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Introduction: Spinal cord injury (SCI) often leads to neuropathic pain that negatively affects quality of life. Several qualitative research studies in individuals with SCI who experience neuropathic pain indicate the lack of adequate information about pain. We previously developed an educational resource, the SeePain, based on scientific literature and a series of qualitative interviews of people with SCI, their significant others/family members, and SCI healthcare providers.

Methods: However, to quantitatively evaluate the utility of this educational resource in a larger sample, we examined the agreement and usefulness ratings of statements regarding clarity/comprehensibility, content, and format of the SeePain, derived from the thematic analysis of our previous qualitative interviews. Participants completed a survey that provided a digital version of the SeePain and then rated their agreement/usefulness with the statements using numerical rating scales.

Results: There were overall high perceived agreement and usefulness ratings regarding the SeePain’s clarity, content, and format. A factor analysis reduced the agreement and usefulness ratings into 4 components (content, clarity, format, and delivery medium). Group comparisons showed that individuals with higher education were more likely to endorse electronic and website formats, and the usefulness of a shorter version of the SeePain; females and younger individuals showed greater endorsement for clarity. Finally, higher pain intensity ratings were associated with greater agreement and usefulness of the content of the SeePain.

Discussion: Overall, these results support the utility of the SeePain as a source of information regarding pain that may facilitate communication about pain and its management following SCI.
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1 Introduction

Individuals with spinal cord injury (SCI) commonly have multiple health complications and it is estimated that between 60 and 70% of them experience neuropathic pain (1). These pain conditions are often difficult to manage and can significantly impact an individual’s quality of life (QoL) (2). Many people with SCI who experience persistent pain report that they do not receive adequate information about their pain and how to manage it (3, 4). A recent qualitative study, conducted by our laboratory, showed that facilitators to better pain management included education regarding neuropathic pain and the various treatment options, and improved patient access to non-pharmacological treatment options (5). Therefore, having a better understanding of pain and available treatment approaches including self-management may help to reduce pain’s negative impact on daily life.

Several pain education programs have been developed to address the informational needs of individuals with SCI and pain, with studies indicating variable results (6–8). Participation in a multidimensional pain management program led to reduced levels of depression and anxiety, while also improving measures of coping and sleep quality (6). Similarly, a cognitive behavioral pain educational program significantly reduced pain intensity and pain-related disability scores, as well as anxiety and increased life participation. However, pain-related measures failed to retain statistical significance in a three-month follow-up assessment (8). It was also shown that individuals who completed an interdisciplinary pain program did not experience a decrease in pain severity, but they reported significant reductions in daily pain interference and a greater sense of life control. Overall, this program positively impacted the participants’ ability to cope with pain and improve overall well-being (7). These results support the value of providing educational programs for managing SCI-associated neuropathic pain, however, more research is needed to determine the most useful format and content.

Recently, we developed an educational resource entitled the SeePain, to address the specific informational needs of individuals with SCI and neuropathic pain (9). This resource was developed based on qualitative interviews with people living with SCI and neuropathic pain, their significant others/family members, and healthcare providers specializing in SCI. The SeePain offers detailed insights on post-SCI pain and is divided into two separate modules. The first module contains information about categories of pain, underlying mechanisms of pain, the long-term nature of pain, and the psychological and social effects of pain. The second module discusses managing pain, including self-help strategies, and pharmacological and non-pharmacological-based treatments. Both modules incorporate multiple quotes from relevant stakeholders to provide real-life context. The ultimate goal of the SeePain is to facilitate communication between patients, their significant others, and healthcare providers, empowering patients with the knowledge and self-management skills to better navigate their pain-related issues (5).

Because the SeePain was developed based on a relatively limited sample (9), the present study was designed to quantitatively assess its perceived comprehensibility/clarity, content, format, and overall usefulness in a larger group of people with SCI. To accomplish this, we created an online survey in which we asked participants with SCI who had experienced SCI-related pain for 6 months or longer, to review the SeePain in its entirety and respond to statements related to the agreement and usefulness of this resource. Demographic information and pain characteristics were also collected. Our primary aim of the present study was to quantify the agreement and usefulness with the SeePain to determine overall utility, underlying dimensions, and any associations with pain or demographic characteristics.



2 Methods


2.1 Study participants

Participants were invited to complete a survey via email using an existing opt-in listserv of the Miami Project to Cure Paralysis and SCI community networks. Three-hundred and fifty-six men and women aged 18–70, with moderate to severe SCI-related pain [rated as ≥4 on a numerical rating scale (NRS) from 0 (no pain) to 10 (worse pain imaginable)] for 6 months or longer, consented to do the survey. Of these participants, 308 answered the pain-related questions, 277 answered the demographic-related questions, and 138 reviewed the SeePain and answered all the survey questions (see Figure 1). There were 139 participants who did not proceed to read the entire document but who provided demographic and pain information (non-completers) and 138 participants who proceeded to read the SeePain and complete the entire survey (completers). These two groups were compared on demographic and pain information to determine if the completers were representative of the entire sample (see Tables 1, 2). The study protocol followed ethical guidelines outlined in the Declaration of Helsinki and received approval from the institutional review board at the University of Miami Miller School of Medicine.
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FIGURE 1
 Flowchart of participants’ responses collected.




TABLE 1 Demographic characteristics of non-completers (N = 139) and completers (N = 138).
[image: Table1]



TABLE 2 Pain characteristics of non-completers (N = 139) and completers (N = 138).
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2.2 Survey design

The survey was created and administered using the cloud-based software SurveyMonkey™ (San Mateo, CA) (10). For a detailed description of the security features of SurveyMonkey.1 The first part of the survey consisted of an information page and an institutionally approved waiver of signed informed consent. Consent was granted by the agreement to continue with the survey. Forty-three individual questions covered demographic factors, pain characteristics, and statements that participants rated on a numerical rating scale regarding their perceived agreement and usefulness with the SeePain (see Supplementary material for the full survey). These statements were based on the thematic analysis of qualitative interviews in a previous study Figure 2 (9).

[image: Figure 2]

FIGURE 2
 Image of the table of contents from the SeePain modules 1 and 2.



2.2.1 Demographic and injury-related questions

There were eight questions about demographic and injury characteristics. These questions included age range, gender, ethnicity, education, level of injury, sensation or voluntary movement below the level of injury, years living with SCI, and years living with pain.



2.2.2 Pain-related questions

Pain-related questions were obtained from the International Spinal Cord Injury Pain Basic Dataset- version 2 (ISCPBD-2) (11) to evaluate average pain intensity and pain interference with day-to-day activities, mood, and sleep over the last week. These questions were rated on a NRS ranging from 0 (no pain/interference) to 10 (extreme pain/interference). The Multidimensional Pain Inventory Pain Severity subscale (12) was used to evaluate pain severity. This subscale includes three questions answered on a six-point Likert scale with 0 (No Pain/Suffering or not at all severe) to 6 (Extreme Pain/Suffering or extremely severe) and has been validated in the SCI chronic pain population (13). We also assessed difficulty in dealing with pain. This single question provides a rating of how difficult it is to deal with pain on an NRS from 0 (not hard at all) to 10 (extremely hard). Finally, the Spinal Cord Injury Pain Instrument (SCIPI) (10) was used to assess the presence of neuropathic pain. The SCIPI is a concise assessment tool consisting of four items designed to examine the neuropathic pain characteristics among individuals with SCI. Each item requires a “Yes” or “No” response (Yes = 1, No = 0). The total score on the SCIPI ranges from 0 to 4, with a score of 2 or higher suggesting the presence of neuropathic pain (14).



2.2.3 SeePain questions

Evaluative statements regarding the SeePain were based on the most frequently endorsed themes from qualitative interviews (9). For example, “I believe that the SeePain should include specific information regarding the risks for opioid addiction” (4). Based on prior experience and the frequency of themes, 23 evaluative statements and questions were developed for the survey. We used a 10-point Likert scale to investigate the perceived agreement and usefulness ratings of the SeePain. Statements and questions about the SeePain items were rated from 0 (completely disagree/ least useful) to 10 (completely agree/most useful). A link to the SeePain is available at (9).



2.2.4 Participants’ comments

Participants were able to provide comments with respect to the overall comprehensibility/clarity, content, and usefulness of the SeePain. These comments were collected to supplement the quantitative agreement and usefulness ratings concerning the SeePain.




2.3 Statistical analysis


2.3.1 Demographic, injury and pain characteristics

Frequencies and percentages were calculated to represent categories across demographic variables for the non-completers (N = 139) and completers (N = 138). In addition, we classified participants as having neuropathic pain and non-neuropathic pain. Chi-square tests were used to compare the non-completers and completers across demographic and injury characteristics. For gender, only males and females were compared due to small sample sizes in the non-binary and transgender categories. For ethnicity, we included only White/Caucasian, Hispanic or Latino, Black or African American due to small sample sizes in 4 categories (American Indian or Alaskan Native, Asian, Native Hawaiian or Other Pacific Islander, Multiple Ethnicities).

Means and standard deviations were calculated to indicate pain characteristics among participants in the non-completers and completers groups. Subsequently, unpaired t-tests with Holm-Šídák correction for multiple comparisons were used to compare the non-completers and completers groups across pain characteristics.



2.3.2 Perceived agreement and usefulness of the SeePain

Means and standard deviations were calculated to represent overall agreement with each of the six statements regarding the SeePain, as well as the overall usefulness of specific areas and formats of this resource. The participants in the completers group (N = 138) provided answers to all the questions regarding the perceived agreement and usefulness of the SeePain.



2.3.3 Factor analyses of perceived agreement and usefulness ratings

To comprehensively explore the relationships among the perceived agreement and usefulness scores based on their shared underlying dimensions, an exploratory factor analysis was conducted. This analysis encompassed all thematic items, regardless of their average perceived agreement and usefulness ratings, to ensure the inclusion of all relevant factors and an accurate extraction of all potential variance among the variables. To enhance the interpretability of the results, items with cross-loadings that differed by ≤0.15 were eliminated. The adequacy of the factor analyses was assessed using Bartlett’s test of sphericity, which demonstrated a significant chi-square value and a probability of <0.05, indicating a satisfactory fit. The Kaiser-Meyer-Olkin (KMO) measure for sampling adequacy exceeded the threshold of 0.60, further confirming the appropriateness of the factor analyses.



2.3.4 Group comparisons on factors’ scores

Using independent samples t-tests we tested whether educational background (graduated from college vs. non-graduated), age (young: 18–45 and older: 46+ years old), and gender (male vs. female - excluding two participants identified as transgender and non-binary as they could not be classified as male or female) were different on factors’ scores of the components derived from the factor analysis. Then, level of injury (cervical vs. below-cervical) and presence of neuropathic pain (neuropathic pain: SCIPI score of 0–1 vs. neuropathic pain: SCIPI score of 2–4) were compared only on those components related to the information, that is clarity/comprehensibility and content, of the SeePain.

Additionally, using one-way ANOVAs,we tested whether years of living with pain [short (5 years or less), medium (6–15 years), and long (16 years or more)], years with SCI [short (5 years or less), medium (6–15 years), and long (16 years or more)], and ethnicity (White/Caucasian, Hispanic or Latino, Black) were different on factor scores of the components derived from the factor analysis; also only on those components related to the information, that is clarity/comprehensibility and content, of the SeePain.



2.3.5 Correlations

Finally, we conducted Pearson correlations between the factor scores of the components derived from the factor analysis (clarity/comprehensibility and content, of the SeePain) and pain intensity (average pain intensity of all pain problems in the past week), the pain severity subscale, pain interference and difficulty dealing with pain.

All statistical analyses were performed using SPSS 27 for Windows, with a significance level of <0.05 considered statistically significant.





3 Results


3.1 Demographic and injury characteristics

Demographic and injury characteristics were compared between non-completers and completers (Table 1). Overall, there were no significant differences between those who completed all questions on the survey versus those who did not, this was true for all demographic and injury characteristics that we compared. Specifically, the age span for the sample ranged from 18 to 46 and older, with the largest portion of the sample falling between 46 and older years of age. The gender distribution also revealed approximately equal numbers of males to females across both groups, plus two participants who identified as transgender and non-binary, respectively. In terms of ethnicity, the majority of all participants identified as White/Caucasian. There was also a higher portion of participants with below-cervical injuries compared to cervical injuries. Similarly, there was a higher proportion of participants with college or higher education. Most individuals in both groups also reported living with their injuries for 6 years or longer, indicating that our sample falls under the advanced chronicity stage of their injury. Additionally, years with pain ranged from “5 years or less” to “16 years or more,” with the largest segment for both groups experiencing pain for “6–15 years.” Based on the total score on the SCIPI questions, 75% of non-completers and 77% of completers were classified as having neuropathic pain.



3.2 Pain characteristics

Table 2 shows the pain characteristics of the participants. Pain measures were not significantly different between completers and non-completers.



3.3 Perceived agreement with the SeePain

Table 3 presents an overview of the participants’ level of agreement regarding the SeePain. Participants reported high levels of agreement with the overall comprehensibility and clarity of the document with the language being reported as highly understandable, including figures and tables. Information about pain and pain types was rated as being clear and well-explained. Additionally, participants perceived the overall content as useful and relevant to their needs and considered the format of the SeePain to be good.



TABLE 3 Perceived agreement with the SeePain (N = 138).
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3.4 Perceived usefulness of the SeePain

The data presented in Table 4 illustrates the perceived usefulness of the SeePain. Participants reported the highest average level of usefulness for the modules regarding SCI-related pain, self-management of pain, communication with healthcare providers, and factors that may make pain worse. In contrast, modules regarding healthcare providers’ perspectives and support for significant others/family received lower usefulness ratings, although these modules were still perceived as moderately useful. Additionally, participants indicated that a shorter version of the SeePain could be useful and rated the electronic and website versions of the SeePain to be most useful over a paper version.



TABLE 4 Perceived usefulness of the SeePain (N = 138).
[image: Table4]



3.5 Participants’ comments


3.5.1 Pain and SCI-related comments

Participants provided comments with respect to their pain and overall experience with SCI. See below for selected quotes:


“It’s important to remember that everyone is an individual and their SCI is unique. Some people cope with pain better than others. It does not make it any easier for them to live with it. And coping with pain over years with no relief or end to look forward to is mentally exhausting. It wears the most positive of us down. I think there is a lot that could be done to help people living with SCI if they were understood and not overlooked.”
 



3.5.2 SeePain-related comments

Participants provided comments with respect to the SeePain. Overall, their comments emphasized the utility of the educational material. Participants stated that the information was accurate and well explained, they were also grateful for the material as it provided explanations for those with limited resources and support. See below for representative comments:


“This information puts into words what I try to explain to people. No one understands, even Dr’s, Physical Therapist, etc. Thank you for taking the time and listening to enough of us to make this presentation. Very helpful! And sadly, helps me prove I’m not just lazy and crazy. I just hurt. A lot.”

“I think the education this program provides will empower so many people who have no resources or support and suffer from this on a day-to-day basis. I think the intention and purpose behind all of the curriculum is incredibly inspiring and such a hopeful solution for those of us who need it!”

“Would probably have rated it higher when I was first injured. At 12+ years, I’ve seen it all before…”

“Shockingly accurate.”

“These are very clearly written and visually explained.”

“It is how I feel.”

“Your grasp of the syndrome is understood, well thought out and explained.”

“Such great information!”
 



3.5.3 Suggested edits to the SeePain

Participants also provided suggested edits to the SeePain. Overall, their comments highlighted some important edits that could be made to improve the content of this educational tool. Participants stated that it would be helpful to include some discussion regarding future pain management strategies and the use of cannabis. They also suggested that diagrams could be more detailed, as well as detailed explanations according to the level of injury and the experience of pain.


“Some discussion of the future of pain management might give hope to patients.”

“How to get off pain meds that have side effects and recommendations to alleviate pain are the most helpful. Do not need explanations of what pain is!”

“… Any info or studies on any aspects of THC pain management would be super helpful and I would love to participate in any way I could.”

“Wished it was more specific and went into more detail. Also, include each level of injury and what is affected.”

“Diagrams could use more detail.”

“Terminology explanations could be described in Layman’s terms.”

“… Seems far too positive about opioids. Could be more positive about cannabis given that it seems to have little in the way of bad side effects (unlike the other meds discussed…)”
 

We would like to indicate that the themes that emerged in the comments from both the present and previous publications (9) are similar. However, participants who took part in the current survey outlined in this manuscript received a newly revised version of the SeePain based on previous participants’ comments from our 2023 publication.




3.6 Exploratory factor analysis for perceived agreement and usefulness statements

An exploratory factor analysis was performed, including the perceived agreement and usefulness scores for the SeePain evaluative statements. The analysis resulted in four factors/components that accounted for 67.23% of the total variation. These factors were labeled as (1) Content, (2) Clarity, (3) Delivery medium, (4) Format. The KMO measure of sampling adequacy confirmed the adequacy of perceived agreement and usefulness ratings for the factor analysis (0.877) together with the significant Bartlett’s test of sphericity (χ2 = 1621.852; p < 0.001). The factor labeled “clarity” was found to have the largest factor loadings, indicating that most completers considered it to be a crucial aspect within the perceived agreement and usefulness dimensions (see Table 5).



TABLE 5 Perceived agreement and usefulness dimensions (N = 138).
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3.7 Group comparisons on perceived agreement and usefulness factor scores

The analyses showed that individuals with higher education (college graduates N = 82, Mean = 0.14; SD = 1) had significantly (t (136) = −2.122, p = 0.036, Cohen’s d = −0.36) greater factor scores on the format factor compared to no college graduates (N = 56, Mean = −0.2; SD = 0.9), suggesting that they were more likely to endorse electronic and website formats, and usefulness of a shorter version of the SeePain to a greater degree than non-college graduates. For gender and age, we found that females (N = 51, Mean = 0.26; SD = 0.7) and younger individuals (N = 45, Mean = 0.22; SD = 0.69) demonstrated significantly higher factor loadings on the clarity factor compared with males (N = 85, Mean = −0.15; SD = 1) (t (134) = 2.354, p = 0.020, Cohen’s d = 0.41), and older individuals [image: image]46 years old (N = 93, Mean = − 0.10; SD = 1) (t (136) = 2.149, p = 0.034, Cohen’s d = 0.33). These results indicate greater endorsement of clarity for comprehension and understanding of pain explanations, its progression over time, language, figures, and tables, in females and younger individuals. For the level of injury (cervical and below-cervical), we did not find significant differences between cervical and below-cervical groups in each of the factor scores: content (t = 1.231, p = 0.11); clarity (t = 0.534, p = 0.06). Similarly, non-significance was found for the presence of neuropathic pain [0–1 SCIPI (no neuropathic pain) and 2–4 SCIPI (no neuropathic pain)]: content (t = −0.738, p = 0.21); clarity (t = 0.206, p = 0.95).

Finally, one-way ANOVAs revealed no significant differences between years living with pain and the factors scores (clarity: F (2, 135) = 2.45, p = 0.09; content: F (2, 135) = 2.54, p = 0.08). Thus, information regarding pain appears to be perceived as equally useful at any time range of living with pain. Comparably, another analysis with one-way ANOVAs revealed no significant differences between years living with SCI and the factors scores (clarity: F (2, 135) = 1.916, p = 0.15; content: F (2, 135) = 1.327, p = 0.27), as well as ethnicity and the factor components (clarity: F (2, 135) = 0.845, p = 0.43; content: F (2, 135) = 1.801, p = 0.17).



3.8 Correlations

A significant positive correlation was observed between content factor and pain intensity (r = 0.2, p = 0.041), suggesting that individuals with more intense pain had higher scores on the content of SeePain. However, no significant correlations were detected with the pain severity subscale, pain interference, and difficulty living with pain.




4 Discussion

The current survey study evaluated the agreement and usefulness ratings of statements regarding clarity/comprehensibility, content, and format of a two-module educational resource for people with SCI, the SeePain. The primary purpose was to determine the overall utility, underlying dimensions, and any associations with pain or demographic characteristics in a larger sample of people with SCI-related non-neuropathic pain (N = 138). The responses indicated high levels of agreement with the comprehensibility and clarity of this resource, with the language being reported as highly understandable, figures and tables as clear, and content perceived as useful and relevant. Furthermore, the perceived usefulness of the SeePain was moderate to high, with the highest level of usefulness reported for the modules discussing SCI-related pain and self-management of pain. These results indicate that the content of the SeePain was well understood by our respondents and provided specific and clear information related to their condition.

When examining the pain characteristics, we found that 77% of those who completed all the survey questions were classified as experiencing neuropathic pain according to the SCIPI cutoff criteria of two or higher. This is consistent with the prevalence of neuropathic pain of 60–70% in the SCI population (1). Completers reported that their pain intensity was moderately high, emphasizing the significant impact of pain and its distressing nature among those included in the study. They also consistently reported a moderate level of difficulty based on pain severity, total pain interference, and challenges in dealing with pain.

A subsequent factor analysis of the agreement and perceived usefulness ratings to determine underlying dimensions resulted in four factors/components: (1) Content, (2) Clarity, (3) Delivery medium, and (4) Format. Results from our factor analysis suggested that most of the variation associated with the SeePain’s could be attributed to content. The areas with factor loadings that best represented content (>0.7) were related to psychological factors, SCI-related pain, self-management of pain, and factors that make pain worse. Additionally, the factor clarity was highly represented by factor scores (>0.90) related to understandable language, clarity of explanations, figures and tables, and information about the emergence of pain and how it progresses over time.

Interestingly, educational background, gender, and age were shown to be significantly influential in participants’ perceptions of the SeePain as a resource. For example, individuals with higher education had greater factor scores on electronic and website formats, and usefulness of a shorter version of the SeePain than non-college graduates. Females and younger individuals had greater factor scores for clarity of the SeePain, that is, comprehension and understanding of pain explanations, its progression over time, language, figures, and tables. Additionally, a significant correlation was found between pain intensity and content; that is, individuals with more intense pain had higher factor scores on the content factor of the SeePain, suggesting that they perceived the content to be most useful. However, neither years of living with SCI and pain nor pain severity had any impact on the different components of this educational material, suggesting that information regarding pain is perceived equally useful at any time range of living with pain and its severity. Our results align with previous research studies, which show that individuals with persistent pain benefit from learning more about their condition through their participation in a structured program (15–17). However, we also found that format and clarity were associated with greater factor scores for those with higher education and younger individuals. This may suggest that educational material regarding pain after SCI, both content and format, may need to be tailored to age and level of education.

Studies incorporating pain education as part of a comprehensive pain management program have been shown to help mitigate ratings of pain intensity and pain-related disability (8), mood (6), and select measures of life control in those living with SCI associated neuropathic pain (7). Those with chronic pain conditions who demonstrate lower measures of health literacy also tend to report less knowledge about pain medication and where to find adequate care for their pain symptoms (18, 19). The latter point is particularly concerning given that those with SCI are more likely to be long-term opioid users (20). This may produce limited pain relief and elevate the risk for additional health complications (21) — both of which may be mitigated through education about adverse drug effects. In addition, lower health literacy has been associated with poorer disease-related knowledge and beliefs about pain and lower non-emergency medical use (22). Indeed, individuals with SCI often report dissatisfaction with the knowledge and information given by their healthcare providers on SCI-related pain (4). Therefore, our findings suggest that the SeePain represents a concise educational resource about the intricacies of pain and potential treatment options for those with SCI while adding individual consumer perspectives regarding the lived experience. Furthermore, it may also serve as an introductory overview of self-management pain treatment strategies that may be beneficial both for those with SCI and their caregivers.

Additionally, the SeePain has been structured based on scientific literature and stakeholders’ input, providing pain educational content for individuals with SCI, their significant others, and healthcare providers. Therefore, given its multidimensional structure, the positive comments, and the reported ease at which the information was interpreted highlight the value of this resource within this heterogeneous and often disadvantaged clinical population. This is consistent with evidence showing that the management of neuropathic pain can be difficult and may require a multidimensional approach (23), as well as “interdisciplinary pain programs involving patient education, cognitive behavioral therapy, self-management strategies, group discussions, exercise, and other modalities” (24).

Finally, the comments provided by participants also highlighted their perspectives on the included content and potential usefulness of the SeePain, including some suggestions to improve its overall format. That said, some survey completers emphasized that the SeePain contained information that they could not previously put into words. Some also reported that such information would help empower those with pain to participate in their care and make more informed medical decisions. Some asked for more information about cannabis and effective ways to manage side effects associated with commonly prescribed pain medications. Given the increasing interest in the use of cannabis and/or cannabinoids for neuropathic pain (25, 26), future research should continue to examine the benefits and potential harms associated with such substances within this population.


4.1 Limitations

It is important to note potential limitations to the current study that may affect the generalizability of the current findings. First, the design of the survey did not allow participants to report a specific age but asked them to select one of four age ranges that applied to them. As a result, the majority reported being between 46 and 60 years old, and consequently, limited our ability to optimally explore potential associations between factor scores and age as a continuous variable. Second, most participants were white/caucasian. Thus, there was an under-representation of other ethnicities. Third, most participants had a college or an advanced degree. This may not adequately represent the general SCI population. Therefore, future research should explore specific educational approaches and formats for those with lower educational levels. Finally, there may have been a selection bias as the survey required prolonged access to the internet. Subsequently, people from a lower socioeconomic background may not have had ready access to the internet and thus faced an additional barrier to entering or completing the study.




5 Conclusion

In summary, the present study demonstrated that people with SCI who experienced chronic pain found the SeePain to be useful. Therefore, the SeePain may be a valuable resource across clinical settings, research settings, and community groups. The content could be delivered in shorter sections targeting specific topics and shared via social media through podcasts, video segments, or infographics to facilitate a greater reach of the material to all of those who may find it beneficial. We are currently developing a Spanish version of the SeePain for wider distribution, and are utilizing the current version in our research studies that include educational group sessions focused on neuropathic pain. Finally, our results may inform the development of similar educational material tailored to specific populations who may not have access to quality pain information and ways to better manage their symptoms.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by Institutional Review Board of the University of Miami Miller School of Medicine. The studies were conducted in accordance with the local legislation and institutional requirements. The first part of the survey consisted of an information page and an institutionally approved waiver of signed informed consent. Consent was granted by the agreement to continue with the survey.



Author contributions

GF: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Writing – original draft, Writing – review & editing. KA: Conceptualization, Data curation, Funding acquisition, Investigation, Project administration, Resources, Supervision, Writing – original draft, Writing – review & editing. RV: Formal analysis, Methodology, Writing – original draft, Writing – review & editing. SF: Formal analysis, Methodology, Writing – original draft, Writing – review & editing. LR: Formal analysis, Methodology, Writing – original draft, Writing – review & editing. NC: Formal analysis, Methodology, Writing – original draft, Writing – review & editing. WK: Methodology, Supervision, Writing – review & editing. EW-N: Conceptualization, Funding acquisition, Investigation, Project administration, Resources, Supervision, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This work was supported by the Craig H. Nielsen Foundation (592408) and The Miami Project to Cure Paralysis. However, these entities were not involved in the study design, Research Topic, analysis, and interpretation of data, neither in writing the report nor in the decision to submit the article for publication.



Acknowledgments

The authors we would like to acknowledge Kristiina Kinnunen for her help with filtering and interpreting participants’ comments collected for this study.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The first part of the survey consisted of an information page and an institutionally approved waiver of signed informed consent. Consent was granted by the agreement to continue with the survey.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1385831/full#supplementary-material



Footnotes

1   https://www.surveymonkey.com/mp/legal/security/




References

 1. Siddall, PJ, Taylor, DA, McClelland, JM, Rutkowski, SB, and Cousins, MJ. Pain report and the relationship of pain to physical factors in the first 6 months following spinal cord injury. Pain. (1999) 81:187–97. doi: 10.1016/S0304-3959(99)00023-8

 2. Middleton, J, Tran, Y, and Craig, A. Relationship between quality of life and self-efficacy in persons with spinal cord injuries. Arch Phys Med Rehabil. (2007) 88:1643–8. doi: 10.1016/j.apmr.2007.09.001

 3. Obbarius, A, Fischer, F, Liegl, G, Obbarius, N, Bebber, J, Hofmann, T , et al. A step towards a better understanding of pain phenotypes: latent class analysis in chronic pain patients receiving multimodal inpatient treatment. J Pain Res. (2020) 13:1023–38. doi: 10.2147/JPR.S223092

 4. Widerström-Noga, E. Living with chronic pain after spinal cord injury: a mixed-methods study. Arch Phys Med Rehabil. (2017) 98:856–65.

 5. Widerstrom-Noga, E, Anderson, KD, Perez, S, Martinez-Arizala, A, Calle-Coule, L, and Fleming, L. Barriers and facilitators to optimal neuropathic pain management: SCI consumer, significant other, and health care provider perspectives. Pain Medicine (Malden, Mass). (2020) 21:2913–24. doi: 10.1093/pm/pnaa058

 6. Budh, C, Kowalski, J, and Lundeberg, T. A comprehensive pain management programme comprising educational, cognitive and behavioural interventions for neuropathic pain following spinal cord injury. J Rehabil Med. (2006) 38:172–80. doi: 10.1080/16501970500476258

 7. Burns, AS, Delparte, JJ, Ballantyne, EC, and Boschen, KA. Evaluation of an interdisciplinary program for chronic pain after spinal cord injury. PM & R. (2013) 5:832–8. doi: 10.1016/j.pmrj.2013.05.004

 8. Heutink, M, Post, MWM, Bongers-Janssen, HM, Dijkstra, CA, Snoek, GJ, Spijkerman, DCM , et al. The CONECSI trial: results of a randomized controlled trial of a multidisciplinary cognitive behavioral program for coping with chronic neuropathic pain after spinal cord injury. Pain. (2012) 153:120–8. doi: 10.1016/j.pain.2011.09.029

 9. Widerström-Noga, E, Anderson, KD, Robayo, LE, Perez, S, Martinez-Arizala, A, Calle-Coule, L , et al. Development of a pain education resource for people with spinal cord injury. Front Public Health. (2023) 11:119744. doi: 10.3389/fpubh.2023.1197944

 10. Symonds, E. A practical application of SurveyMonkey as a remote usability-testing tool. Library Hi Tech. (2011) 29:436–45. doi: 10.1108/07378831111174404

 11. Widerström-Noga, E, Biering-Sørensen, F, Bryce, TN, Cardenas, DD, Finnerup, NB, Jensen, MP , et al. The international spinal cord injury pain basic data set (version 2.0). Spinal Cord. (2014) 52:282–6. doi: 10.1038/sc.2014.4

 12. Kerns, RD, Turk, DC, and Rudy, TE. The west haven-Yale multidimensional pain inventory (WHYMPI). Pain. (1985) 23:345–56. doi: 10.1016/0304-3959(85)90004-1

 13. Widerström-Noga, EG, Cruz-Almeida, Y, Martinez-Arizala, A, and Turk, DC. Internal consistency, stability, and validity of the spinal cord injury version of the multidimensional pain inventory. Arch Phys Med Rehabil. (2006) 87:516–23. doi: 10.1016/j.apmr.2005.12.036

 14. Bryce, TN, Richards, JS, Bombardier, CH, Dijkers, MP, Fann, JR, Brooks, L , et al. Screening for neuropathic pain after spinal cord injury with the spinal cord injury pain instrument (SCIPI): a preliminary validation study. Spinal Cord. (2014) 52:Article 5. doi: 10.1038/sc.2014.21

 15. Huet, HV, Innes, E, and Whiteford, G. Living and doing with chronic pain: narratives of pain program participants. Disabil Rehabil. (2009) 31:2031–40. doi: 10.3109/09638280902887784

 16. Louw, A, Zimney, K, Puentedura, EJ, and Diener, I. The efficacy of pain neuroscience education on musculoskeletal pain: a systematic review of the literature. Physiother Theory Pract. (2016) 32:332–55. doi: 10.1080/09593985.2016.1194646

 17. Morlion, B, Kempke, S, Luyten, P, Coppens, E, and Van Wambeke, P. Multidisciplinary pain education program (MPEP) for chronic pain patients: preliminary evidence for effectiveness and mechanisms of change. Curr Med Res Opin. (2011) 27:1595–601. doi: 10.1185/03007995.2011.595779

 18. Köppen, PJ, Dorner, TE, Stein, KV, Simon, J, and Crevenna, R. Health literacy, pain intensity and pain perception in patients with chronic pain. Wien Klin Wochenschr. (2018) 130:23–30. doi: 10.1007/s00508-017-1309-5

 19. Mackey, LM, Blake, C, Casey, M-B, Power, CK, Victory, R, Hearty, C , et al. The impact of health literacy on health outcomes in individuals with chronic pain: a cross-sectional study. Physiotherapy. (2019) 105:346–53. doi: 10.1016/j.physio.2018.11.006 

 20. Hand, BN, Krause, JS, and Simpson, KN. Dose and duration of opioid use in propensity score–matched, privately insured opioid users with and without spinal cord injury. Arch Phys Med Rehabil. (2018) 99:855–61. doi: 10.1016/j.apmr.2017.12.004

 21. Bryce, TN. Opioids should not be prescribed for chronic pain after spinal cord injury. Spinal Cord Ser Cases. (2018) 4:66. doi: 10.1038/s41394-018-0095-2

 22. Sertkaya, Z, Koyuncu, E, Nakipoğlu Yüzer, GF, and Özgirgin, N. Investigation of health literacy level and its effect on quality of life in patients with spinal cord injury. J Spinal Cord Med. (2023) 46:62–7. doi: 10.1080/10790268.2021.1991162

 23. Widerström-Noga, E. Neuropathic pain and spinal cord injury: phenotypes and pharmacological management. Drugs. (2017) 77:967–84. doi: 10.1007/s40265-017-0747-8

 24. Loh, E, Mirkowski, M, Agudelo, AR, Allison, DJ, Benton, B, Bryce, TN , et al. The CanPain SCI clinical practice guidelines for rehabilitation management of neuropathic pain after spinal cord injury: 2021 update. Spinal Cord. (2022) 60:548–66. doi: 10.1038/s41393-021-00744-z

 25. Lee, G, Grovey, B, Furnish, T, and Wallace, M. Medical Cannabis for neuropathic pain. Curr Pain Headache Rep. (2018) 22:8. doi: 10.1007/s11916-018-0658-8

 26. Kinnunen, K, Robayo, LE, Cherup, NP, Frank, SI, and Widerström-Noga, E. A preliminary study evaluating self-reported effects of cannabis and cannabinoids on neuropathic pain and pain medication use in people with spinal cord injury. Front. Pain Res. (2023) 4:1297223. doi: 10.3389/fpain.2023.1297223 


Copyright
 © 2024 Fernandez, Anderson, Vastano, Frank, Robayo, Cherup, Kochen and Widerström-Noga. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Perspectives of people with spinal cord injury on a pain education resource



		1 Introduction



		2 Methods



		2.1 Study participants



		2.2 Survey design



		2.2.1 Demographic and injury-related questions



		2.2.2 Pain-related questions



		2.2.3 SeePain questions



		2.2.4 Participants’ comments









		2.3 Statistical analysis



		2.3.1 Demographic, injury and pain characteristics



		2.3.2 Perceived agreement and usefulness of the SeePain



		2.3.3 Factor analyses of perceived agreement and usefulness ratings



		2.3.4 Group comparisons on factors’ scores



		2.3.5 Correlations















		3 Results



		3.1 Demographic and injury characteristics



		3.2 Pain characteristics



		3.3 Perceived agreement with the SeePain



		3.4 Perceived usefulness of the SeePain



		3.5 Participants’ comments



		3.5.1 Pain and SCI-related comments



		3.5.2 SeePain-related comments



		3.5.3 Suggested edits to the SeePain









		3.6 Exploratory factor analysis for perceived agreement and usefulness statements



		3.7 Group comparisons on perceived agreement and usefulness factor scores



		3.8 Correlations









		4 Discussion



		4.1 Limitations









		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary material



		Footnotes



		References



















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Perspectives of people with spinal
cord injury on a pain education
resource












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






OPS/images/fpubh-12-1385831-t002.jpg
Non-completers Completers

Mean (SD) Mean (SD)
International SCI pain basic data set 0-10scale
Average pain intensity" 660(1.78) 644 (180) 046
Hard to deal with the pain 5.85(2.26) 5.35(2.45) 0.08
“Total pain interference” 6.08 (2.23) 5.73(2.50) 0.22
Multidimensional pain inventory 0-6scale
Pain severity” 4.19 (1.18) 3.96 (1.18) 0.11

‘Of all your pain problems in the past week, 'In the last week. *Unpaired t-test with Holm-Sidik correction for multiple comparisons.





OPS/images/fpubh-12-1385831-t003.jpg
Statements Mean (SD)*

0to 10
‘The language is understandable throughout the SeePain 829(1.97)
Figures and tables are clear 8.28(200)
“The overall content s useful and relevant 797 (229)
‘The explanations regarding pain and how it happens are clear 7.96 (1.99)
“The format of the SeePain is good 7.86 (2.21)
“The pain types that are common and how they develop over time afier SCI are well explained 7.78 (2.06)

*0 to 10 scale,

ompletely disagree and 10=completely agree.





OPS/images/fpubh-12-1385831-g002.jpg
SeePain Table of

. What is pain? 1. Ways to manage your 8. Thoughts about pain
ol pain medications
2. Avoiding triggers 9. Anxiety and depression
SCI Classification 3. Evidence-based 10. Significant others/family/
. Types of pain after treatments caregivers
o 4. Non-pharmacological  11. Final message
approaches 12. Resources
- Real-case of Pain 5. Recommended 13. Wordlist with definitions
. Chronic nature of treatments 14. References
pain after SCI 6. Cannabinoids
7. Thoughts about opioid
- Impact of pain medications






OPS/images/fpubh-12-1385831-t001.jpg
Non-completers Completers

N (%) N (%
Age range 056
Young (18-45 years old) 50 (36.0) 45 (32.6)
Older (46+ years old) 89 (64.0) 93 (67.4)
Gender' 017
Male 97(69.8) 85(61.6)
Female 41(295) 51(37.0)
Non-binary 00 1(07)
“Transgender 1(07) 1(07)
Ethnicity” 057
White/Caucasian 106 (76.3) 114 (82.6)
Hispanic or Latino 12(86) 12(87)
Black or African-American 11(7.9) 7(5.1)
American Indian or Alaskan Native 5(3.6) 3(22)
Asian 3(22) 2(14)
Native Hawaiian or Other Pacific Islander 1(0.7) 0(0.0)
Multiple Ethnicities 107) 0(00)
Level of injury
Cervical 53 (38.1) 55(39.9)
Below cervical 86 (61.9) 83 (60.1)
Education 024
Did not finish college or prior 47(338) 56 (40.3)
College or higher education 92(66.2) 82(59.4)
Years with SCI 030
Syears or less 18 (129) 17 (123)
6-15years 69 (49.6) 57 (41.3)
16years or more 52(37.4) 64 (46.4)
Years with pain 055
Syears or less. 23(165) 29(21.0)
6-15years 66 (47.5) 58 (42.0)
16 years or more 50 (36.0) 51(37.0)
Neuropat 070
Yes 104 (748) 106 (76.8)
No 35(25.2) 32(23.2)

“Chi-square Test, “Only males and females were compared. ‘Comparison was performed on White/Caucasian, Hispanic or Latino, Black or African American. “The presence of neuropathic
pain was determined based on a total score of 2 or higher in the Spinal Cord Injury Pain Instrument (SCIPI) questions (14)





OPS/images/fpubh-12-1385831-t004.jpg
Statements Mean (SD)*

0to10

Please indicate areas that were most useful and least useful to you

SCl-related pain 7.73(2.02)
Self-management of pain 7.33 (241)
How useful would the SeePain be to help you to discuss your pain with your doctor and 7.12(283)

other healtheare professionals?

Factors that make pain worse 7.10 235)
Role of psychological factors 670/(2:62)
How useful would it be to have a shorter version of the SeePain? 659(278)
How useful would the SeePain be to help you discuss your pain with your significant 656 (2.81)

other and family members?

Cannabis/opioids 650 (281)
Pain medication 649 (2:70)
Support for significant other/family 6.16(278)
Healthcare provider perspectives 5.97 (244)

Please indicate the formats that are most useful and least useful to you

Electronic (current version) 7.78 (2.45)
Website version 7.67(2:37)
Short videos 6.91(3.09)
In-person learning. 6.07(3.22)
App-based learning 5.75 (3.30)
Paper version 5.04(3.56)

0 to 10 scale,

ompletely disagree and 1






OPS/images/fpubh-12-1385831-t005.jpg
Pattern matrix

Perceived agreement and usefulness themes

Content

‘The explanations regarding pain and how it happens are clear:

“The pain types that are common and how they develop over time afier SCl are

well explained.
‘The language is understandable throughout the SeePain.

Figures and tables are clear

Self-management of pain 079"
Factors that make pain worse 077"
Cannabis/opioids 059"
Role of psychological factors 092!
Pain medication 0.62"
SClorelated pain 083"
Support for significant other/family 059

Electronic (current version)

Website version

Short videos

In-person learning

App-based learning

How useful would it e to have a shorter version of the SeePain?

How useful would the SeePain be to help you discuss your pain with your 064"
significant other and family members?

How useful would the SeePain be to help you to discuss your pain with your 064"

doctor and other healthcare professionals?

“Extraction metho: principal component analysis; rotation method: promax with Kaiser normalization (factor loadings <0.10 not shown). ‘Primary loadings (paper version, format ofthe

Factors/Components
Clarity Delivery
medium
0.94'
090"
0.94'
091t
013
018
018 018
013
on
068"
084
010 079"
032
028

seepain is good, overall content is useful and relevant, and healthcare provider perspectives themes excluded, cross-loading <0.15 present).

Format

014

017
078"
078"

038

011

069"





OPS/images/fpubh-12-1385831-e003.jpg





OPS/images/fpubh-12-1385831-g001.jpg
Opened the Survey
N =375

Consent to the survey study?

No
N=19

Yes
N =356

Provided answers to pain questions?

No
N=48

Yes
N =308

Provided answers to demographic questions?

No
N=31

Yes
N=277

Provided answers to SeePain questions?

No
N=139

Yes

N=138






