
retrospective project was designed to provide an insight into
the journey of French patients with OA or LBP treated with
paracetamol.
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Table 3. Chemical and brand names of drugs evaluated for use in lower back pain and osteoarthritis.
Chemical name

Brand name

Betamethasone

Diprostene

Diclofenac

Unbranded
Voltarene

Diclofenac epolamine

Flector

Gabapentin

Neurotonin

Ketoprofen

Bi-Profenid

Paracetamol

Dafalgan
Doliprane
Unbranded

Paracetamol-codeine

Klipal

Paracetamol- dextropropoxyphene

D-Antalvic

Paracetamol-opium

Lamaline

Tramadol-paracetamol

Ixprim

Methods
Project Design
Two retrospective noninterventional studies were performed in
France, using EMRs, with a focus on patients with LBP and
OA. These studies were distinct, and the data were analyzed
separately, but the methods used to generate the results were
the same.
The third study, an OA open-source study, used social listening.
For this, publicly available data were analyzed, focusing on
patients with OA, from both the United States and France.
For all 3 studies, the data collected were used to identify usage
of analgesics in anonymized patients with either LBP or OA.
This retrospective project analyzed data extracted from EMRs
provided by doctors working in the community and discussions
on social media. As such, no efficacy or safety data, or reasons
for termination of medication were collected.

Population Characteristics and Patient Journey Data
Sources
For the EMR studies, prescription data for approximately 3
million people were obtained from general practitioners (GPs)
and rheumatologists in France. Comprehensive data on
diagnoses, prescriptions, referrals, physician visits, and
laboratory results allowed for analysis of pharmacological and
nonpharmacological therapies. For patients with OA, data were
collected between September 2013 and August 2018, and the
following criteria were applied: (1) the patient must have visited
a GP or rheumatologist between September 2013 and August
2018; (2) the patient must have at least one OA diagnosis,
defined by International Classification of Diseases Version 10
(ICD-10) codes M15-M19; and (3) the patient must have at
least one paracetamol prescription. For patients with subacute,
acute, or chronic LBP, data were collected between October
2013 and September 2018, and the following criteria were
applied: (1) the patient must have visited a GP or rheumatologist
between October 2013 and September 2018; (2) the patient must
have at least one LBP diagnosis, defined by ICD-10 code M54.5;
https://publichealth.jmir.org/2022/10/e37790
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and (3) the patient must have at least one paracetamol
prescription. Distinguishing between different brands of
paracetamol was not possible, so drugs were separated by brand
name in order to understand usage patterns and distinguish
preference.
Details on drugs prescribed in addition to paracetamol were
extracted from the database. The drugs included in the analysis
were the most frequently used and approved drugs for the
treatment of either OA or LBP. For OA, this included
ketoprofen, opioids, and NSAIDs in combination with opioids
and some intra-articular steroidal injections. For LBP, this
included ketoprofen, opioids, and NSAIDs in combination with
opioids, intra-articular steroidal injections, antiepileptic drugs,
and some antidepressants. In some cases, details of dose and
the type of concomitant medication were not collected and
therefore not reported in this analysis.

OA Open-Source Study
The OA open-source study, which focused on both French and
United States populations, gathered data from only publicly
available sources. Questions, comments, and posts related to
back pain and OA from both English and French language public
medical forums and Twitter were extracted into a text data set.
For the United States only, data were extracted for the year 2016
from The Centers for Disease Control and Prevention National
Health Interview Survey (CDC NHIS), which comprehensively
captures major aspects of a respondent’s health and wellness
condition; however, only relevant data, such as demographics,
occupation, income bracket, and major medical conditions, were
included.

Endpoints
The endpoint of this project was to define the demographics of
patients with OA and LBP, and develop an understanding of
the management of these conditions in France, including how
prescribing methods differ between GPs and rheumatologists.
In addition, this project aimed to evaluate the use of paracetamol
in patients with OA and LBP within France.
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Data Management and Transformation
For the EMR studies, anonymized patient data provided by the
Decision Resources Group (DRG) [44] were loaded into the
querying platform (Snowflake platform version 3.12.0), and
analysis was performed using Structured Query Language. The
following transformations and operations were applied to the
data: demographics; comorbidities and clinical profiling;
treatment persistence; and patient journey.
Patients were stratified by gender and age, as well as provider
specialties. Comorbidities and clinical profiling were assessed
by interrogating the medical history data that triggered an entry
related to a prescription, procedure, or diagnosis in the
physician’s office. Medical history data were captured as part
of a patient’s anamnesis. Diagnostic data were captured on an
ongoing basis, and medical history data and current diagnoses
were consolidated to map a patient’s comorbidity profile.
To take into account gender and age, medical history and
diagnostic data were assessed to determine the frequency and
distribution of diagnoses based on ICD-10 codes (either for OA
[M15-M19] or LBP [M54.5]), and these data were then further
segmented into gender and age groups (10-year increments).
Treatment persistence was assessed for patients who had
received a paracetamol prescription. For this, the first
paracetamol prescription was defined as the initiation of therapy,
and longitudinal prescription data were then assessed to account
for further paracetamol prescriptions over time. For patients
with more than 60 days without a prescription, defined by the
difference between the first prescription plus days of supply
and the subsequent prescriptions, 2 separate pain therapies were
reported. Prescription for another main medication, either a
different brand or active compound, was considered termination
of the preceding pain medication and considered a switch event;
however, no distinction between concomitant and new agents
was made. Treatment duration was assessed and visualized
across the entire population and analyzed in smaller cohorts
based on age, gender, and comorbidity profile.
Assessment of the patient journey involved analyzing pain
medication dynamics for patients with either OA or LBP across
the entire patient population, as well as subcohorts over time.
Switching dynamics assessed the share for each pain medication
brand by month. This also segmented the patient share for “new”
patients, who had no preceding pain medication prescription
over the observation period; “switch” patients, who received
other pain medication brands and whose treatment was switched
during the respective month; and “repeat” patients, who were
prescribed the same brand as in the preceding month. Where
the volume of data was sufficient for product brands, the patient
share and uptake rate analyses were segmented across age,
gender, and comorbidity subcohorts.
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and responses from public medical forums and Twitter data,
leaving only the key relevant “talking points,” which were then
broken down into key words and phrases for analysis. For the
CDC NHIS data, all unanswered fields in a record were floored
to zero, categorized features were label encoded and dummied
to separate columns, and prevalence of OA was selected as the
target variable.

Statistical Methods
All analyses conducted in this work were descriptive, and no
other confirmatory statistical tests were applied. For the EMR
studies, patient data were primarily summarized with
percentages, which were calculated using Excel (Microsoft
Corp). In some instances, the median for the duration in days
was calculated. The data are reflective of what was presented
within the EMRs, and no missing values were imputed. Internal
DRG therapeutic area experts who specialized in OA and LBP
reviewed the results of the analysis for the respective OA or
LBP data. For this analysis, in some cases, absolute numbers
were recalculated from percentages.
For the OA open-source study, graph/network analysis was
applied to study pairwise relationships between the following:
symptom-condition, condition-treatment, symptom-medicine,
symptom-treatment, symptom-diet and supplements, and
symptom-activities. The relationship between 2 terms was
determined by their co-occurrence in the same comment or post.

Ethical Considerations
This noninterventional work was performed on fully deidentified
and anonymized patient EMRs, and the methodology did not
require any human interaction. Therefore, no notifications to
the National Competent Authorities or Ethics Committee were
required by national and local regulations and requirements.

Results
LBP
LBP Population Characteristics
In the first EMR study, 98,998 patients with LBP were included.
The majority (n=69,299, 70.0%) of the patients were between
21 and 60 years, and 54.0% (n=53,459) were female (Table 4).
Most (92,068/98,998, 93.0%) patients were treated by a GP,
with acute and subacute LBP being the most common
complaints. Many patients presented with comorbidities,
including additional musculoskeletal system disorders, and
respiratory system and digestive system disorders.
The distribution by age and specialty showed that the difference
in distribution was highest in patients aged 21-40 years
compared with those aged 61-90 years, who had a higher
percentage of visits to the rheumatologist (Figure 1).

For the OA open-source study, Python’s Natural Language
Toolkit library was employed to extract nonrelevant discussions
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Table 4. Patient characteristics for the electronic medical record–based studies.
Lower back paina (N=98,998)

Osteoarthritisa (N=99,997)

<40

30,689 (31.0)

1000 (1.0)

41-50

18,810 (19.0)

3000 (3.0)

51-60

18,810 (19.0)

12,000 (12.0)

61-70

14,850 (15.0)

24,999 (25.0)

71-80

8910 (9.0)

27,999 (28.0)

81-90

4950 (5.0)

23,999 (24.0)

>90

990 (1.0)

6000 (6.0)

Female

53,459 (54.0)

67,998 (68.0)

Male

45,539 (46.0)

31,999 (32.0)

General practitioner

92,068 (93.0)

84,997 (85.0)

Rheumatologist

6930 (7.0)

15,000 (15.0)

Baseline demographics
Age (years), n (%)

Gender, n (%)

Care setting, n (%)

a

Absolute numbers were recalculated from percentages.

Figure 1. Distribution of patients with lower back pain by age group and specialist setting.

Patient Therapeutic Journey
Paracetamol prescription was required for inclusion into the
study. Among those included, 87.0% (86,128/98,998) received
the Doliprane paracetamol brand as first-line therapy and 71.0%
(61,151/86,128) were taking it in combination with other drugs,
such as NSAIDs or opioids.
Of the 12.0% (10,335/86,128) of patients who switched from
the Doliprane brand to a second-line therapy, 52.0%
(5374/10,335) received an alternative paracetamol product, of
which, Lamaline, Dafalgan, and Ixprim were equally prescribed
(all n=215, 4.0%). Voltarene (397/4961, 8.0%) was the most
popular option for the 48.0% (4961/10,335) of patients who
switched to a nonparacetamol product as second-line therapy,
followed by Bi-Profenid (198/4961, 4.0%).
Of the 13.0% (12,870/98,998) of patients who received a
non-Doliprane brand paracetamol as first-line therapy, 57.0%
(7336/12,870) switched to Doliprane as second-line therapy,
and 43.0% (5534/12,870) of those taking a nonparacetamol
product as first-line therapy switched to Doliprane as second-line
https://publichealth.jmir.org/2022/10/e37790
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therapy. Of those taking Doliprane as second-line therapy,
69.0% (5062/7336) were using it in combination with other
drugs, such as NSAIDs or opioids.
Assessing the choice of treatment by episode and setting, the
prescribing patterns of paracetamol as a monotherapy by GPs
appeared consistent over multiple episodes; however, their use
of paracetamol combination treatments decreased over time and
the use of other drugs increased (Figure 2).
Reviewing the top 5 brand paracetamol agents used for the
treatment of LBP, Doliprane was the most used (approximately
57.0% [52,440/92,000] and 64.0% [3840/6000] for GPs and
rheumatologists, respectively), with GPs making more use of
unbranded paracetamol and Bi-Profenid, compared with
rheumatologists, who favored Flector and Diprostene (Table
5). For rheumatologist prescriptions, the use of Doliprane as
monotherapy and combination therapy decreased over time.
Overall, 90.0% (89,098/98,998) of all paracetamol products
prescribed were branded and 79.0% (57,670/73,000) of all
nonparacetamol medications were branded.
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Figure 2. Distribution of patients with lower back pain on Doliprane versus other medications by episode.

Table 5. The top 5 agents prescribed for patients with lower back pain by general practitioners and rheumatologists.

a

Drug used

General practitionera (N=92,000), n (%)

Rheumatologista (N=6,000), n (%)

Paracetamol (Doliprane)

52,440 (57.0)

3840 (64.0)

Paracetamol (Dafalgan)

26,680 (29.0)

1620 (27.0)

Paracetamol (Voltarene)

16,560 (18.0)

480 (8.0)

Paracetamol (unbranded)

12,880 (14.0)

N/Ab

Ketoprofen (Bi-Profenid)

11,040 (12.0)

N/A

Diclofenac epolamine (Flector)

N/A

600 (10.0)

Betamethasone (Diprostene)

N/A

540 (9.0)

Absolute numbers were recalculated from percentages.

b

N/A: not applicable.

OA
OA Population Characteristics
In the second EMR study, 99,997 patients with OA were
included, of which, 96.0% (n=95,997) were over 50 years, with
most between 71 and 80 years (n=27,999, 28.0%), and 68.0%
(n=67,998) were female (Table 4). The majority (84,997/99,997,
85.0%) of cases were seen by a GP, of which, approximately
60.0% (50,998/84,997) were for diffuse OA or unspecified OA;
in comparison, 67.0% (10,050/15,000) of cases seen by a
rheumatologist were for knee OA.

Patient Therapeutic Journey
Doliprane as a prescribed paracetamol brand was the most
common analgesic of those analyzed among both GP and
rheumatology specialties, being the first-line therapy for 83.0%
(82,998/99,997) of patients. Among patients who received
Doliprane as a prescribed paracetamol first-line therapy, 62.0%
(51,459/82,998) used it in combination with another drug. Of
the 13.0% (10,790/82,998) of patients who used Doliprane as
a prescribed paracetamol first-line therapy and switched to an
alternative therapy, 30.0% (3237/10,790) moved to an
alternative paracetamol product, with the most common being
Dafalgan (194/3237, 6.0%), followed by Lamaline (129/3237,
4.0%), while 70.0% (7553/10,790) moved to a nonparacetamol
product, with the most common being diclofenac (Voltarene)
https://publichealth.jmir.org/2022/10/e37790
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(906/7553, 12.0%), followed by Flector (453/7553, 6.0%).
Among the patients who switched from a non-Doliprane drug
(n=16,999) as a prescribed first-line therapy, 30.0%
(5100/16,999) of those taking paracetamol moved to Doliprane
as second-line therapy, and 70.0% (11,899/16,999) of those
taking a nonparacetamol product moved to Doliprane as
second-line therapy. Among those for whom Doliprane was a
prescribed paracetamol brand as a second-line therapy, 63.0%
(10,709/16,999) were using it as a combination therapy.
GPs showed fairly consistent prescribing patterns, with
Doliprane as monotherapy being the most common choice across
episodes; however, rheumatologist prescribing patterns were
comparatively less consistent (Figure 3).
Reviewing the top 5 paracetamol agents prescribed overall for
OA, Doliprane as a prescribed brand was the most popular in
both GP (48,999/99,997, 49.0%) and rheumatologist
(11,000/99,997, 11.0%) settings, followed by Dafalgan (Figure
4). Regarding nonparacetamol agents, Voltarene was prescribed
in 27.0% (15,120/56,000) of patients by GPs and 4.0%
(2,240/56,000) by rheumatologists, followed by Flector (Figure
4). Of the paracetamol products prescribed, 92.0%
(91,997/99,997) were branded, and of the nonparacetamol
products prescribed, 86.0% (48,160/56,000) were branded.
Overall, paracetamol was favored over NSAIDs for both LBP
and OA; however, NSAID use was higher in patients with OA.
JMIR Public Health Surveill 2022 | vol. 8 | iss. 10 | e37790 | p. 7
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Figure 3. Distribution of patients with osteoarthritis on Doliprane versus other medications by episode.

Figure 4. The top 5 agents among (A) paracetamol and (B) nonparacetamol treatments for patients with osteoarthritis.

OA Open-Source Study
Population Characteristics
The OA open-source study, using data obtained by social
listening, showed that OA occurrence increases with age, that
is, approximately 91.5% (212,875/232,650) of patients were
over 41 years. These data suggest that the overall incidence of
OA is 17.3% (40,248/232,650) and that OA is more predominant
in females (46,530/232,650, 20.0%) than males (32,571/232,650,
14.0%). Furnishing workers, communications equipment
operators, and workers in military-specific occupations reported
the highest incidence of OA, whereas life and physical scientists
and computer specialists reported the lowest rates. There is an
indication that both smoking and alcohol consumption may
influence the overall risk of OA. The most common
comorbidities reported, including circulatory and respiratory
system disorders, are shown in Multimedia Appendix 1.

Patient Therapeutic Journey

anti-inflammatory drugs and analgesics mentioned the most.
Specific drugs, such as tramadol, Doliprane, Dafalgan, and
Voltarene, were also mentioned. The discussion around pain
medications shifted from analgesics and NSAIDs, to stronger
medications, such as morphine, Lamaline, Di-Antalvic,
Neurontin, and Klipal, as pain intensity increased.
From the 285,315 posts discussing when to seek medical advice
on Twitter, the primary reasons identified were inflammation,
pain, overweight, stiffness, and swelling. Evidence also
suggested that noninvasive nonpharmacological options, such
as massage therapy, are generally preferred by patients for the
management of OA-related pain. Of the 36,071 posts discussing
pain medications in the context of back pain and OA, 2175 posts
revealed that paracetamol, analgesics, and opioids were the most
frequently discussed (Figure 5). Furthermore, posts from France
were more likely to mention specific drug names or classes,
whereas posts from the United States contained general terms
related to medicine.

According to the data obtained from medical forums, pain was
the most commonly reported reason for using medication, with
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Figure 5. The most commonly used medications for osteoarthritis-related pain according to Twitter in (A) English (United States) and (B) French
(France). Information was collected through the automated metrics provided by each of the social media monitored during the study.

Discussion
This overview of analgesic usage in France analyzed data
obtained from GP and rheumatologist practice settings, along
with information extracted from publicly available sources,
such as medical forums and Twitter, in France and the United
States. The data presented within this project provides several
insights into the journey of patients with LBP and OA.
https://publichealth.jmir.org/2022/10/e37790
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In this project, across all 3 studies, the proportion of women
experiencing LBP or OA was higher than that in men. In line
with this finding, a study in France assessing chronic
musculoskeletal pain found a higher prevalence in women (41%,
95% CI 40.2-42.4) than in men (29%, 95% CI 28.0-30.3) [45].
We showed that the prevalence of OA increases with age, with
the majority of patients being over 60 years. This was expected,
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owing to the degenerative nature of this disease that progresses
with age [46,47].

further 39.0% of patients had switched from an NSAID due to
side effects [56].

With 70.0% of the patients with LBP aged between 21 and 60
years, lifestyle and physical workload have been considered
factors associated with an increased risk of LBP [48]. Data
obtained from patient records indicated that a higher percentage
of patients with LBP and OA visited GPs as opposed to
rheumatologists, likely due to the need for a referral in order to
see a specialist. Additionally, older patients (>61 years) were
more likely to visit a rheumatologist rather than a GP, possibly
due to pre-existing comorbidities (eg, arthritis).

On the other hand, contrary evidence on the efficacy of
paracetamol for musculoskeletal disorders has been published.
A randomized double-blind study by Williams et al [32]
compared paracetamol use with placebo for the treatment of
acute back pain in 1643 participants and found no effect on
recovery time. The median time to recovery was 17 days (95%
CI 14-19) for those who took paracetamol regularly, 17 days
(95% CI 15-20) for those who took paracetamol as needed, and
16 days (95% CI 14-20) for the placebo group [32].
Additionally, a meta-analysis review that included 1785 cases
reported that paracetamol did not produce better outcomes than
placebo for patients with LBP, including for scores of sleep,
quality of life, or physical function [57]. Interestingly, a 2005
meta-analysis review found that paracetamol use was an
effective pain management approach for patients with chronic
pain, with a favorable safety profile compared with NSAIDs,
recommending that paracetamol be used as an NSAID sparer
[58]. Another meta-analysis review of 10 randomized controlled
trials, including 1712 patients with OA, found that while
NSAIDs were more effective than paracetamol for pain relief,
paracetamol was still effective [59]. Conversely, paracetamol
in combination with weak opioids (eg, tramadol) has been
proven to be effective in managing pain symptoms associated
with OA [60]. In addition to being clinically ineffective in the
treatment of LBP and OA, use of paracetamol can result in
abnormal liver function test results compared with placebo [61].

The top 5 treatments prescribed by GPs and rheumatologists
differed between conditions, with diclofenac use more prevalent
in patients with OA, possibly reflecting the differences in
practice guidelines. However, these variations could also be
attributed to the different underlying pain mechanisms involved
(eg, chronic vs acute pain), with chronic inflammation
predominant in patients with OA [49].
In both EMR studies, the majority of prescriptions, both for
paracetamol and nonparacetamol, were branded, possibly due
to the majority of patients in France using national insurance
to cover medical costs [50]. In both cohorts, increasing episodes
correlated with increased drug use over time and a shorter
duration between episodes, indicating that patients who need
repeat visits require stronger medication to manage disease
progression.
In the OA open-source study, social listening, a relatively new
approach, was used to gain better insights into OA prevalence
and the treatment strategies employed by patients with OA
across France and the United States. Due to instant accessibility
and ease of use, many patients turn to online interactive medical
forums or other social media platforms to discuss medical issues
and treatment strategies. Social listening allows the exploration
of this potentially valuable source of information [51,52].
Analysis of thousands of medical forums suggested that OA
occurs in approximately 17.3% of the general population in the
United States. These data also indicated that the majority of
patients with OA are over 41 years, and that the incidence is
higher in females (20.0%) than males (14.0%). Pain appeared
to be the main reason prompting patients to seek medical care
and for the initiation of pharmacological treatment, with both
anti-inflammatory drugs and analgesics commonly discussed.
With increasing pain, the discussion shifted to stronger
medications, such as morphine, Lamaline, Di-Antalvic,
Neurontin, and Klipal; however, social media posts suggested
that patients prefer nonpharmacological options, such as
massage.
Notably, patients in France were more likely to tweet about
specific drug classes (eg, NSAIDs and opioids) and drug names
(paracetamol), whereas patients in the United States were more
likely to tweet general terms, such as medicine and medication.
Paracetamol was well recognized as a first-line therapy for both
OA and LBP [53-55], and a 2005 international study that
reviewed the opinions of HCPs found that 82.0% of
rheumatologists and 90.0% of French GPs recommended
paracetamol as first-line therapy for OA. In this project, 76.0%
of patients interviewed were taking paracetamol for OA and a
https://publichealth.jmir.org/2022/10/e37790
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The conflicting evidence on the efficacy of paracetamol may,
in part, be due to the different types of pain experienced by
patients. Nociplastic pain, defined as pain occurring through
altered nociception without nociceptor activation and nerve
injury, is characterized by widespread pain through multiple
body regions and often causes ongoing pain symptoms [60].
However, neuropathic pain is caused by nerve damage and often
does not respond to certain medications. As such, it is important
to identify the type of pain, as different therapies may be needed
for appropriate management [62]. Given the conflicting evidence
around the benefits of paracetamol for musculoskeletal
disorders, current guidelines for the treatment of OA and LBP
now vary on whether paracetamol is recommended as a first-line
therapy.
Multiple guidelines, including the 2016 recommendations from
the National Institute of Clinical Excellence (NICE) and the
2017 American College of Physicians clinical guidelines, advise
against the use of paracetamol alone as a first-line therapy for
acute LBP [17,55,63-65]; however, paracetamol is still
recommended as an effective treatment in some guidelines,
including the 2019 American College of Rheumatology
guidelines for the management of OA and the 2019
Osteoarthritis Research Society International (OARSI)
guidelines for the nonsurgical treatment of knee OA [66].
Nevertheless, it is clear from the data in this project that many
physicians are still prescribing paracetamol both alone and in
combination with other drugs as first- and second-line therapy.
Pain, a significant symptom for both OA and LBP, is complex
and multifaceted, and is influenced by many aspects of a
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patient’s body and environment. It is affected by, but not limited
to, their mood, sleep patterns, and avoidance behavior [2,67,68].
The relationship between HCPs and the patients who experience
musculoskeletal pain is important, with guidelines
recommending that they engage in shared decision-making,
taking into consideration the needs of the patients, as well as
their comorbidities, preferences, and values [69], and ensuring
that patients receive enough information related to their
condition in a clear and concise manner [70]. Consequently, it
is important to not only address pain medication needs, but also
ensure that the patient’s specific needs are addressed throughout
the patient journey. It is hoped that the data in this project may
provide insights into the patient journey, to assist physicians by
highlighting prescribing patterns, so that they may make
informed decisions when treating their patients.
The limitations associated with obtaining data through EMRs
include the fact that only information recorded by the HCP is
available for analysis, providing a possible information bias, as
the EMR may not always contain accurate information because
it relies on the patients to provide factual reports of their
condition and medication consumption to the physician.
Additionally, the data were not adjusted to account for disease
severity. Furthermore, while treatment switches were recorded,
details on the reasons for treatment switches were not available
due to a lack of physician notes. It should also be noted that
different patient identification methods are used within the
EMRs, depending on the patient setting, which may mean that
only part of a patient’s journey is captured. Since these data did
not record self-medication with over-the-counter drugs or the

Pickering et al
dose of paracetamol prescribed, the actual consumption of
analgesics in these patients could be higher.
The use of EMRs within this project had advantages with the
supply of data from multiple settings. The project period allowed
review of the treatment journey over multiple years, and
included recent data for visibility of current trends. The use of
social listening also allowed access to extensive information,
which could lead to better understanding of the real-world
management of LBP and OA. Combining these methodologies
provided a substantial overview of a patient’s journey, allowing
for the analysis of treatment selection and providing a better
understanding of the health care system and its strengths and
weaknesses overall.
Overall, this exploratory study used infodemiology, a new data
collection approach, to confirm the currently available literature
on the epidemiology of LBP and OA, and investigate commonly
used treatment strategies. In France, LBP and OA are prevalent
musculoskeletal conditions, with OA predominantly affecting
patients over 60 years of age and LBP predominantly affecting
patients between 21 and 60 years of age; in both groups, the
majority of patients are female. Although the use of paracetamol
as a first-line analgesic to treat patients with OA and LBP is
quite common, its efficacy is debatable. Usage variability
between GPs and rheumatologists suggests that OA severity
differs among settings. These data will provide clinicians,
pharmacists, and patients with a better understanding of the
usage of analgesic medications within these settings, and aid in
the understanding of prescriber behavior in the real-world setting
when treating musculoskeletal disorders.

Acknowledgments
Editorial support was provided by Nichola Cruickshanks and Ella Palmer of inScience Communications, Springer Healthcare
Ltd, UK, and was funded by Sanofi. This work was sponsored by Sanofi, and data were sourced by the Decision Resources Group
(Massachusetts, USA) on behalf of Sanofi.

Conflicts of Interest
LM, HK, and CEB are employees of Sanofi and may hold shares or stock options in the company. GP has received consultancy
fees from Grunenthal, Mylan, MundiPharma, and Sanofi.

Multimedia Appendix 1
Comorbidity conditions recorded for patients.
[DOCX File , 14 KB-Multimedia Appendix 1]

References
1.
2.

3.
4.
5.

GBD Compare Data Visualization. Viz Hub. URL: https://vizhub.healthdata.org/gbd-compare/ [accessed 2022-08-25]
Kroenke K, Outcalt S, Krebs E, Bair MJ, Wu J, Chumbler N, et al. Association between anxiety, health-related quality of
life and functional impairment in primary care patients with chronic pain. Gen Hosp Psychiatry 2013;35(4):359-365. [doi:
10.1016/j.genhosppsych.2013.03.020] [Medline: 23639186]
World Population Ageing 2019. United Nations. URL: https://www.un.org/en/development/desa/population/publications/
pdf/ageing/WorldPopulationAgeing2019-Report.pdf [accessed 2022-08-25]
Woolf AD, Pfleger B. Burden of major musculoskeletal conditions. Bull World Health Organ 2003;81(9):646-656 [FREE
Full text] [Medline: 14710506]
Hurwitz EL, Randhawa K, Yu H, Côté P, Haldeman S. The Global Spine Care Initiative: a summary of the global burden
of low back and neck pain studies. Eur Spine J 2018 Sep;27(Suppl 6):796-801. [doi: 10.1007/s00586-017-5432-9] [Medline:
29480409]

https://publichealth.jmir.org/2022/10/e37790

XSL• FO
RenderX

JMIR Public Health Surveill 2022 | vol. 8 | iss. 10 | e37790 | p. 11
(page number not for citation purposes)

JMIR PUBLIC HEALTH AND SURVEILLANCE
6.

7.
8.

9.

10.
11.
12.

13.
14.
15.

16.

17.
18.

19.

20.
21.
22.

23.
24.
25.
26.

27.

28.

Husky MM, Ferdous Farin F, Compagnone P, Fermanian C, Kovess-Masfety V. Chronic back pain and its association with
quality of life in a large French population survey. Health Qual Life Outcomes 2018 Sep 26;16(1):195 [FREE Full text]
[doi: 10.1186/s12955-018-1018-4] [Medline: 30257670]
Robertson D, Kumbhare D, Nolet P, Srbely J, Newton G. Associations between low back pain and depression and somatization
in a Canadian emerging adult population. J Can Chiropr Assoc 2017 Aug;61(2):96-105 [FREE Full text] [Medline: 28928493]
Martin BI, Mirza SK, Spina N, Spiker WR, Lawrence B, Brodke DS. Trends in Lumbar Fusion Procedure Rates and
Associated Hospital Costs for Degenerative Spinal Diseases in the United States, 2004 to 2015. Spine (Phila Pa 1976) 2019
Mar 01;44(5):369-376. [doi: 10.1097/BRS.0000000000002822] [Medline: 30074971]
Alkhatib B, Rosenzweig DH, Krock E, Roughley PJ, Beckman L, Steffen T, et al. Acute mechanical injury of the human
intervertebral disc: link to degeneration and pain. Eur Cell Mater 2014 Sep 12;28:98-110; discussion 110 [FREE Full text]
[doi: 10.22203/ecm.v028a08] [Medline: 25214017]
Patel AT, Ogle AA. Diagnosis and management of acute low back pain. Am Fam Physician 2000 Mar 15;61(6):1779-86,
1789 [FREE Full text] [Medline: 10750882]
Koch C, Hänsel F. Non-specific Low Back Pain and Postural Control During Quiet Standing-A Systematic Review. Front
Psychol 2019;10:586 [FREE Full text] [doi: 10.3389/fpsyg.2019.00586] [Medline: 30967811]
Qaseem A, Wilt TJ, McLean RM, Forciea MA. Noninvasive Treatments for Acute, Subacute, and Chronic Low Back Pain:
A Clinical Practice Guideline From the American College of Physicians. Ann Intern Med 2017 Feb 14;166(7):514. [doi:
10.7326/m16-2367]
Foster NE. Barriers and progress in the treatment of low back pain. BMC Med 2011 Sep 27;9:108 [FREE Full text] [doi:
10.1186/1741-7015-9-108] [Medline: 21943396]
Dhillon KS. Spinal Fusion for Chronic Low Back Pain: A 'Magic Bullet' or Wishful Thinking? Malays Orthop J 2016
Mar;10(1):61-68 [FREE Full text] [Medline: 28435551]
Baker D, Herrod SS, Alvarez-Gonzalez C, Zalewski L, Albor C, Schmierer K. Both cladribine and alemtuzumab may effect
MS via B-cell depletion. Neurol Neuroimmunol Neuroinflamm 2017 Jul;4(4):e360 [FREE Full text] [doi:
10.1212/NXI.0000000000000360] [Medline: 28626781]
Wiendl H, Schmierer K, Hodgkinson S, Derfuss T, Chan A, Sellebjerg F, et al. Characterization of Peripheral Immune Cell
Dynamics and Repopulation Patterns in the First 12 Months of Cladribine Tablets Treatment: MAGNIFY-MS Study.
Neurology 2021;96(15 Supplement):2235 [FREE Full text] [doi: 10.1212/nxi.0000000000001187]
National Guideline Centre. Low Back Pain and Sciatica in Over 16s: Assessment and Management. London, UK: National
Institute for Health and Care Excellence (NICE); 2016.
How is low back pain or common low back pain treated? French Society of Rheumatology. URL: https://public.
larhumatologie.fr/grandes-maladies/mal-de-dos-lombalgie/comment-se-traite-une-lombalgie-ou-une-lomboradiculalgie
[accessed 2022-08-25]
Management of the patient with common low back pain. High Authority of Health Recommendation of Good Practice.
URL: https://www.has-sante.fr/jcms/c_2961499/fr/prise-en-charge-du-patient-presentant-une-lombalgie-commune [accessed
2022-08-25]
Hutton CW. Osteoarthritis: the cause not result of joint failure? Ann Rheum Dis 1989 Nov;48(11):958-961 [FREE Full
text] [doi: 10.1136/ard.48.11.958] [Medline: 2688566]
Ordeberg G. Characterization of Joint Pain in Human OA. In: Chadwick DJ, Goode J, editors. Osteoarthritic Joint Pain:
Novartis Foundation Symposium 260, Volume 260. Hoboken, NJ, USA: Wiley; 2004.
Ashraf S, Wibberley H, Mapp PI, Hill R, Wilson D, Walsh DA. Increased vascular penetration and nerve growth in the
meniscus: a potential source of pain in osteoarthritis. Ann Rheum Dis 2011 Mar;70(3):523-529. [doi:
10.1136/ard.2010.137844] [Medline: 21081524]
Bonnet CS, Walsh DA. Osteoarthritis, angiogenesis and inflammation. Rheumatology (Oxford) 2005 Jan;44(1):7-16. [doi:
10.1093/rheumatology/keh344] [Medline: 15292527]
Wu Q, Henry JL. Changes in Abeta non-nociceptive primary sensory neurons in a rat model of osteoarthritis pain. Mol
Pain 2010 Jul 01;6:37 [FREE Full text] [doi: 10.1186/1744-8069-6-37] [Medline: 20594346]
McAlindon TE, Cooper C, Kirwan JR, Dieppe PA. Determinants of disability in osteoarthritis of the knee. Ann Rheum Dis
1993 Apr;52(4):258-262 [FREE Full text] [doi: 10.1136/ard.52.4.258] [Medline: 8484690]
Cui A, Li H, Wang D, Zhong J, Chen Y, Lu H. Global, regional prevalence, incidence and risk factors of knee osteoarthritis
in population-based studies. EClinicalMedicine 2020 Dec;29-30:100587 [FREE Full text] [doi: 10.1016/j.eclinm.2020.100587]
[Medline: 34505846]
Sellam J, Courties A, Eymard F, Ferrero S, Latourte A, Ornetti P, French Society of Rheumatology. Recommendations of
the French Society of Rheumatology on pharmacological treatment of knee osteoarthritis. Joint Bone Spine 2020
Dec;87(6):548-555. [doi: 10.1016/j.jbspin.2020.09.004] [Medline: 32931933]
American Geriatrics Society Panel on Pharmacological Management of Persistent Pain in Older Persons. Pharmacological
management of persistent pain in older persons. J Am Geriatr Soc 2009 Aug;57(8):1331-1346. [doi:
10.1111/j.1532-5415.2009.02376.x] [Medline: 19573219]

https://publichealth.jmir.org/2022/10/e37790

XSL• FO
RenderX

Pickering et al

JMIR Public Health Surveill 2022 | vol. 8 | iss. 10 | e37790 | p. 12
(page number not for citation purposes)

JMIR PUBLIC HEALTH AND SURVEILLANCE
29.

30.
31.

32.

33.
34.
35.
36.

37.
38.

39.
40.

41.
42.

43.

44.
45.

46.

47.

48.

49.
50.
51.

Laroche M, Charmes J, Nouaille Y, Picard N, Merle L. Is inappropriate medication use a major cause of adverse drug
reactions in the elderly? Br J Clin Pharmacol 2007 Feb;63(2):177-186 [FREE Full text] [doi:
10.1111/j.1365-2125.2006.02831.x] [Medline: 17166186]
National Clinical Guideline Centre. Care and Management in Adults. London, UK: National Institute for Health and Care
Excellence; 2014.
Kolasinski SL, Neogi T, Hochberg MC, Oatis C, Guyatt G, Block J, et al. 2019 American College of Rheumatology/Arthritis
Foundation Guideline for the Management of Osteoarthritis of the Hand, Hip, and Knee. Arthritis Rheumatol 2020
Feb;72(2):220-233. [doi: 10.1002/art.41142] [Medline: 31908163]
Williams CM, Maher CG, Latimer J, McLachlan AJ, Hancock MJ, Day RO, et al. Efficacy of paracetamol for acute low-back
pain: a double-blind, randomised controlled trial. The Lancet 2014 Nov;384(9954):1586-1596. [doi:
10.1016/s0140-6736(14)60805-9]
Low Back Pain Fact Sheet. National Institutes of Health. URL: https://www.ninds.nih.gov/low-back-pain-fact-sheet [accessed
2022-08-25]
Conaghan PG, Arden N, Avouac B, Migliore A, Rizzoli R. Safety of Paracetamol in Osteoarthritis: What Does the Literature
Say? Drugs Aging 2019 Apr;36(Suppl 1):7-14 [FREE Full text] [doi: 10.1007/s40266-019-00658-9] [Medline: 31073920]
Koes B, Schreijenberg M, Tkachev A. Paracetamol for low back pain: the state of the research field. Expert Rev Clin
Pharmacol 2020 Sep;13(9):1059-1066. [doi: 10.1080/17512433.2020.1817738] [Medline: 32878493]
Grézy-Chabardès C, Fournier J, Dupouy J, Poutrain J, Oustric S. Patients' Knowledge About Analgesic-Antipyretic
Medications Purchased in Community Pharmacies: A Descriptive Study. J Pain Palliat Care Pharmacother
2015;29(4):334-340. [doi: 10.3109/15360288.2015.1082007] [Medline: 26524132]
Simon J. The Medical Drug as a Technological Object. Techné: Research in Philosophy and Technology 2019;23(1):51-67.
[doi: 10.5840/techne201951395]
Schück S, Roustamal A, Gedik A, Voillot P, Foulquié P, Penfornis C, et al. Assessing Patient Perceptions and Experiences
of Paracetamol in France: Infodemiology Study Using Social Media Data Mining. J Med Internet Res 2021 Jul
12;23(7):e25049 [FREE Full text] [doi: 10.2196/25049] [Medline: 34255645]
Chenot J, Greitemann B, Kladny B, Petzke F, Pfingsten M, Schorr SG. Non-Specific Low Back Pain. Dtsch Arztebl Int
2017 Dec 25;114(51-52):883-890 [FREE Full text] [doi: 10.3238/arztebl.2017.0883] [Medline: 29321099]
Chou R, Huffman LH, American Pain Society, American College of Physicians. Medications for acute and chronic low
back pain: a review of the evidence for an American Pain Society/American College of Physicians clinical practice guideline.
Ann Intern Med 2007 Oct 02;147(7):505-514 [FREE Full text] [doi: 10.7326/0003-4819-147-7-200710020-00008] [Medline:
17909211]
Miceli-Richard C, Le Bars M, Schmidely N, Dougados M. Paracetamol in osteoarthritis of the knee. Ann Rheum Dis 2004
Aug;63(8):923-930 [FREE Full text] [doi: 10.1136/ard.2003.017236] [Medline: 15249319]
Lapane KL, Yang S, Driban JB, Liu S, Dubé CE, McAlindon TE, et al. Effects of prescription nonsteroidal antiinflammatory
drugs on symptoms and disease progression among patients with knee osteoarthritis. Arthritis Rheumatol 2015
Mar;67(3):724-732 [FREE Full text] [doi: 10.1002/art.38933] [Medline: 25369996]
Anderson LS, Bell HG, Gilbert M, Davidson JE, Winter C, Barratt MJ, et al. Using Social Listening Data to Monitor Misuse
and Nonmedical Use of Bupropion: A Content Analysis. JMIR Public Health Surveill 2017 Feb 01;3(1):e6 [FREE Full
text] [doi: 10.2196/publichealth.6174] [Medline: 28148472]
Decision Resources Group. URL: https://clarivate.com/drg-is-now-clarivate/ [accessed 2022-08-25]
Cimas M, Ayala A, Sanz B, Agulló-Tomás MS, Escobar A, Forjaz MJ. Chronic musculoskeletal pain in European older
adults: Cross-national and gender differences. Eur J Pain 2018 Feb;22(2):333-345. [doi: 10.1002/ejp.1123] [Medline:
29235193]
Ganguly P, El-Jawhari JJ, Giannoudis PV, Burska AN, Ponchel F, Jones EA. Age-related Changes in Bone Marrow
Mesenchymal Stromal Cells: A Potential Impact on Osteoporosis and Osteoarthritis Development. Cell Transplant 2017
Sep;26(9):1520-1529 [FREE Full text] [doi: 10.1177/0963689717721201] [Medline: 29113463]
Blagojevic M, Jinks C, Jeffery A, Jordan KP. Risk factors for onset of osteoarthritis of the knee in older adults: a systematic
review and meta-analysis. Osteoarthritis Cartilage 2010 Jan;18(1):24-33 [FREE Full text] [doi: 10.1016/j.joca.2009.08.010]
[Medline: 19751691]
Shiri R, Falah-Hassani K, Heliövaara M, Solovieva S, Amiri S, Lallukka T, et al. Risk Factors for Low Back Pain: A
Population-Based Longitudinal Study. Arthritis Care Res (Hoboken) 2019 Feb 29;71(2):290-299. [doi: 10.1002/acr.23710]
[Medline: 30044543]
Sokolove J, Lepus CM. Role of inflammation in the pathogenesis of osteoarthritis: latest findings and interpretations. Ther
Adv Musculoskelet Dis 2013 Apr;5(2):77-94 [FREE Full text] [doi: 10.1177/1759720X12467868] [Medline: 23641259]
Chevreul K, Berg Brigham K, Durand-Zaleski I, Hernandez-Quevedo C. France: Health System Review. Health Syst Transit
2015;17(3):1-218, xvii [FREE Full text] [Medline: 26766545]
Giustini D, Ali SM, Fraser M, Kamel Boulos MN. Effective uses of social media in public health and medicine: a systematic
review of systematic reviews. Online J Public Health Inform 2018;10(2):e215 [FREE Full text] [doi:
10.5210/ojphi.v10i2.8270] [Medline: 30349633]

https://publichealth.jmir.org/2022/10/e37790

XSL• FO
RenderX

Pickering et al

JMIR Public Health Surveill 2022 | vol. 8 | iss. 10 | e37790 | p. 13
(page number not for citation purposes)

JMIR PUBLIC HEALTH AND SURVEILLANCE
52.
53.

54.

55.

56.
57.

58.
59.

60.

61.

62.
63.

64.

65.

66.

67.

68.

69.

70.

Mavragani A. Infodemiology and Infoveillance: Scoping Review. J Med Internet Res 2020 Apr 28;22(4):e16206 [FREE
Full text] [doi: 10.2196/16206] [Medline: 32310818]
Jordan KM, Arden NK, Doherty M, Bannwarth B, Bijlsma JWJ, Dieppe P, Standing Committee for International Clinical
Studies Including Therapeutic Trials ESCISIT. EULAR Recommendations 2003: an evidence based approach to the
management of knee osteoarthritis: Report of a Task Force of the Standing Committee for International Clinical Studies
Including Therapeutic Trials (ESCISIT). Ann Rheum Dis 2003 Dec;62(12):1145-1155 [FREE Full text] [doi:
10.1136/ard.2003.011742] [Medline: 14644851]
No authors. Recommendations for the medical management of osteoarthritis of the hip and knee: 2000 update. American
College of Rheumatology Subcommittee on Osteoarthritis Guidelines. Arthritis Rheum 2000 Sep;43(9):1905-1915 [FREE
Full text] [doi: 10.1002/1529-0131(200009)43:9<1905::AID-ANR1>3.0.CO;2-P] [Medline: 11014340]
van Tulder M, Becker A, Bekkering T, Breen A, del Real MTG, Hutchinson A, COST B13 Working Group on Guidelines
for the Management of Acute Low Back Pain in Primary Care. Chapter 3. European guidelines for the management of
acute nonspecific low back pain in primary care. Eur Spine J 2006 Mar;15 Suppl 2:S169-S191 [FREE Full text] [doi:
10.1007/s00586-006-1071-2] [Medline: 16550447]
Jawad ASM. Analgesics and osteoarthritis: are treatment guidelines reflected in clinical practice? Am J Ther
2005;12(1):98-103. [doi: 10.1097/00045391-200501000-00013] [Medline: 15662297]
Saragiotto BT, Machado GC, Ferreira ML, Pinheiro MB, Abdel Shaheed C, Maher CG. Paracetamol for low back pain.
Cochrane Database Syst Rev 2016 Jun 07(6):CD012230 [FREE Full text] [doi: 10.1002/14651858.CD012230] [Medline:
27271789]
Nikles CJ, Yelland M, Del Mar C, Wilkinson D. The role of paracetamol in chronic pain: an evidence-based approach. Am
J Ther 2005;12(1):80-91. [doi: 10.1097/00045391-200501000-00011] [Medline: 15662295]
Zhang W, Jones A, Doherty M. Does paracetamol (acetaminophen) reduce the pain of osteoarthritis? A meta-analysis of
randomised controlled trials. Ann Rheum Dis 2004 Aug;63(8):901-907 [FREE Full text] [doi: 10.1136/ard.2003.018531]
[Medline: 15020311]
Yajima M, Sugimoto M, Sugimura YK, Takahashi Y, Kato F. Acetaminophen and pregabalin attenuate central sensitization
in rodent models of nociplastic widespread pain. Neuropharmacology 2022 Jun 01;210:109029 [FREE Full text] [doi:
10.1016/j.neuropharm.2022.109029] [Medline: 35305985]
Machado GC, Maher CG, Ferreira PH, Pinheiro MB, Lin CC, Day RO, et al. Efficacy and safety of paracetamol for spinal
pain and osteoarthritis: systematic review and meta-analysis of randomised placebo controlled trials. BMJ 2015 Mar
31;350:h1225 [FREE Full text] [doi: 10.1136/bmj.h1225] [Medline: 25828856]
Fitzcharles M, Cohen SP, Clauw DJ, Littlejohn G, Usui C, Häuser W. Nociplastic pain: towards an understanding of
prevalent pain conditions. The Lancet 2021 May;397(10289):2098-2110. [doi: 10.1016/s0140-6736(21)00392-5]
Negrini S, Giovannoni S, Minozzi S, Barneschi G, Bonaiuti D, Bussotti A, et al. Diagnostic therapeutic flow-charts for low
back pain patients: the Italian clinical guidelines. Eura Medicophys 2006 Jun;42(2):151-170 [FREE Full text] [Medline:
16767064]
Chou R, Qaseem A, Snow V, Casey D, Cross JT, Shekelle P, Clinical Efficacy Assessment Subcommittee of the American
College of Physicians, American College of Physicians, American Pain Society Low Back Pain Guidelines Panel. Diagnosis
and treatment of low back pain: a joint clinical practice guideline from the American College of Physicians and the American
Pain Society. Ann Intern Med 2007 Oct 02;147(7):478-491 [FREE Full text] [doi:
10.7326/0003-4819-147-7-200710020-00006] [Medline: 17909209]
Qaseem A, Wilt TJ, McLean RM, Forciea MA, Clinical Guidelines Committee of the American College of Physicians,
Denberg TD, et al. Noninvasive Treatments for Acute, Subacute, and Chronic Low Back Pain: A Clinical Practice Guideline
From the American College of Physicians. Ann Intern Med 2017 Apr 04;166(7):514-530 [FREE Full text] [doi:
10.7326/M16-2367] [Medline: 28192789]
McAlindon TE, Bannuru RR, Sullivan MC, Arden NK, Berenbaum F, Bierma-Zeinstra SM, et al. OARSI guidelines for
the non-surgical management of knee osteoarthritis. Osteoarthritis Cartilage 2014 Mar;22(3):363-388 [FREE Full text]
[doi: 10.1016/j.joca.2014.01.003] [Medline: 24462672]
Mork PJ, Vik KL, Moe B, Lier R, Bardal EM, Nilsen TIL. Sleep problems, exercise and obesity and risk of chronic
musculoskeletal pain: the Norwegian HUNT study. Eur J Public Health 2014 Dec;24(6):924-929. [doi: 10.1093/eurpub/ckt198]
[Medline: 24293504]
Trinderup JS, Fisker A, Juhl CB, Petersen T. Fear avoidance beliefs as a predictor for long-term sick leave, disability and
pain in patients with chronic low back pain. BMC Musculoskelet Disord 2018 Dec 03;19(1):431 [FREE Full text] [doi:
10.1186/s12891-018-2351-9] [Medline: 30509231]
Kolasinski SL, Neogi T, Hochberg MC, Oatis C, Guyatt G, Block J, et al. 2019 American College of Rheumatology/Arthritis
Foundation Guideline for the Management of Osteoarthritis of the Hand, Hip, and Knee. Arthritis Care Res (Hoboken)
2020 Feb;72(2):149-162. [doi: 10.1002/acr.24131] [Medline: 31908149]
Lim YZ, Chou L, Au RT, Seneviwickrama KMD, Cicuttini FM, Briggs AM, et al. People with low back pain want clear,
consistent and personalised information on prognosis, treatment options and self-management strategies: a systematic
review. J Physiother 2019 Jul;65(3):124-135 [FREE Full text] [doi: 10.1016/j.jphys.2019.05.010] [Medline: 31227280]

https://publichealth.jmir.org/2022/10/e37790

XSL• FO
RenderX

Pickering et al

JMIR Public Health Surveill 2022 | vol. 8 | iss. 10 | e37790 | p. 14
(page number not for citation purposes)

JMIR PUBLIC HEALTH AND SURVEILLANCE

Pickering et al

Abbreviations
CDC: Centers for Disease Control and Prevention
DRG: Decision Resources Group
EMR: electronic medical record
GP: general practitioner
HCP: health care professional
ICD-10: International Classification of Diseases Version 10
LBP: lower back pain
NHIS: National Health Interview Survey
NSAID: nonsteroidal anti-inflammatory drug
OA: osteoarthritis

Edited by Y Khader; submitted 08.03.22; peer-reviewed by M Kocot-Kepska, KM Kuo; comments to author 16.05.22; revised version
received 30.06.22; accepted 06.07.22; published 27.10.22
Please cite as:
Pickering G, Mezouar L, Kechemir H, Ebel-Bitoun C
Paracetamol Use in Patients With Osteoarthritis and Lower Back Pain: Infodemiology Study and Observational Analysis of Electronic
Medical Record Data
JMIR Public Health Surveill 2022;8(10):e37790
URL: https://publichealth.jmir.org/2022/10/e37790
doi: 10.2196/37790
PMID:

©Gisèle Pickering, Linda Mezouar, Hayet Kechemir, Caty Ebel-Bitoun. Originally published in JMIR Public Health and
Surveillance (https://publichealth.jmir.org), 27.10.2022. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in JMIR Public Health and Surveillance, is properly
cited. The complete bibliographic information, a link to the original publication on https://publichealth.jmir.org, as well as this
copyright and license information must be included.

https://publichealth.jmir.org/2022/10/e37790

XSL• FO
RenderX

JMIR Public Health Surveill 2022 | vol. 8 | iss. 10 | e37790 | p. 15
(page number not for citation purposes)

