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Abstract

Background: Theincreased availability of web-based medical information has encouraged patients with chronic pain to seek
health care information from multiple sources, such as consultation with health care providers combined with web-based
information. Thetype and quality of information that is available on theweb isvery heterogeneous, interms of content, reliability,
and trustworthiness. To date, no studies have evaluated what information is available about neuromodulation on the web for
patients with chronic pain.

Objective: Thisstudy aimsto explorethetype, quality, and content of web-based information regarding spinal cord stimulation
(SCS9) for chronic pain that is freely available and targeted at health care consumers.

Methods: The social listening tool Awario was used to search Facebook (Meta Platforms, Inc), Twitter (Twitter, Inc), YouTube
(Google LLC), Instagram (Meta Platforms, Inc), blogs, and the web for suitable hits with “pain” and “neuromodulation” as
keywords. Quality appraisal of the extracted information was performed using the DISCERN instrument. A thematic analysis
through inductive coding was conducted.

Results: The initial search identified 2174 entries, of which 630 (28.98%) entries were eventually withheld, which could be
categorized asweb pages, including news and blogs (114/630, 18.1%); Reddit (Reddit, Inc) posts (32/630, 5.1%); Vimeo (Vimeo,
Inc) hits (38/630, 6%); or YouTube (Google LLC) hits (446/630, 70.8%). Most posts originated in the United States (519/630,
82.4%). Regarding the content of information, 66.2% (383/579) of the entries discussed (fully discussed or partialy discussed)
how SCS works. In total, 55.6% (322/579) of the entries did not elaborate on the fact that there may be >1 potential treatment
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choice and 47.7% (276/579) did not discuss the influence of SCS on the overall quality of life. The inductive coding revealed 4
main themes. The first theme of pain and the burden of pain (1274/8886, 14.34% coding references) explained about pain, pain
management, individual impact of pain, and patient experiences. The second theme included neuromodulation as a treatment
approach (3258/8886, 36.66% coding references), incorporating the background on neuromodulation, patient-centered care, SCS
therapy, and risks. Third, several device-related aspects (1722/8886, 19.38% coding references) were presented. Asafinal theme,
patient benefits and testimonials of treatment with SCS (2632/8886, 29.62% coding references) were revealed with subthemes
regarding patient benefits, eligibility, and testimonials and expectations.

Conclusions. Health care consumers have access to web-based information about SCS, where details about the surgical
procedures, the type of material, working mechanisms, risks, patient expectations, testimonials, and the potential benefits of this
therapy are discussed. Thereliability, trustworthiness, and correctness of web-based sources should be carefully considered before

automatically relying on the content.

(J Med Internet Res 2024; 26:e48599) doi: 10.2196/48599
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Introduction

Spinal Cord Stimulation for Chronic Pain

One of the treatment options for a variety of chronic pain
conditionsisspina cord stimulation (SCS), aneuromodul ation
technique that delivers electrical current via an implanted lead
tothe spinal cord [1,2]. SCSisawell-known pain management
option for patientswith chronic lower back pain or leg pain who
arerefractory to conventional management, those with complex
regional pain syndrome, those with neuropathic pain syndromes,
or those experiencing ischemic pain syndromesto decrease pain
intensity scores and to improve the functional status of these
patients [3-7]. In addition, SCS can provide greater pain relief
than pharmacol ogical treatment, improve the quality of life, and
enable the return to normalized and work-related activities in
some patients [8,9]. Specific to the context of persistent spinal
pain syndrome and generalizabl e to the context of chronic pain,
an interdisciplinary approach has been proposed for pain
management [10,11]; therefore, several health care providers
are involved in the management of these patients [12]. Most
interventions in the management of chronic pain include goal
setting (ie, the process of selecting treatment goals), action
planning, ways of monitoring treatment progress, feedback
procedures, and compliance evaluations [13,14]. Goal setting
refers to the process in which goals are identified and agreed
between the medical team and the patient [ 15]. Interviewswith
patients before SCS implantation revealed that all patients had
goals on the level of pain reduction and walking abilities [16]
and treatment expectations about improvement in the quality
of life with SCS[17]. When expectations regarding SCS were
explored, six themes were reveadled: (1) physical well-being,
(2) socia well-being, (3) material well-being, (4) emotional
well-being, (5) development and activity, and (6) constraints
of the SCS procedure [17]. These goals and expectations are
different for every patient and will highly influence patient
decision-making when seeking medical help [18].

Web-Based Health I nfor mation

In addition, as has been demonstrated in patients with other
chronic diseases such as Parkinson disease, patients and their
caregiversincreasingly rely on the internet to gain information

https://www.jmir.org/2024/1/e48599

and access health information [19]. Previously, a gap has been
identified between the availability of medical information and
the trandation of this knowledge to consumers of the health
system [20]. Research has shown that consumers with lower
back pain want clear, concise, and easy-to-understand
information regarding medical intervention, physiotherapy, and
other therapeutic interventions [21] and most often seek and
receive information from multiple sources [20]. An increase
has been documented in the number of consumers who access
web-based information through web pages to search for
information regarding the proposed treatments to inform
personal choice. Nevertheless, there is considerable variability
in the type and quality of information that is available on the
web [22]. As hedlth care professionals, it is important to be
aware of the type and quality of information that is currently
available to consumers on the web [23,24]. A recent study
showed that approximately half of the consumers looking for
health information for themselves reported that decisions
regarding their treatment choiceswereinfluenced by theresults
of their web-based searches [22]. Moreover, web hedlth
informati on made resources exceedingly available and increased
patients' capabilities of influence during a consultation with a
health care provider [25]. Assuch, the availability of web-based
inquiries can complement and be used in synergy during
consultations with health care providers and provide options
for exploring answers to additional or forgotten questions,
sensitive situations, and similar patient testimonials [26]. In
contrast, quality control remains challenging, and patients
health information literacy ishighly variable[27]. Furthermore,
misleading information, emotionally charged stories, and
unscientific health practices are available, potentially leading
to detrimental decisions in susceptible persons [26] as they
experience a painful condition.

Web-Based | nformation About SCS

To date, no studies have identified and evaluated what
information is available over the web about SCS for patients
with chronic pain. Therefore, thisstudy applied asocid listening
approach, defined as an active process of attending to, observing,
interpreting, and responding to a variety of stimuli through
mediated, electronic, and social channelsto explore web-based
information about SCS[28]. The primary aim of this study was
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to explore the type and quality of web-based information
regarding SCSfor chronic pain that is freely available over the
web and targeted at consumers of health care. The secondary
aim was to explore the content of web-based information.

Methods

Search Strategy

For this study, only publicly available information from the
internet was used. To collect data from the internet, a socia
listening tool, Awario, was consulted [29], and data were
collected until July 31, 2022. Awario is a socia listening
software that is able to continually search various web-based
platforms for keywords or phrases in new or previously made
posts, with >13 billion web pages searched daily [23]. Awario
used the same search term strategy as literature databases,
therefore, the research question was composed according to the
population, intervention, comparison, and outcome framework
[30]. As keywords, we searched for “pain” and
“neuromodulation” with the Boolean operator AND to refine
results in 3 different languages: English, French, and Dutch.
This search strategy was used to search Facebook (Meta
Patforms, Inc), Twitter (Twitter, Inc, subsequently rebranded
X), YouTube (Google LLC), Instagram (Meta Platforms, Inc),
blogs, and the web using the following search terms for each
keyword: (“pain” OR pijn OR douleur OR #pain) AND
(neurostimulation OR #neurostimulation OR neurostimulatie
OR neuromodulation OR #neuromodulation OR “ spinal cord
stimulation” OR #spinalcordstimulation OR neuromodulatie
OR ruggenmergstimulatie OR SCS OR #SCS) to collect
web-based information regarding neuromodul ation for chronic
pain, targeted at consumers.

Selection Criteria

All extracted mentions were read in full by 2 independent
reviewers to ensure their suitability for inclusion. This study
assessed the type and quality of information availablefor people
with chronic pain who aimed to learn more about SCS as a
treatment modality. Therefore, web pages including Twitter
(Twitter, Inc) posts, Facebook (Meta Platforms, Inc) posts,
YouTube (Google LLC) videos, Vimeo (Vimeo, Inc) videos,
Instagram (Meta Platforms, Inc) posts, blogs, and HTML web
pages were included if they met the following criteria: (1) the
term SCS was discussed; (2) the setting was chronic pain; and
(3) the pages were written in English, French, or Dutch.
Language restrictions were set for the researchers to fully
comprehend the information and correctly perform quality
appraisal and thematic analysis. Posts were excluded if they
were not aimed at consumers (ie, patients) or were solely
advertisements for specific physicians or hospitals. If
discrepancies occurred between the 2 reviewers, consensuswas
sought through consultation and discussion with a third
independent reviewer.

Ethical Consider ations

The study protocol was approved by the Ethics Committee of
Universitair Ziekenhuis Brussel (B.U.N. 1432022000130) on
June 22, 2022. All data used in this study are of public nature,
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relying on internet-based data. We did not rely on artificial
intelligence to analyze the datain this study.

Quality Appraisal and Data Extraction

After the search period, all results were extracted from Awario
and imported into an Excel (Microsoft Corporation) spreadsheet
to alow for data extraction. For each extracted mention, the
following information was systematically extracted: location
by country, type of post (eg, a web page, blog, or tweet),
industry sponsorship, and information on the web page host
(eg, physician, health service provider, or patient support group).

Quality appraisal of the extracted information was performed
using the DISCERN instrument [31], which was specifically
designed to assess written information regarding treatment
choices. More specificaly, the instrument provides internet
users with a method to rate the quality of the obtained
information [32]. The instrument consists of 15 key questions
and an overal quality rating question. The first 8 questions
evaluate reliability to determine whether the source of
information can be trusted. The following 7 questions focus on
the details of the information about the treatment options (ie,
SCS in this case). The fina question evaluated the overall
quality rating. All questionsare scored on a5-point scale, where
1 indicates that the quality criterion has not been fulfilled and
5 indicates that the quality criterion has been completely
fulfilled.

Evidence Synthesis

All analyses were performed using the R Studio software
(version 4.0.5; R Foundation of Statistical Computing). At first,
a world map was created with the aid of the rnaturalearth
package. Entries for which the country of origin could not be
derived were omitted from this analysis. Entries that were
created for a specific region (eg, Europe, Middle East, and
Africa) were counted in the country of the headquarters of that
region. NVivo Transcription (QSR International) was used to
obtain the transcripts for each entry. All transcripts were
screened, and manua corrections were performed where
necessary. A thematic analysis was performed in NVivo 12
(QSR International), in which data were categorized under
different themes and subthemes through inductive coding
according to standard thematic analysis guidelines. The applied
thematic analysis consisted of familiarization, coding sentences,
categorizing codes, and developing themes and subthemes.
During thefirst cycle of coding, mostly descriptive and holistic
coding methods were used, and to a minor degree, structural
coding methods were assessed. During the second cycle of
coding, afocused coding method was used to develop themes
and subthemes. A word cloud of the most frequently used words
was calculated after removing common stop words (eg, slang,
abbreviations, or ironic unconventional written expressions).

Results

Search Results

Using Awario, we identified 2174 web-based entries, of which
45 (2.07%) duplicate entries could be removed immediately.
The remaining 2129 (97.93%) entries were evaluated by 2
reviewers independently, where the percentage of agreement
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between both reviewers for full-entry screening was 93.85%.
After thisfull-entry screening of 2129 entries, 1 (0.05%) entry
was excluded because there was no free access, 587 (27.57%)
were excluded because of wrong intervention (no SCS), 37
(1.74%) were excluded because these only consisted of areferral
to a specific center or physician or referral to SCS without
explanation about the treatment, and 101 (4.74%) were excluded
because of wrong population. Of 2129 entries, the format was
not applied to patientsfor 202 (9.45%) entries, and 328 (15.41%)
entries were excluded owing to the wrong topic that was
discussed. In addition, 152 (7.14%) entries were inaccessible,
and 90 (4.23%) were excluded based on language. One
additional duplicate wasfound during thefull screening. Figure
1 presents the flowchart of this study. Thus, after screening,
1499 (70.41%) entries were excluded and 630 (29.59%) were
included in this study. For quality appraisal and thematic
analysis, entrieswith adifferent URL address but with the same
content as another entry were removed from this analysis.
Therefore, quality appraisal was performed for 579 (27.19%)
entries. Within the thematic analysis, 6 entries were excluded
because of the lack of spoken or written material.

The included 630 web-based entries could be categorized as
web pages, including news and blogs (114/630, 18.1%); Reddit
(Reddit, Inc) posts (32/630, 5.1%); Vimeo (Vimeo, Inc) hits
(38/630, 6%); or YouTube (Google LL C) hits (446/630, 70.8%).

https://www.jmir.org/2024/1/e48599
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The upload date of the entries ranged from October 30, 2007,
to July 27, 2022, with the median date on November 1, 2019
(quartile 1 to quartile 3: June 11, 2016, to July 8, 2021). The
entries were created by institutions (ie, medical centers, expert
institutes, expert societies, and universities, 311/630, 49.4%),
industry (133/630, 21.1%), patients (73/630, 11.6%), health
care providers (49/630, 7.8%), tel evision shows (43/630, 6.8%),
and others (21/630, 3.3%). Figure 2 presents the country of
origin for al entries on the world map. Most posts originated
in the United States (519/630, 82.4%). Furthermore, posts
originated in thefollowing countries: United Kingdom (26/630,
4.1%), the Netherlands (16/630, 2.5%), France (11/630, 1.8%),
Australia (11/630, 1.8%), Canada (9/630, 1.4%), and India
(7/630, 1.1%). To a lesser degree, posts originated in
Switzerland, Belgium, Germany, Denmark, Spain, Ireland,
Japan, L uxembourg, Pakistan, Sweden, Singapore, and Taiwan.
For 10 (1.6%) out of 630 entries, the location could not be
derived. Of 630 entries, 274 (43.5%) were created by an
industrial partner of neuromodulation devices or denoted a
specific industry partner, whereas 356 (56.5%) were not
associated with an industrial partner. World maps and entry
types based on industry-related and non—ndustry-rel ated entries
areprovided in Multimedia Appendix 1. World maps presenting
the locations of the 4 prominent companies using
neuromodul ation devices are provided in Multimedia Appendix
2.
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Figure 1. Flowchart representing the screening process for this study in which web-based information about spinal cord stimulation (SCS) for chronic
pain was retrieved with a socia listening design. Blue boxes indicate the flow of included entries, whereas orange boxes give indications on excluded
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Figure 2. World map indicating the country of origin of the included web-based entries that were available about spinal cord stimulation for chronic
pain. Darker red color indicates a higher count of entries. White color indicates that no entries originated from that respective country. For 10 entries,
no country could be derived; therefore, 620 entries are represented on this world map.

-
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1

2-4

5-9
I 10-20
. >25
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In Multimedia Appendix 3, the word cloud is presented (80
most frequent words) with aclear dominance of theword “pain.”
Asmost of the entrieswerewrittenin English, with few articles
in French or Dutch, the most frequently stated terms were in
English.

Quality Appraisal

Regarding the content of information, 66.2% (383/579) of the
entries discussed (at least partially) how SCS works. The risks
of treatment were only discussed in alimited number of entries
(142/579, 24.5%). In total, 55.6% (322/579) of the entries did
not el aborate on the fact that there may be>1 potential treatment
choice and 47.7% (276/579) did not discuss the influence of
SCS on the overall quality of life. Regarding the reliability of
information, 72.2% (418/579) of the entries did not clearly

https://www.jmir.org/2024/1/e48599
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describethe aimsthat they aimed to achieve. In 94.8% (549/579)
of theentries, it was clear or partialy clear when theinformation
in the entry was produced. Areas of uncertainty were not
discussed in most entries (313/579, 54.1%). The overall quality
of entrieswas 2.5 on ascale of 5, in which Reddit (Reddit, Inc)
posts scored 2.6, Vimeo (Vimeo, Inc) videos 2.5, web pages
2.8, and YouTube (Google LLC) hits 2.4 out of 5, respectively.
The complete quality appraisal, including the number of entries
that did not fulfill the quality criteria(score 1), partialy fulfilled
the quality criteria (scores 2-4), or completely fulfilled the
quality criteria (score 5), for each question of the DISCERN
instrument is presented in Table 1. In addition, the average
scores are shown for al entries and separated by the type of
entry.
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Table 1. Quality appraisal scoring of the available web-based information concerning spinal cord stimulation for chronic pain using the DISCERN
instrument (N=579).

Category and questions No?(score  Partial be Vet Total Reddit (Red- Vimeo Web pages  YouTube
1), n (%) (scores 2-4), (score5), (N=579), dit, Inc) (Vimeo, Inc)  (n=105), (GoogleLLC)
n (%) n (%) mean posts(n=32), videos(n=35), mean (SD) hits (n=407),
(SD) mean (SD)  mean (SD) mean (SD)
Reliability
Aretheaimsclear? 418(722)¢ 134(231) 27(47) 16(11) 19(L0) 1.5(1.0) 22(14) 15(10)
Doesthe publication achieve 11 (6.8) 134 (83.2) 16(99 31(09 31(0.3 3.0(0.0) 33(1.2) 3.0(0.8)
itsaims?®
Isthe publication relevant? 70 (12.1) 416 (71.9) 93(16.1) 3.0(1.2) 36(1L2 3.6(0.9) 37(1.2) 2.7 (1.0
Isit clear what sourcesof ~ 105(18.1)  414(71.5) 60(104) 29(1.1) 2.8(0.8) 3.0(1.0) 2.7 (1.6) 2.9(0.9)

information were used to
compile the publication?

Isit clear whentheinforma- 30 (5.2) 502(86.7) 47(81 31(07) 31(0.3 3.2(0.6) 31(11) 3.1(0.7)
tion used or reported in the
publication was produced?

Isthe publication balanced 15 (2.6) 243(419) 321 41(11) 41(1.3) 45 (0.9) 43(1L0) 41(L1)
and unbiased? (55.4)
Doesthepublication provide 215 (37.1)  325(56.1) 39(6.7) 24(1.2) 1.3(0.9) 23(L1) 29(15)  24(L0)

details of additional sources
of support and information?

Doesthepublicationreferto 313 (54.1)  103(17.8) 163 25(1.7) 38(16) 19(1.5) 2.6 (1.7) 24(1.8)
areas of uncertainty? (28.2)

Content of information

Does the publication de- 196 (33.9) 146 (25.2) 237 31(L7) 12(0.8) 25(1.7) 3.9(15) 32(17)
scribe how each treatment (40.9)

works?

Does the publication de- 267 (46.1) 253 (43.7) 59(10.2) 22(1.3) 13(0.7) 2211 25(1.5) 23(13)
scribe the benefits of each

treatment?

Does the publication de- 437 (75.5) 89 (15.4) 53(9.2) 17(1.3) 18(1L4) 1.7(1.2) 2.2(1.6) 1511
scribe the risks of each

treatment?

Does the publication de- 540 (93.3) 30(5.2) 9(1.6) 12(0.7) 19(15) 1.2(0.6) 1.1(0.6) 11(0.5)

scribewhat would happen if
no treatment is used?

Does the publication de- 276 (47.7)  99(17.1) 204 27(1.8) 28(L7) 29(1.9) 2.1(1.6) 29(1.8)
scribe how the treatment (35.2)
choicesaffect overall quality
of life?
Isit clear that theremay be 322 (55.6) 119 (20.6) 138 24(1.7) 33(L7) 22(15) 3.1(1.8) 2.1(1.6)
>1 possible treatment (23.8)
choice?
Doesthepublication provide 316 (54.6) 139 (24) 124 23(1.6) 36(1L5 27@1.7) 2.3(1.6) 22(1.6)
support for shared decision- (21.9)
making?
Overall quality
On the basis of the answers 9 (1.6) 570(985) 0(0) 25(06) 26(0.6) 25(0.5) 2.8(0.7) 2.4(0.6)

toall of the above questions,
ratethe overall quality of the
publication as a source of
information about treatment
choices

%Entries that did not fulfill the quality criteria
bEntries that partially fulfilled the quality criteria.
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CEntries that completely fulfilled the quality criteria
Yitalicization indicate the most frequent answer.
®This item was not scored if item 1 was scored as no.

Thematic Analysis

Overview

During inductive coding, four main themes were revealed: (1)
pain and the burden of pain with 14.34% (1274/8886) of coding
references, (2) neuromodulation as a treatment approach with
36.66% (3258/8886) of coding references, (3) device-related
aspects with 19.38% (1722/8886) of coding references, and (4)
patient benefits and testimonials of treatment with SCS with
29.62% (2632/8886) of coding references.

Pain and the Burden of Pain

In the first theme, pain and the burden of pain were described
with 14.34% (1274/8886) of coding references from 56.7%
(325/573) of coded entries. The first subtheme discussed pain
and chronic pain with information on pain awareness, how to
objectify pain, the definition of chronic pain, the duration of
pain, potential causes of pain, the incidence of pain, a closer
look at neuropathic pain, other types of pain, and the
heterogeneity of pain. The second subtheme elaborated on other
pain management techniques compared with SCSinwhich pain
medication, epidural infiltrations or nerve blocks, spinal surgery,
physical therapy, psychological therapy, or even acombination
of techniques were described. The third subtheme evaluated
how pain can affect an individual, with a focus on symptoms
of pain, the misinterpretation of input signals as a painful
experience during chronic pain, and potential implications on
social life, daily living, bodily functions, and emotional distress.
Thefinal subtheme reported on patient experiences and stories

Moens et al

of living with chronic pain. Within this subtheme, individual
stories about pain physicians and quotes on how chronic pain
feels are discussed. In addition, the burden of thetime delay in
finding the right help and the misunderstanding of other people
who do not understand pain were categorized under this
subtheme.

Neuromodulation as Treatment Approach

In the second theme, information about neuromodulation, in
general, was pooled with 36.66% (3258/8886) of coding
references from 86.9% (498/573) of coded entries. The first
subtheme that was identified focused on access to
neuromodulation,  different  techniques, targets of
neuromodulation, limitations of these therapy options, history,
underlying working mechanisms (eg, gate control theory), and
the fact that neuromodul ation masks pain and does not heal it.
Patient-centered care was revealed as the second subtheme, in
which a multidisciplinary approach including patient
empowerment, independence, and education, with a holistic
evaluation and shared decision-making with physicians and
family members was discussed. Another subtheme consisted
of SCS therapy, in which the definition of SCS was stated and
the uncertainties with response to success rate (eg, trial pain
relief vs pain relief after implantable pulse generator [IPG],
responder rates, SCS outcome variables, and patient selection)
and the combination of multiple neuromodulation devices was
discussed. Furthermore, the SCS procedure itself was classified
as a distinct subtheme and is presented in Figure 3. The final
subtheme discussed the risks of the treatment (Table 2).

Figure3. Identified topics about the spinal cord stimulation (SCS) procedure for chronic pain for which web-based information isavailable, asidentified

during the thematic analysis. IPG: implantable pulse generator.
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Table 2. Reported risks of spinal cord stimulation (SCS) for chronic pain that were revealed during the thematic analysis of the available web-based
information. Counts present the number of entries that discussed each risk of SCS compared with the number of web-based entries in the thematic

analysis (N=573).

Topic and risks of SCS

Frequency, n (%)

Pain
Additional pain after procedure
Inadequate pain relief or loss of therapy effect
Adver se events and serious adver se events
Allergic reactions
Bleeding
Dural puncture
Fluid accumulation
Scar tissue
Headache
Infection
Injuries to spinal cord
Nerveinjury
Neurological deficit
Paralysis
Poor wound healing
Reaction to anesthetic agent
Skin erosion
Soreness or bruising
Mental distress
Death or injury
Device-related risks
Positional sensitivity (ie, distance between electrode and spinal cord)
Hardware issues
Fracture of electrode

Electromagnetic interference

Disconnection electrode—| PG?

Lead migration

Pain at implantation site

Uncomfortable stimulation
General risks

Complications are extremely rare

2(0.4)
48 (8.4)

13(2.3)
20 (35)
4(0.7)
6(L1)
7(1.2)
7(12)
77 (13.4)
7(12)
13(2.3)
5(0.9)
21 (3.7)
1(0.2)
1(0.2)
1(0.2)
3(0.5)
1(0.2)
2(0.4)

1(02)
22(38)
4(0.7)
26 (4.5)
5(0.9)
68 (11.9)
34(5.9)
13(2.3)

7(1.2)

8 PG: implantable pulse generator.

Device-Related Aspects

In the third theme, device-related aspects were discussed
(1722/8886, 19.38% of coding referencesfrom 379/573, 66.1%
of coded entries), in which the charger and remote programming,
the different device manufacturers of SCS, disadvantages of
SCS, innovations, programming possibilities, types of
stimulation, and scientific studies were included. Specifically
focusing on the potential disadvantages of SCS, the following

https://www.jmir.org/2024/1/e48599

RenderX

aspectswere noted: difficultieswith charging the IPG, magnetic
resonance imaging (MRI) restrictions, restrictionswith driving
and operating machinery, insufficient coverage of the targeted
region, implications on other medical procedures owing to the
presence of SCS device, the need for remote control (ie, the
lack of control through mobile phone), replacement of
nonrechargeable | PG, detection of the SCS system at security
gates, the potential of nausea, and the therapy burdenin general
(eg, need for aregistration card and recharging process). The
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innovative aspects highlighted were as follows: accel erometry,
closed-loop stimulation, constantly evolving technology,
improved battery life, increased competition in the market,
increased market value of SCS manufacturing companies, MRI
safety, the possibility of multiple waveform programming, new
waveforms and software, more precise stimulation targets (ie,
better coverage), rechargeable and nonrechargeable devices,
running multiple SCS stimulation programs simultaneously,
x-ray and computed tomography safety, and various sizes of
IPGs.

Patient Benefits and Testimonials of Treatment With
SCS

Inthelast theme (2632/8886, 29.62% of coding referencesfrom
514/573, 89.7% of coded entries), 3 subthemeswereidentified:
benefits of SCS through patient experiences, candidates for
SCS, and patient testimonials. The benefits of SCS that were
reported are presented in Figure 4. The most frequently stated

Moens et al

aspects were alternativesto opioids, pain relief, improved daily
functioning, reduction in pain medication use, reversible therapy,
and a minimally invasive approach. In the second subtheme
about patient selection and candidate selection, contraindications
were identified, including candidate checklists, insurance
coverage, pain location, conditions that are suitable for SCS,
pain description, pain relief during thetrial period, psychological
screening, selection process, tobacco use, and SCS as the last
resort therapy. In the final subtheme, patient testimonials were
combined, in which doubts about stimulation, expectations
before SCS, the exchange of experiences and information, SCS
coverage, living with an implanted device, pain scores,
postoperative pain, and patient goals were discussed. Finaly,
the positive and negative experiencesreported in thetestimonials
are presented in Textbox 1.

Table 3 presents a selection of quotes for each theme. Table 4
presents the frequency of themes and subthemes.

Figure 4. Benefits of a treatment trajectory with spinal cord stimulation (SCS) for chronic pain that were found during the thematic analysis of the

web-based information. 1PG: implantable pulse generator.
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Textbox 1. Negative and positive experiences with spinal cord stimulation for chronic pain that were revealed during thematic analysis in patient
testimonials. Counts present the number of entries that expressed these experiences.

Negative experiences

« Adjustmentsin stimulation are difficult (n=1)

«  Lack of follow-up after surgery by physicians (n=2)

«  Negative patient experiences (n=5)

«  Negative experiences with insurance or compensation (n=6)

«  Negative thoughts on spinal cord stimulation by patients who were never implanted (n=5)
«  Reduced trust in health care (n=10)

«  Wrong stimulation location (n=2)

Positive experiences

« Increasein activities of daily living (n=50)
« Increasein functionaity (n=25)

«  Returntowork (n=7)

. Life-changing therapy (n=73)
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Table 3. A selection of quotes that was revealed during the thematic analysis of available web-based information about spinal cord stimulation (SCS)
for chronic pain.

Theme, subtheme, and context Quote

Pain and the burden of pain
Pain and chronic pain

Definition of chronic pain presented “Chronic pain as pain that persists beyond the expected recovery period or pain that accompanies a
by a health care provider. chronic health condition. Because this pain is not productive and is not the result of an ongoing injury,
it isreferred to as pathological and is therefore treated as a condition, not just as a symptom.”

How pain can affect an individual

Penny, awoman who had pain for ~ “| rarely left the house. | could only just cope with the very basic way of living. | just redly felt like |
>10 years explained how thepain  wanted to give up. It wasjust al too much.”
impacted her functioning.

Patient experiences and stories on living with chronic pain

Whilereviewing her SCSsystem,  “But | mean, there’s been lots of times that | have locked myself in my room and cried al night just
Sarah explained how chronic pain  because | couldn’t imagine dealing with this pain one more hour. Obviously, it's not like that every
makes her feel. day, but sometimesitis.”

Neuromodulation as a treatment approach
Patient-centered care

Soula discussed about her involve-  “And of course, | can have as many programs put onit. | basically work it out together with the pro-
ment in her treatment and working  grammers. Recently, for example, | went back and said: ‘ah my feet arereally sore. | really need more
together with the company represen-  stimulation on my feet.” And so | had two new programs popped on there, and they’ve been fantastic.”
tatives.

Furthermore, Soulaelaborated on ~ “That, to me, makes me feel |'ve got options of long term options that | don’t have these big health

her independence as a patient. appointment calendar that | have to meet and that all the things that | need for my management are
tucked into my body look like who they are. You then have to go anywhere or reach for anything to
some difficult. It really isjust in me that makes mefeel quite independent, makes mefeel really strong
about the way that | manage day to day.”

Device-related aspects
Potential disadvantages
Reddit (Reddit, Inc) video “Keep that thing charged. I've noticed the closer | get to empty, the less effective it is.”

Pam discussed theseelementsinher  “Remember, it is alife changing experience in more than one way. It may help you agreat deal. But

video. the other issue that you have to deal with is having something implanted inside you that you that you
have to carry a card to make sure that if you ever have amedical procedure like an MRI, that it's un-
derstood what kind of device you have and can you have an MRI if you travel, if you go off on a
weekend, you have to be able to charge this device so you're tethered to a device.”

Innovative aspects

Examplefrom aphysicianandre-  “Thereisno limit for these indications, thisiswhy | love neuromodulation, it's an evolving field and
searcher every six months at the latest we have something new not only in the spinal cord stimulation but also
in al other options.”

Patient benefits and testimonials of treatment with SCS
Patient testimonials

Eric’s quote expressed apositive  “Theway I'm living right now, if you would have known me five or six years ago, you would have
feeling. never guessed. Before | couldn’'t walk from my front room to the kitchen and now running marathons
and enjoying holiday company from everybody else.”

Tom'’s quote represented some “Atfirgt, | wasalittle reluctant. | didn’t know how | would feel about something | was going to be,
doubts. you know, inserted into my body. Istoo much, isit too fast? That | realized that after the last 47 years,
| redly didn’t have anything to risk. | wanted to feel better.”

A Reddit (Reddit, Inc) post ex- “So... Now it’'s been 3 months since surgery. It's not even coming close to relieving any pain.”
pressed a negative experience.
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Table 4. Frequency of themes and subthemes identified in web-based information about spinal cord stimulation (SCS) for chronic pain during the
thematic analysis expressed by aggregated coding references (N=8886) and aggregated coded entries (n=573).

Themes and subthemes

Coding references, n (%) Coded entries, n (%)

Pain and the burden of pain
Pain and chronic pain
Pain management techniques
How pain can affect an individual
Patient experiences and stories on living with chronic pain
Neuromodulation as a treatment approach
Neuromodulation
Patient-centered care
SCS therapy
SCS procedure
Risks of the treatment
Device-related aspects
Charger and remote programming
Different device manufacturers for SCS
Disadvantages of SCS
Innovations
Programming possibilities
Type of stimulation
Scientific studies
Patient benefits and testimonials of a treatment with SCS
Benefits of SCS through patient experiences
Candidates for SCS
Patient testimonials

1274 (14.3) 325 (56.7)
230 (2.6) 125 (21.8)
601 (6.8) 218 (38)
398 (4.5) 183 (31.9)
45 (0.5) 36 (6.3)
3258 (36.7) 498 (86.9)
513 (5.8) 201 (35.1)
345 (3.9) 195 (34)
480 (5.4) 303 (52.9)
1437 (16.2) 320 (55.8)
483 (5.4) 127 (22.2)
1722 (19.4) 379 (66.1)
109 (1.2) 76 (13.3)
190 (2.1) 113 (19.7)
157 (1.8) 95 (16.6)
554 (6.2) 208 (36.3)
220 (2.5) 117 (20.4)
407 (4.6) 200 (34.9)
85(1) 40 (7)
2632 (29.6) 514 (89.7)
1148 (12.9) 376 (65.6)
1109 (12.5) 365 (63.7)
375 (4.2) 187 (32.6)

Discussion

Principal Findings

Patient-centered care, described as shared decision-making
through patient autonomy, has drastically increased during the
last decade [33]. Medical and health information contribute to
equalizing the balance of power between patients and health
care providers and thus to patient empowerment [25]. Through
this approach, patients are supported to make informed and
active choices concerning their health, compared with fulfilling
the role of a passive recipient of care [34]. Empowered
decision-making in treatment selection is inevitably related to
appropriate communication and information tools and greater
patient involvement in the decision-making process [35].
Therefore, this study evaluated the availability and content of
information on the internet regarding SCS, which is a crucial
prerequisite to enhance empowered decision-making in thefield
of neuromodulation.

The results of this study clearly indicated that most of the
information originated in the United States (519/630, 82.4%).
Besidesthe dominance of the United States, postsal so originated
inthe United Kingdom (26/630, 4.1%), the Netherlands (16/630,
2.5%), France (11/630, 1.8%), Australia (11/630, 1.8%), Canada

https://www.jmir.org/2024/1/e48599

(9/630, 1.4%), and India (7/630, 1.1%). None of the included
entries could be linked back to Africa or South America,
potentially because of the language restrictions. The field of
neuromodulation is driven by technical innovations by device
manufacturers, with company headquarters|ocated in the United
States. This may be one of the potentia explanations for the
dominance of information in this region.

During thematic analysis, 4 major themes were identified,
namely pain, neuromodulation as a treatment approach,
device-related aspects, and patient benefits and testimonials. In
these themes, important aspectsin thefield of neuromodulation
were discussed, from patient selection, over the SCStrial period
and PG implantation, implanted materials, risks, benefits, and
expectations to the place of neuromodulation within the
treatment arsenal of patients with chronic pain. There were no
gaps identified regarding crucial information that was lacking.
The content of information that isavailable for patientsisclosely
aligned with the latest research developments, for example,
continued technol ogical advancements[36], holistic evaluations
[37], and ethical considerations, such asMRI conditional devices
[38]. Thisindicatesthat recent research devel opments have been
timely translated into layperson terms to make them available
to the public, potentially because of the strong valorization of
project plans and effective marketing strategies, in contrast to
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the lack of or limited knowledge trandlation that is often
observed [39,40]. Nevertheless, the availability of web-based
information does not mean that this information is easily
accessible to health care consumers. Previous research on
patients with persistent spinal pain syndrome type 2 indicated
that 85.3% had alow position in the social hierarchy (ie, alow
social gradient of health) [41]. On the basis of qualitative
research, patients are particularly interested in having
information in layperson terms with concise language,
contextualization of values, and definitions of medical termsto
increase their understanding [42]. Nevertheless, in health care,
it is rare to find a layperson knowledgeable in medical
terminology, potentially leading to poor understanding of the
medical conditions and potential treatments [43]. This
emphasizes the need for layperson terms to ensure that
populations with a low position in the social hierarchy have
equal opportunitiesto enhance patient empowerment. Especially
in the current digital era, patients develop toward so-called
e-patients and are more prone to obtaining complementary
web-based health information. Nevertheless, thisevolution may
give rise to larger interindividual differences based on
socioeconomic statusin cases where patients do not have access
to health resources, eventually creating less-informed patients
and, as such, enlarging disparities. In addition, the availability
of information does not imply that information is centralized;
therefore, real-time capturing of the web-based
information-seeking process should be conducted [44]. This
advocates  further  evaluation of the  web-based
informati on-seeking process to determine whether patients have
accessto information and whether theinformation is effectively
understandable by the target popul ation.

Besides an evaluation of the availability of information, the
provided information should a so bereliableto trust the obtained
information. The DISCERN instrument was used to conduct a
quality appraisal [45], where poor scores were mainly because
of alower scoring on the content of information than on the
reliability. Overall, information was deemed reliable, where
creators of new content should primarily focus on clearly
defining the aims of their posts, videos, or web pages and the
areas of uncertainty to further enhance the reliability of
web-based information. During the evaluation of the content,
the broader perspective of the therapeutic intervention was
explored (ie, alternative treatment options, risks of every
treatment option, what if treatment is not applied, and shared
decision-making). Neuromodulation techniques, including SCS,
are often considered a last resort therapy after al other pain
management procedures fail to aleviate the pain. It may be
hypothesized that alternative treatments and risks, quality of
life, and benefits of other treatments were less frequently
discussed as SCSis afinal pain management (ie, pain control)
option and not atherapeutic (ie, healing) option, where several
techniques could be applied to treat a specific condition.
Nevertheless, despite the poor scoring of many entries on the
content of information, there are sourceswhere theinformation
isavailable because the results of the content analysis could not
identify an obvious knowledge gap. Combining these results,
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the field may benefit from more centralized pages or complete
overviews of neuromodulation techniques in perspective to the
complete therapeutic arsenal of pain management techniques.

The relationship among hedlth care providers, patients, and
industrial device representatives is a conditio sine qua non in
the field of neuromodulation. Despite the disputable role of
industry-sponsored randomized controlled trials of drugs and
medical devices toward more favorable results compared with
non—industry-sponsored trial s[46] and the influence of medical
promotional tools provided by medical representatives on
physicians' prescribing practices [47], in total, 43.5% of the
retrieved information referred to a specific industrial partner
(directly or indirectly). Notwithstanding the considerable
involvement of device manufacturers, web-based information
is not limited to commercial information about the different
types of materials and 1PGs, as revealed by the heterogeneity
of detected themes and subthemesin the content analysis. This
clearly indicates that there is adifference in biasintroduced by
industry funding versus information that is available to the
public.

This study indicated that a lot of information about SCS is
available on the web, where it should be clearly stated that this
information only provides an additional resource for patients
besidesthetraditional health care system and consultation with
multidisciplinary pain management teams. While interpreting
these results, a couple of limitations should be considered.
Notably, only web-based information that was provided in
English, French, or Dutch was retrieved from our search. In
addition, web-based information that is spread through Linkedin
(Microsoft Corporation) was underrepresented because
information retrieval from LinkedInisnot fully supported owing
to the limitations of the official application programming
interface (retrieved through personal communication with an
Awario representative). In addition, social listening only reflects
the narratives and discourse occurring in public, internet-based
spaces and may not mirror information from closed platforms
and non—nternet-based channel s [48]. Finally, within the search
strategy, the most common synonyms of SCS were listed;
however, materials that extend beyond the terms used will not
have been retracted with the current search strategy.

Conclusions

This socia listening study regarding the availability of
web-based information about SCS demonstrated that health
care consumers have the possibility to access web-based
information about SCS, including details about the surgical
procedures, type of material, working mechanisms, risks, patient
expectations, testimonials, and the potential benefits of this
therapy option. The availability of information, however, does
not evaluate whether information is effectively retrieved by
consumers of health care and whether it is easily accessible,
which needsto befurther evaluated. In addition, quality control
of web-based information is extremely difficult, and therefore,
reliability, trustworthiness, and correctness of sources should
be carefully considered before automatically relying on the
content of the sources.

https://www.jmir.org/2024/1/e48599

JMed Internet Res 2024 | vol. 26 | e48599 | p. 14
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Moenset d

Acknowledgments
The authors would like to thank Jonas Callens for screening entries as a second reviewer.

Data Availability
The data set generated and analyzed during this study is available from the corresponding author upon reasonable request.

Conflictsof Interest

MM received speaker fees from Medtronic, Nevro, and Saluda Medical. PR reports grants and consultant fees from Medtronic,
Abbott, and Boston Scientific outside the submitted work. LG isapostdoctoral research fellow funded by the Research Foundation
of Flanders, Belgium (project number 12ZF622N). STIMULUS research group received independent research grants from
Medtronic. All other authors declare no other conflicts of interest.

Multimedia Appendix 1

World maps and entry types for industry-related and non-industry-related entries.
[DOCX File, 244 KB-Multimedia Appendix 1]

Multimedia Appendix 2

World maps present the locations of the 4 prominent companies using neuromodul ation devices.
[DOCX File, 427 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Word cloud based on the transcripts of theincluded entriesfrom the social listening study about spinal cord stimulation for chronic
pain.

[PNG File, 1073 KB-Multimedia Appendix 3]

References

1.  Grider JS, Manchikanti L, Carayannopoulos A, Sharma ML, Balog CC, Harned ME, et al. Effectiveness of spinal cord
stimulation in chronic spinal pain: asystematic review. Pain Physician. Jan 2016;19(1):E33-E54. [FREE Full text] [Medline:
26752493]

2. Hofmeister M, Memedovich A, Brown S, Saini M, Dowsett LE, Lorenzetti DL, et al. Effectiveness of neurostimulation
technologies for the management of chronic pain: a systematic review. Neuromodulation. Feb 2020;23(2):150-157. [doi:
10.1111/ner.13020] [Medline: 31310417]

3.  Kumar K, Taylor RS, Jacques L, Eldabe S, Meglio M, Molet J, et al. The effects of spinal cord stimulation in neuropathic
pain are sustained: a 24-month follow-up of the prospective randomized controlled multicenter tria of the effectiveness of
spind cord stimulation. Neurosurgery. Oct 2008;63(4): 762-70; discussion 770. [doi: 10.1227/01.NEU.0000325731.46702.D9]
[Medline: 18981888]

4.  North RB, Kidd DH, Farrokhi F, Piantadosi SA. Spinal cord stimulation versus repeated lumbosacral spine surgery for
chronic pain: arandomized, controlled trial. Neurosurgery. 2005;56(1):98-106; discussion 106. [doi:
10.1227/01.neu.0000144839.65524.€0] [Medline: 15617591]

5. Hunter CW, Carlson J, Yang A, Deer T. Spinal cord stimulation for the treatment of failed neck surgery syndrome: outcome
of a prospective case series. Neuromodulation. Jul 2018;21(5):495-503. [doi: 10.1111/ner.12769] [Medline: 29566313]

6. Lamer TJ, Moeschler SM, GazelkaHM, Hooten WM, Bendel MA, Murad MH. Spinal stimulation for the treatment of
intractable spineand limb pain: asystematic review of RCTsand meta-analysis. Mayo Clin Proc. Aug 2019;94(8):1475-1487.
[doi: 10.1016/j.mayocp.2018.12.037] [Medline: 31279543]

7.  Thomson S, Huygen F, Prangnell S, De Andrés J, Baranidharan G, Belaid H, et a. Appropriate referral and selection of
patients with chronic pain for spinal cord stimulation: European consensus recommendations and e-health tool. Eur J Pain.
Jul 2020;24(6):1169-1181. [FREE Full text] [doi: 10.1002/ejp.1562] [Medline: 32187774]

8. Kumar K, Taylor RS, Jacques L, Eldabe S, Meglio M, Molet J, et al. Spinal cord stimulation versus conventional medical
management for neuropathic pain: amulticentre randomised controlled trial in patients with failed back surgery syndrome.
Pain. Nov 2007;132(1-2):179-188. [doi: 10.1016/j.pain.2007.07.028] [Medline: 17845835]

9.  Zhang TC, Janik JJ, Grill WM. Mechanisms and models of spinal cord stimulation for the treatment of neuropathic pain.
Brain Res. Jun 20, 2014;1569:19-31. [doi: 10.1016/j.brainres.2014.04.039] [Medline: 24802658]

10. Rigoard P, Gatzinsky K, Deneuville JP, Duyvendak W, Naiditch N, Van Buyten JP, et al. Optimizing the management and
outcomes of failed back surgery syndrome: a consensus statement on definition and outlines for patient assessment. Pain
Res Manag. 2019;2019:3126464. [doi: 10.1155/2019/3126464] [Medline: 30911339]

https://www.jmir.org/2024/1/e48599 JMed Internet Res 2024 | vol. 26 | e48599 | p. 15
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=jmir_v26i1e48599_app1.docx&filename=c52209dfee0dab99760f023e08b138c1.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e48599_app1.docx&filename=c52209dfee0dab99760f023e08b138c1.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e48599_app2.docx&filename=dd34477635d5211462e10d8a472f0115.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e48599_app2.docx&filename=dd34477635d5211462e10d8a472f0115.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e48599_app3.png&filename=506a76935783b38854fbf6997ba6f91e.png
https://jmir.org/api/download?alt_name=jmir_v26i1e48599_app3.png&filename=506a76935783b38854fbf6997ba6f91e.png
http://www.painphysicianjournal.com/linkout?issn=&vol=19&page=E33
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26752493&dopt=Abstract
http://dx.doi.org/10.1111/ner.13020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31310417&dopt=Abstract
http://dx.doi.org/10.1227/01.NEU.0000325731.46702.D9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18981888&dopt=Abstract
http://dx.doi.org/10.1227/01.neu.0000144839.65524.e0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15617591&dopt=Abstract
http://dx.doi.org/10.1111/ner.12769
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29566313&dopt=Abstract
http://dx.doi.org/10.1016/j.mayocp.2018.12.037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31279543&dopt=Abstract
https://europepmc.org/abstract/MED/32187774
http://dx.doi.org/10.1002/ejp.1562
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32187774&dopt=Abstract
http://dx.doi.org/10.1016/j.pain.2007.07.028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17845835&dopt=Abstract
http://dx.doi.org/10.1016/j.brainres.2014.04.039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24802658&dopt=Abstract
http://dx.doi.org/10.1155/2019/3126464
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30911339&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Moenset d

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Connell NB, Prathivadi P, Lorenz KA, Zupanc SN, Singer SJ, Krebs EE, et al. Teaming in interdisciplinary chronic pain
management interventions in primary care: a systematic review of randomized controlled trials. J Gen Intern Med. May
2022;37(6):1501-1512. [FREE Full text] [doi: 10.1007/s11606-021-07255-w] [Medline: 35239110]

Gatzinsky K, Eldabe S, Deneuville JP, Duyvendak W, Naiditch N, Van Buyten JP, et al. Optimizing the management and
outcomes of failed back surgery syndrome: a proposal of a standardized multidisciplinary team care pathway. Pain Res
Manag. 2019;2019:8184592. [FREE Full text] [doi: 10.1155/2019/8184592] [Medline: 31360272]

Levack WM, Weatherall M, Hay-Smith EJ, Dean SG, McPherson K, Siegert RJ. Goal setting and strategies to enhance
goal pursuit for adults with acquired disability participating in rehabilitation. Cochrane Database Syst Rev. Jul 20,
2015;2015(7):CD009727. [FREE Full text] [doi: 10.1002/14651858.CD009727.pub2] [Medline: 26189709]

Werbrouck A, Swinnen E, Kerckhofs E, Buyl R, Beckweée D, De Wit L. How to empower patients? A systematic review
and meta-analysis. Transl Behav Med. Sep 08, 2018;8(5):660-674. [doi: 10.1093/tbm/iby064] [Medline: 29982675]
Austin JT, Vancouver JB. Goal constructsin psychology: structure, process, and content. Psychol Bull. Nov 21,
1996;120(3):338-375. [doi: 10.1037/0033-2909.120.3.338]

Goudman L, Bruzzo A, van de Sande J, Moens M. Goal identification before spinal cord stimulation: aqualitative exploration
in potential candidates. Pain Pract. Mar 2020;20(3):247-254. [doi: 10.1111/papr.12845] [Medline: 31610085]

Henssen DJ, Scheepers N, Kurt E, Arnts |, Steegers M, Vissers K, et a. Patients' expectations on spinal cord stimulation
for failed back surgery syndrome: aqualitative exploration. Pain Pract. Apr 2018;18(4):452-462. [doi: 10.1111/papr.12617]
[Medline: 28742245]

El-Haddad C, Hegazi |, Hu W. Understanding patient expectations of health care: a qualitative study. J Patient Exp. Dec
28, 2020;7(6):1724-1731. [FREE Full text] [doi: 10.1177/2374373520921692] [Medline: 33457636]

Fitzsmmons PR, Michael BD, Hulley JL, Scott GO. A readability assessment of online Parkinson's disease information.
JR Coll Physicians Edinb. Dec 2010;40(4):292-296. [doi: 10.4997/JRCPE.2010.401] [Medline: 21132132]

Tanenbaum SJ. Perspectives on evidence-based practice from consumers in the US public mental health system. JEval
Clin Pract. Oct 2008;14(5):699-706. [doi: 10.1111/j.1365-2753.2008.01020.x] [Medline: 19018898]

LimYZ, Chou L, Au RT, Seneviwickrama KM, 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. Jul 2019;65(3):124-135. [EREE Full text] [doi: 10.1016/].jphys.2019.05.010] [Medline: 31227280]
Cline RJ, Haynes KM. Consumer health information seeking on the internet: the state of the art. Health Educ Res. Dec
2001;16(6):671-692. [doi: 10.1093/her/16.6.671] [Medline: 11780707]

Terrens AF, Soh SE, Morgan P. What web-based information is available for people with Parkinson's disease interested in
aquatic physiotherapy? A social listening study. BMC Neurol. May 05, 2022;22(1):170. [FREE Full text] [doi:
10.1186/s12883-022-02669-3] [Medline: 35513789

LeeK, Hoti K, Hughes JD, Emmerton L. Dr Google and the consumer: a qualitative study exploring the navigational needs
and online health information-seeking behaviors of consumerswith chronic health conditions. JMed Internet Res. Dec 02,
2014;16(12):e262. [FREE Full text] [doi: 10.2196/jmir.3706] [Medline: 25470306]

Eeckman E. Power to the patient? Studying the balance of power between patient and GP in relation top web health
information. In: Murru MF, Colombo F, PegjaL, Tosoni S, Kilborn R, Kunelius R, et al, editors. Communication as the
Intersection of the Old and the New: The Intellectual Work of the 2018 European Media and Communication Doctoral
Summer School. Bremen, Germany. Edition Lumiére; 2019.

Tonsaker T, Bartlett G, Trpkov C. Health information on the internet: gold mine or minefield? Can Fam Physician. May
2014;60(5):407-408. [FREE Full text] [Medline: 24828994]

Battineni G, Baldoni S, Chintalapudi N, Sagaro GG, Pallotta G, Nittari G, et al. Factors affecting the quality and reliability
of online health information. Digit Health. 2020;6:2055207620948996. [ FREE Full text] [doi: 10.1177/2055207620948996]
[Medline: 32944269]

Stewart MC, Arnold CL. Defining social listening: recognizing an emerging dimension of listening. Int J Listening. Jun
14, 2017;32(2):85-100. [doi: 10.1080/10904018.2017.1330656]

Awario home page. Awario. Jul 31, 2022. URL : https.//awario.com [accessed 2024-01-15]

O'Sullivan D, Wilk S, Michalowski W, Farion K. Using PICO to align medical evidence with M Ds decision making models.
Stud Health Technol Inform. 2013;192:1057. [Medline: 23920831]

Charnock D, Shepperd S, Needham G, Gann R. DISCERN: aninstrument for judging the quality of written consumer health
information on treatment choices. J Epidemiol Community Health. Feb 1999;53(2):105-111. [FREE Full text] [doi:
10.1136/jech.53.2.105] [Medline: 10396471]

Hong SW, Kang JH, Park JH, Park HJ, Kim E. Quality and readability of online information on hand osteoarthritis. Health
Informatics J. 2023;29(1):14604582231169297. [FREE Full text] [doi: 10.1177/14604582231169297] [Medline: 36995242]
Grover S, Fitzpatrick A, Azim FT, Ariza-Vega P, Bellwood P, Burns J, et al. Defining and implementing patient-centered
care: an umbrellareview. Patient Educ Couns. Jul 2022;105(7):1679-1688. [doi: 10.1016/j.pec.2021.11.004] [Medline:
34848112]

https://www.jmir.org/2024/1/e48599 JMed Internet Res 2024 | vol. 26 | e48599 | p. 16

(page number not for citation purposes)


https://europepmc.org/abstract/MED/35239110
http://dx.doi.org/10.1007/s11606-021-07255-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35239110&dopt=Abstract
https://doi.org/10.1155/2019/8184592
http://dx.doi.org/10.1155/2019/8184592
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31360272&dopt=Abstract
https://europepmc.org/abstract/MED/26189709
http://dx.doi.org/10.1002/14651858.CD009727.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26189709&dopt=Abstract
http://dx.doi.org/10.1093/tbm/iby064
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29982675&dopt=Abstract
http://dx.doi.org/10.1037/0033-2909.120.3.338
http://dx.doi.org/10.1111/papr.12845
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31610085&dopt=Abstract
http://dx.doi.org/10.1111/papr.12617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28742245&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/2374373520921692?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2374373520921692
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33457636&dopt=Abstract
http://dx.doi.org/10.4997/JRCPE.2010.401
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21132132&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2753.2008.01020.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19018898&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1836-9553(19)30057-8
http://dx.doi.org/10.1016/j.jphys.2019.05.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31227280&dopt=Abstract
http://dx.doi.org/10.1093/her/16.6.671
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11780707&dopt=Abstract
https://bmcneurol.biomedcentral.com/articles/10.1186/s12883-022-02669-3
http://dx.doi.org/10.1186/s12883-022-02669-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35513789&dopt=Abstract
https://www.jmir.org/2014/12/e262/
http://dx.doi.org/10.2196/jmir.3706
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25470306&dopt=Abstract
http://www.cfp.ca/cgi/pmidlookup?view=long&pmid=24828994
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24828994&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/2055207620948996?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2055207620948996
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32944269&dopt=Abstract
http://dx.doi.org/10.1080/10904018.2017.1330656
https://awario.com
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23920831&dopt=Abstract
https://jech.bmj.com/lookup/pmidlookup?view=long&pmid=10396471
http://dx.doi.org/10.1136/jech.53.2.105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10396471&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/14604582231169297?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/14604582231169297
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36995242&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2021.11.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34848112&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Moenset d

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

Kane PM, Murtagh FE, Ryan K, Mahon NG, McAdam B, McQuillan R, et a. The gap between policy and practice: a
systematic review of patient-centred care interventions in chronic heart failure. Heart Fail Rev. Nov 2015;20(6):673-687.
[FREE Full text] [doi: 10.1007/s10741-015-9508-5] [Medline: 26435042]

Burtchell J, Clemmons D, Clemmons J, Sabutis T, Rosenberg A, Graves J, et a. A targeted literature search and
phenomenological review of perspectives of peoplewith multiple sclerosis and healthcare professional s of theimmunology
of disease-modifying therapies. Neurol Ther. Sep 2022;11(3):955-979. [FREE Full text] [doi: 10.1007/s40120-022-00349-5]
[Medline: 35608740]

Lempka SF, Patil PG. Innovationsin spinal cord stimulation for pain. Curr Opin Biomed Eng. Dec 2018;8:51-60. [FREE
Full text] [doi: 10.1016/j.cobme.2018.10.005] [Medline: 30911705]

Levy RM, Mekhail N, Abd-Elsayed A, Abgjon D, Anitescu M, Deer TR, et al. Holistic treatment response: an international
expert panel definition and criteriafor anew paradigm in the assessment of clinical outcomes of spinal cord stimulation.
Neuromodulation. Jul 2023;26(5):1015-1022. [FREE Full text] [doi: 10.1016/j.neurom.2022.11.011] [Medline: 36604242]
Goudman L, Rigoard P, Billot M, Duarte RV, Eldabe S, Moens M. Patient selection for spinal cord stimulation in treatment
of pain: sequential decision-making model - a narrative review. J Pain Res. 2022;15:1163-1171. [FREE Full text] [doi:
10.2147/JPR.S250455] [Medline: 35478997]

Straus SE, Tetroe J, Graham |. Defining knowledge translation. CMAJ. Aug 04, 2009;181(3-4):165-168. [FREE Full text]
[doi: 10.1503/cmaj.081229] [Medline: 19620273]

Conndlly S, Vanderhoven D, Rutherfoord R, Richardson L, Matthews P. Translating research for policy: the importance
of equivalence, function, and loyalty. Humanit Soc Sci Commun. Aug 03, 2021;8(1):191. [doi: 10.1057/s41599-021-00873-7]
Naiditch N, Billot M, MoensM, Goudman L, Cornet B, Le Breton D, et a. Persistent spinal pain syndrometype 2 (PSPS-T2),
asocia pain? Advocacy for asocia gradient of health approach to chronic pain. J Clin Med. Jun 25, 2021;10(13):2817.
[FREE Full text] [doi: 10.3390/jcm10132817] [Medline: 34202362]

PerlisN, Finelli A, Lovas M, Berlin A, Papadakos J, Ghai S, et al. Creating patient-centered radiol ogy reports to empower
patients undergoing prostate magnetic resonance imaging. Can Urol Assoc J. Apr 2021;15(4):108-113. [FREE Full text]
[doi: 10.5489/cugj.6585] [Medline: 33007175]

Ibrahim M, Gauch S, Salman O, Algahtani M. An automated method to enrich consumer health vocabularies using GloVe
word embeddings and an auxiliary lexical resource. PeerJ Comput Sci. Aug 9, 2021;7:e668. [FREE Full text] [doi:
10.7717/peerj-cs.668] [Medline: 34458573]

Marcu A, Muller C, Ream E, Whitaker KL. Online information-seeking about potential breast cancer symptoms: capturing
online behavior with an internet browsing tracking tool. JMed Internet Res. Feb 06, 2019;21(2):€12400. [FREE Full text]
[doi: 10.2196/12400] [Medline: 30724741]

Charnock D, Shepperd S. Learning to DISCERN online: applying an appraisal tool to health websitesin aworkshop setting.
Health Educ Res. Aug 2004;19(4):440-446. [doi: 10.1093/her/cyg046] [Medline: 15155597]

Lundh A, Lexchin J, Mintzes B, Schroll JB, Bero L. Industry sponsorship and research outcome. Cochrane Database Syst
Rev. Feb 16, 2017;2(2):MR000033. [FREE Full text] [doi: 10.1002/14651858.M R000033.pub3] [Medline: 28207928]
Ali KE, Naser AY, Al-Rousan R, Alwafi H, AbuAlhommos AK, Alsairafi ZK, et a. The attitude and acceptability towards
medical promotional tools and their influence on physicians prescribing practices in Jordan and Irag: a cross-sectional
study. BMC Health Serv Res. Jan 25, 2022;22(1):105. [FREE Full text] [doi: 10.1186/s12913-022-07525-1] [Medline:
35078461]

SilvaM, Anaba U, Jani Tulsani N, Sripad P, Walker J, Aisiri A. Gender-based violence narratives in internet-based
conversationsin Nigeria: socia listening study. J Med Internet Res. Sep 15, 2023;25:e46814. [FREE Full text] [doi:
10.2196/46814] [Medline: 37713260]

Abbreviations

IPG: implantable pulse generator
MRI: magnetic resonance imaging
SCS: spinal cord stimulation

https://www.jmir.org/2024/1/e48599 JMed Internet Res 2024 | vol. 26 | e48599 | p. 17

(page number not for citation purposes)


https://europepmc.org/abstract/MED/26435042
http://dx.doi.org/10.1007/s10741-015-9508-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26435042&dopt=Abstract
https://europepmc.org/abstract/MED/35608740
http://dx.doi.org/10.1007/s40120-022-00349-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35608740&dopt=Abstract
https://europepmc.org/abstract/MED/30911705
https://europepmc.org/abstract/MED/30911705
http://dx.doi.org/10.1016/j.cobme.2018.10.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30911705&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1094-7159(22)01379-4
http://dx.doi.org/10.1016/j.neurom.2022.11.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36604242&dopt=Abstract
https://europepmc.org/abstract/MED/35478997
http://dx.doi.org/10.2147/JPR.S250455
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35478997&dopt=Abstract
http://www.cmaj.ca/cgi/pmidlookup?view=long&pmid=19620273
http://dx.doi.org/10.1503/cmaj.081229
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19620273&dopt=Abstract
http://dx.doi.org/10.1057/s41599-021-00873-z
https://www.mdpi.com/resolver?pii=jcm10132817
http://dx.doi.org/10.3390/jcm10132817
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34202362&dopt=Abstract
https://europepmc.org/abstract/MED/33007175
http://dx.doi.org/10.5489/cuaj.6585
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33007175&dopt=Abstract
https://europepmc.org/abstract/MED/34458573
http://dx.doi.org/10.7717/peerj-cs.668
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34458573&dopt=Abstract
https://www.jmir.org/2019/2/e12400/
http://dx.doi.org/10.2196/12400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30724741&dopt=Abstract
http://dx.doi.org/10.1093/her/cyg046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15155597&dopt=Abstract
https://europepmc.org/abstract/MED/28207928
http://dx.doi.org/10.1002/14651858.MR000033.pub3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28207928&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-022-07525-1
http://dx.doi.org/10.1186/s12913-022-07525-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35078461&dopt=Abstract
https://www.jmir.org/2023//e46814/
http://dx.doi.org/10.2196/46814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37713260&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Moenset d

Edited by A Mavragani; submitted 29.04.23; peer-reviewed by M Barbosa, D Carvalho; commentsto author 02.11.23; revised version
received 03.11.23; accepted 28.11.23; published 30.01.24

Please cite as:

Moens M, Van Doordaer L, Billot M, Eeckman E, Roulaud M, Rigoard P, Fobelets M, Goudman L

Examining the Type, Quality, and Content of Web-Based Information for People With Chronic Pain Interested in Spinal Cord
Simulation: Social Listening Study

J Med Internet Res 2024; 26: 48599

URL: https.//wwww.jmir.org/2024/1/e48599

doi: 10.2196/48599

PMID: 38289645

©Maarten Moens, Leen Van Doorslaer, Maxime Billot, Edgard Eeckman, Manuel Roulaud, Philippe Rigoard, Maaike Fobel ets,
Lisa Goudman. Originally published in the Journal of Medical Internet Research (https.//www.jmir.org), 30.01.2024. Thisisan
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 origina work, first published in the Journa of Medical Internet Research, is properly cited. The complete bibliographic

information, a link to the original publication on https.//www.jmir.org/, as well as this copyright and license information must
be included.

https://www.jmir.org/2024/1/e48599 JMed Internet Res 2024 | vol. 26 | e48599 | p. 18
(page number not for citation purposes)

RenderX


https://www.jmir.org/2024/1/e48599
http://dx.doi.org/10.2196/48599
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38289645&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

