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Background: Socioeconomic deprivation is shown to be linked to chronic lower back pain. However, a comprehensive approach to
identify key components contributing to pain outcomes using a biopsychosocial model incorporating social determinants of health is
needed to develop and tailor successful strategies for mitigating chronic pain development and persistence. We aimed to develop and
validate an instrument (the HELP survey) to assess themes characterized by a combination of social determinants of health and the
biopsychosocial model in an underserved population. The HELP survey was developed as part of an observational study determining
the influence of health disparities on chronic pain interference, The Neighborhood of Pain: Health Disparity Influence on Level of
Chronic Pain Interference study (HELP).
Methods: A multidisciplinary group of experts developed the 40-item, 5-domain HELP survey to address Pain Catastrophizing, Pain
Motivation, Social Support, Health Care Access, and Physical Environment. After IRB approval, recruitment occurred at an academic
pain clinic and emergency department. Survey validation included principal factor analysis, factor loadings of 0.40 or greater, and
Cronbach’s alpha of 0.70 or greater.
Results: Initial pilot testing occurred in 48 participants, followed by question revision and retesting in 57 patients. The average age
was 57 years old. The majority were female (61.9%), self-reported black (55.2%), and had a high school health literacy level of 60.9%.
Nearly half of participants (52.4%) lived in a neighborhood of extreme socioeconomic disadvantage and for 43.4% highest educational
attainment was high school. Pilot testing resulted in 5 domains with Cronbach’s alphas: Pain Catastrophizing (0.82), Patient
Motivation (0.80), Social Support (0.56), Health Care Access (0.75), and Physical Environment (0.81).
Conclusion: Pilot study validation of the HELP survey demographic data indicated testing was performed in an underserved chronic
pain population, and questions supported measurement of social determinants of health and the biopsychosocial model based on the
five themes identified.
Keywords: chronic pain, socioeconomic status, health disparity, survey validation

Background
Chronic pain has swept the nation, affecting as many as 116 million Americans, leading to long-term disability
and massive healthcare costs.1,2 It is well known that pain is a multifactorial condition.3 Health disparities are
preventable differences in the burden of diseases or in the opportunity to achieve optimal health experienced by
patients who are socioeconomically disadvantaged.4 Health disparities on a global level account for population
level differences in health outcomes. Socioeconomic deprivation has been shown to increase biological risk
factors for disease, particularly in African Americans.5 Socioeconomic deprivation has been linked to chronic
lower back pain, however further identification of key components leading to health disparities using
a biopsychosocial model and social determinants of health is warranted to develop strategies for improvement
of chronic pain development and persistence.6
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Intersection of the Biopsychosocial Pain Model and Social Determinants of Health
The biopsychosocial pain model highlights the importance of identifying and addressing the psychological and social
factors contributing to the development and persistence of pain.3 In the 1960s, the development of a biopsychosocial
model helped to delineate the complex interactions of psychological, social, and physiological factors on chronic pain
development and persistence.7 This model emphasizes that these influences can be different on an individual level and
possibly account for individual differences in health care outcomes.

Recently, growing focus has been placed on defining social factors more broadly to groups of people, termed the
social determinants of health, in conjunction with the biopsychosocial model on an individual level to better understand
how health disparities impact disease outcomes such as functional limitations, morbidity and mortality, health care
expenditures, health care utilization, and life expectancy.8 The social determinants of health can be broadly classified into
economic stability; neighborhood and physical environment; education; food; community and social context; and health
care systems.6,8 Hardman et al.’s analysis of factors leading to early patient dropout rates from pain self-management
treatments at rural Australian pain clinics in areas of high deprivation (defined as low education completion levels, low
income, and low employment) showed a significant association of early dropout rate with high levels of pain catastro-
phizing and literacy deficiencies.9 Additional factors contributing to low treatment compliance in areas of high depriva-
tion include young males; history of substance abuse; receiving unemployment benefits; victims of assault; high opioid
use and patient conception of pain having a singular cause.9 Therefore, better evaluation using components of the
biopsychosocial model and social determinants of health may play a critical role in the development and persistence of
pain, pain management, and long-term pain outcomes.

Need for a Comprehensive Pain Assessment Tool
At an individual level, evaluation using the biopsychosocial model along with social determinants of health can be
challenging for numerous reasons. No single tool exists. Currently, a proper assessment of important domains would
require use of multiple validated surveys which can pose a substantial barrier due to patient reading level, time
constraints, survey fatigue and cost of implementing validated surveys. Therefore the HELP survey was created to
bridge the gap in evaluation, serving as a single survey assessing patient motivation, health care access, pain catastro-
phizing, social support, and physical environment. Our objectives were to develop and validate the HELP survey
instrument to assess domains characterized by a combination of social determinants of health and the biopsychosocial
model in an underserved, urban chronic pain population with degenerative spine conditions. Validation of the HELP
survey for this unique patient population will characterize population level differences in factors that influence health
care delivery and chronic pain outcomes. It will assist with identification, development, and implementation of targeted
interventions to improve health disparity, quality of care and life, and reduce overall healthcare costs in adults with
chronic degenerative spine pain.

HELP Survey Development
As part of the HELP study we proposed a theoretical model of characterizing the biopsychosocial model of pain
measurement (Figure 1). The primary evaluation of the pain experience is using factors such as pain intensity, pain
limiting function, and pain emotions. The psychosocial factors are secondary in nature that can either negatively or
positively impact the pain experience. Finally, clinical evaluation of radiographic spine degeneration and opioid misuse
which can also assist in biological pain evaluation. Using this model, the pain, psychosocial, and clinical factors of
interest were outlined with Associated Measurement Scales for evaluation (Figure 2). The HELP survey was then derived
to measure specific gaps in pain and psychosocial factor evaluation. To ensure a comprehensive assessment of important
domains relevant to chronic pain the HELP survey incorporates the domains listed below.

Pain Catastrophizing
Pain catastrophizing in an exaggerated negative response to a current or anticipated painful stimulus that can lead to
increased physical and mental suffering.10 The Pain Catastrophizing Scale evaluated themes of rumination, magnification
and helplessness in a 13 question, 5 point scale.11 However, this scale is lengthy and costly for implementation. Therefore
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the HELP Survey Pain Catastrophizing section was developed using 8 questions on a 5 point Likert scale evaluating pain
rumination, pessimism and helplessness.

Pain Motivation
Patient pain motivation can also influence outcome.12 The Patient Activation Measure is a 22 question survey assessing
themes of active role, confidence and knowledge, taking action and maintenance.13 In the validation process of the
Patient Activation Measure, 38% of the national sample reported to have arthritis as a chronic condition but the survey
was not developed to be specific to chronic pain.13 Assessment using the Patient Activation Measure, found that those
engaged in higher activation had higher self-care, higher health care self-advocacy (seeking care, and understanding of
health care condition) and higher sense of control over health.13 Implementation of the Patient Activation measure also is
costly.13 The HELP Survey Pain Motivation section was created using 8 questions evaluating knowledge of pain

Figure 1 Theoretical Model.

Figure 2 Pain, Psychosocial, and Clinical Factors and Associated Measurement Scales.
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condition, control over pain, pain treatment compliance and long-term lifestyle changes to improve pain using a 5 point
Likert scale.

Social Support
The Multidimensional Scale of Perceived Social Support consists of 12 questions with a 7 point scale geared to identify
sources of social support such as significant other, friend, and family.14–16 However, the Multidimensional Scale of
Perceived Social Support is not specific to chronic pain. Social support is thought to provide resilience to chronic pain
conditions.7,12 The HELP Survey Social Support section is an 8 question, 5 point Likert scale addressing individual
isolation and social support during time of pain.

Health Care Access
Access to health care may affect chronic pain treatment availability and compliance. The social determinants of health
identifies health care system factors including health care coverage and economic stability including expenses and
medical bills.8 The HELP Survey Health Care Access section identifies health care insurance limitations, medical
transportation to appointments, time and expense of seeking pain treatment with 8 questions using a 5 point Likert
scale.

Physical Environment
The social determinants of health also identifies factors related to neighborhood and physical environment such as
walkability, safety, transportation, housing and food such as access to healthy food choices.8 Medicare recipients in areas
of deprivation greater than 85th percentile reported higher functional limitations.17 The HELP Survey Physical
Environment section addresses these factors in more detail with 8 questions using a 5 point Likert scale.

Methods
Study Setting and Recruitment
The University of Florida Health in Jacksonville, FL (UFH-J) is a large urban safety-net hospital system caring for
a predominantly socioeconomically disadvantaged population. The UFH-J serves both the adult and pediatric population
with an average patient age of 49, and about half self-report as African American or Hispanic (48%). Over 466,000
patients receive government or city healthcare assistance and >13,000 are self-pay. The UFH-J Pain Management Center
treats >1600 patients suffering from severe complex chronic pain annually. The majority of these patients are aging adults
(73%), self-reported as African American (41%), and receive government or city healthcare assistance (88%). Also the
UFH-J Emergency Department recruitment site at the downtown campus is part of a large 700 bed urban safety net
hospital with approximately 25,000 inpatient admissions annually. The average ED patient is 50 years old, with 50%
male, 51% African American, and 25% on Medicare. The majority of patients live in high Areas of Deprivation with
lower levels of education and health literacy. The unique, urban chronic pain population at our institution offers an
opportunity to better understand how the social determinants of health and biopsychosocial model influence health
disparities in chronic pain outcomes.

This study is part of an IRB approved observational prospective cohort study recruiting patients ≥18 years of age
with chronic musculoskeletal pain (pain present for 3 or more months) with radiographic evidence of spine
degenerative changes. Patients who are non-English speaking, incarcerated, or unable to provide consent were
excluded. All participants who completed the HELP survey were included in the analysis. Recruitment occurred
from a large urban safety-net hospital providing care for most of the underserved vulnerable population living in
Northeast Florida.

Help Survey Evaluation
Phase 1: Using the theoretical framework set forth by the Pain Biopsychosocial Model and Social Determinants of
Health, HELP survey sections of 8 questions with 5 point Likert scale was developed. These questions were modeled for
a 5th grade or less reading level particularly pertaining to pain-related influences. The validated Patient Reported
Outcomes Measurement Information System (PROMIS) 43v2.1 Profile was used as a reference.18
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Phase 2: To test initial face-validity, the principal investigator asked a handful of chronic pain patients to read
questions and provide informal feedback about the understandability of questions and answer choices during their regular
scheduled clinic visits. This small number of patients interviewed found these questions easy to understand.

Phase 3: Pilot-Test Reliability: Next, the survey was pilot tested in patients enrolled in the HELP study. General
feedback about patients’ understandability of questions was provided by trained research assistants conducting the
survey. Reliability of test was analyzed using factor analysis, characterization of domains, and comparison with similar
themes present in the validated PROMIS 43v2.1 Profile and Depression, Anxiety and Stress Scale completed at the same
time.

Phase 4: Revision-Test- Reliability: Based on results of Phase 3, survey revision was done to improve reliability and
validation of survey.

Face and Content Validity
The HELP survey was developed to build a holistic understanding of chronic pain by utilizing a biopsychosocial model.
To build a biopsychosocial model, we assess pain experiences, psychosocial experiences, and clinical factors. A 40 item
questionnaire based survey was iteratively developed with content domains as follows: pain catastrophizing; pain
motivation; social support; health care access; and physical environment. All questions are answered with a 5 point
Likert-scale. Domains were selected after a literature review and subject matter expert review by medical experts in
chronic pain management, a nurse practitioner of chronic pain, and an informal patient review.

Pilot Testing
The survey was pilot tested on a subset of participants from a larger observational prospective cohort study.

Data Analysis
Variables Collected
As part of the HELP study all participants completed the Patient Reported Outcomes Measurement Information System
(PROMIS) 43v2.1 Profile, Rapid Estimation of Adult Literacy Measure-Short Form (REALM-SF), Depression, Anxiety
and Stress Scale (DASS), PROMIS Short Form v1.0 Prescription Medication Misuse Measure, and Opioid Risk Tool
(ORT). Demographic information, medication list, Functional Comorbidity Index, smoking history, Body Mass Index
(BMI) and Area of Deprivation Index (ADI) score were collected as well.

Pilot survey data were collected and managed using REDCap25,26 electronic data capture tools hosted at the
University of Florida, and statistical analysis performed using Stata/IC 16.1.19 The state deciles are constructed by
ranking the ADI from low to high for each state alone without consideration of national ADIs. Again, group 1 is the
lowest ADI (least disadvantaged) and 10 is the highest ADI (most disadvantaged).20 The pre-launch analysis included
using Principal Component Analysis and Cronbach’s Alpha methodology. Initial testing of the survey included extrac-
tion of factors using principal component analysis, followed by varimax rotation, to identify independent groups of
items.

The determination of the adequacy of the exploratory factor analysis (EFA) was performed through the analysis of
Bartlett’s test and the Kaiser-Meyer-Olkin (KMO) measure. The KMO statistics range from 0 to 1, with values closer to
1 denoting greater adequacy of the factor analysis (KMO ≥ 0.6 low adequacy, KMO ≥ 0.7 medium adequacy, KMO ≥
0.8 high adequacy, KMO ≥ 0.9 very high adequacy). If the result of Bartlett’s test is < 0.05, factorial analysis can be
used.

For the evaluation of construct validity, the 40 qualitative items of the questionnaire were submitted to the exploratory
factor analysis. The questionnaire used Likert scales which uses ordinal variables. Cronbach’s alpha was selected as the
most appropriate statistical analysis for testing the reliability of grouped questions because it can be used on ordinal data,
such as Likert scales.21–24 For the purpose of measuring survey reliability using Cronbach’s alpha, the survey was
organized into five domains: pain catastrophizing, motivation, social support, health care access, and physical environ-
ment. Reliability is established by application of internal reliability consistency criteria, e.g., Cronbach’s α 0.70.
Reliability is established for each domain independently.
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Results
The survey was first piloted in 48 patients. Sociodemographic descriptive statistics are presented for age, race/ethnicity,
gender, education, and ADI state decile (Table 1). The HELP survey item and pertaining questions are listed in Table 2.
The ability of patients to respond appropriately and comprehensively to the questions supported the instrument’s face
validity and content validity. The Kaiser-Meyer-Olkin coefficient was 0.77, and the Bartlett test of sphericity for the 40
item survey was p < 0.01, indicating properties of the correlation matrix justified factor analysis carried out. Also, our
KMO (0.77) and Bartlett test (p<0.01) indicated an adequate sample size and moderate inter-correlations indicating EFA
is an appropriate statistical analysis for the given data.

Principal factor analysis with a Varimax rotation was used to explore the structure underlying the 40 qualitative items
(see Tables 3 and 4). The inclusion or exclusion of an item in a construct was determined iteratively by examining factor
loadings and Cronbach’s alpha to identify redundant items or items that did not sufficiently measure the same underlying
construct. Factor loadings of 0.40 or greater were considered. The first factor included eight items focused on a patient’s

Table 1 Initial HELP Survey Pilot Testing Participant
Demographics

Age (28–79) 58(13.57)

Gender
Male 20(41.7%)

Female 28(58.3%)

Race
White 19(39.6%)

Black 29(60.4%)

Ethnicity
Hispanic 1(2.1%)

Non-Hispanic 47(97.9%)

Education
Less than High School 10 (22.2%)

High School/GED 19 (42.2%)

Some College 8 (17.8%)
College or Above 8 (17.8%)

REALM Score
0-Third Grade and Below 2 (4.5%)
1–3 - Fourth to Sixth Grade 5 (11.4%)

4–6 - Seventh to Eighth Grade 8 (18.2%)

7 - High School 29 (65.9%)
ADI State Decile
1 0 (0.0%)

2 1 (2.1%)
3 1 (2.1%)

4 5 (10.6%)

5 4 (8.5%)
6 5 (10.6%)

7 2 (4.3%)

8 4 (8.5%)
9 5 (10.6%)

10 20 (42.6%)

Notes: Description of Socioeconomic Demographics of 48 partici-
pants performing initial pilot testing of HELP Survey. Race and
Ethnicity are based on participant self-reported data. REALM
score is validated measure of Health literacy using the Rapid
Estimation of Adult Literacy Measure-Short Form (REALM-SF),
ADI stands for Area of Deprivation Index by state decile calculated
based on US Census data using participant self-reported address.
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relationship with pain, including feelings of control and worthiness because of their pain. This factor was labeled as pain
catastrophizing. The second factor included eight items related to how patients manage their chronic pain. The third
factor consisted of eight items related to social support. The fourth identified factor included eight items related to
patient’s access to health care. The final factor identified assessed a patient’s physical environment with eight items.

Reliability was assessed with Cronbach’s alpha (see Table 5). Items with no loading approaching 0.40 factor require
consideration for question revision or removal from the revised survey.

Table 2 Description of Initial Pilot Tested HELP Survey

Domain Theme Question

Pain Catastrophizing I always think about the Pain
The Pain will never get better

I am not in control of the Pain

I fear the Pain will get worse
I am unemployable because of the Pain

I am unlovable because of the Pain

I am helpless due to the Pain
I worry Pain causes problems in my life

Pain Motivation I do not understand the cause of my Pain
My Pain is not due to multiple factors

My Pain is due to a single factor

I am not in charge of my own health
I do not understand my Pain treatment

I do not feel comfortable asking my medical provider questions about my Pain

I do not follow the instructions for my Pain treatment
I cannot make long lasting changes in my life to improve my Pain

Social Support I do not leave my home everyday

I do not have one person to call on for help when I am in Pain
I cannot count on people at my church or neighborhood to help me when I am in Pain

I have no one to spend time with when I am in Pain

I live alone which can be difficult due to the Pain
No one wants to hear about my Pain

I keep my Pain a secret from my family and friends

I feel lonely because of the Pain
Health Care Access and Transportation I cannot make it to my appointments on time

I cannot afford to see the doctor about my Pain

I do not have transportation to see the doctor about my Pain
The Pain prevents me from seeking medical care

The insurance company limits my Pain care

I do not understand when I should seek care for my Pain
Pain treatment is too expensive

I do not have time to have Pain care

Environment/Safety I do not live in a neighborhood where I can walk
I do not feel safe in my neighborhood

I do not have access to healthy food choices

Some days I cannot afford to eat
I do not have housing consistently

I do not have a car

I do not have access to public transportation
I do not travel more than 10 miles from my neighborhood on a daily basis

Notes: 40 question using a 5 point Likert scale (Strongly Agree = 1, Mildly Agree = 2, Neutral = 3, Mildly Disagree = 4, Strongly Disagree = 5), divided into 5 Domains, 8
questions each.
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Revision and Retest of Survey
Next, based on the results of the initial pilot testing of 48 participants, and research assistant feedback regarding which
questions participants asked for clarification during the study, questions were revised. Majority of revisions were made to
questions that were worded using double negative sentences. These questions were rephrased as positive statements with

Table 3 Initial Pilot Testing of the HELP Survey with 48 Participants

Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

I always think about the Pain 0.3009 0.4602 0.5488
The Pain will never get better 0.7705 −0.5028
I am not in control of the Pain −0.3448 0.3133 0.6521

I fear the Pain will get worse 0.888
I am unemployable because of the Pain 0.6805

I am unlovable because of the Pain 0.5556 0.348

I am helpless due to the Pain 0.7785
I worry Pain causes problems in my life 0.6102 0.3844

I do not understand the cause of my Pain 0.687 0.3492
My Pain is not due to multiple factors 0.4353 0.5125

My Pain is due to a single factor 0.5433 0.3847

I am not in charge of my own health 0.6517 0.362
I do not understand my Pain treatment 0.553 0.4429

I do not feel comfortable asking my medical provider questions about my Pain 0.8887

I do not follow the instructions for my pain treatment 0.8083 −0.3316 −0.3514
I cannot make long lasting changes in my life to improve my Pain 0.6434

I do not leave my home everyday 0.393 0.525

I do not have one person to call on for help when I am in Pain 0.7428
I cannot count on people at my church or neighborhood to help me when I am in

Pain

0.3354

I have no one to spend time with when I am in Pain 0.3232 0.3026
I live alone which can be difficult due to the Pain 0.4168

No one wants to hear about my Pain 0.6543

I keep my Pain a secret from my family and friends −0.6181
I feel lonely because of the Pain 0.5495 0.3002 0.4343

I cannot make it to my appointments on time 0.7095

I cannot afford to see the doctor about my Pain 0.518 0.3179
I do not have transportation to see the doctor about my Pain 0.711 0.313

The Pain prevents me from seeking medical care 0.3278 0.4454

The insurance company limits my Pain care 0.3993 0.3516
I do not understand when I should seek care for my Pain 0.8847

Pain treatment is too expensive 0.4456 0.4366 0.3615

I do not have time to have Pain care 0.7171 −0.4228
I do not live in a neighborhood where I can walk 0.688

I do not feel safe in my neighborhood 0.4925 −0.3441 0.3646 0.3528

I do not have access to healthy food choices 0.929
Some days I cannot afford to eat 0.3591

I do not have housing consistently 0.8634

I do not have a car 0.5265 0.4511
I do not have access to public transportation 0.8406

I do not travel more than 10 miles from my neighborhood on a daily basis 0.7156

Notes: Use the loading plot to identify which variables have the largest effect on each component. Loadings can range from −1 to 1. Loadings close to −1 or 1 indicate that
the variable strongly influences the component. Loadings close to 0 indicate that the variable has a weak influence on the component. Positive loadings indicate a variable and
a principal component are positively correlated: an increase in one results in an increase in the other. Blank spaces represent abs(loading)<.3. Principal Component Factor
Analysis is limited at this stage due to low number of participants with high number of questions.
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a reversal of the Likert scoring scale (see Table 6 for HELP Survey question revisions listed in italics font with
corresponding reverse scoring).

The revised survey was tested on an additional 57 participants as part of continued HELP study enrollment. All
revised HELP surveys completed were analyzed and no survey results were excluded. To increase sample size of
analysis, the initial 48 patient survey results were included with the 57 participants surveyed with the revised scale and

Table 4 Factor Analysis of Initial Pilot Test of HELP Survey with 48 Participants

Factors Items Factor
Loading

Pain Catastrophizing I always think about the Pain 0.62
The Pain will never get better 0.66
I am not in control of the Pain 0.64

I fear the Pain will get worse 0.67

I am unemployable because of the Pain 0.60
I am unlovable because of the Pain 0.62

I am helpless due to the Pain 0.71

I worry Pain causes problems in my life 0.67

Pain Motivation I do not understand the cause of my Pain 0.55
My Pain is not due to multiple factors 0.57

My Pain is due to a single factor 0.63

I am not in charge of my own health 0.85
I do not understand my Pain treatment 0.86

I do not feel comfortable asking my medical provider questions about my Pain 0.80

I do not follow the instructions for my Pain treatment 0.63
I cannot make long lasting changes in my life to improve my Pain 0.25

Social Support I do not leave my home everyday 0.56
I do not have one person to call on for help when I am in Pain 0.71

I cannot count on people at my church or neighborhood to help me when

I am in Pain

0.37

I have no one to spend time with when I am in Pain 0.72

I live alone which can be difficult due to the Pain 0.55

No one wants to hear about my Pain 0.73
I keep my Pain a secret from my family and friends 0.42

I feel lonely because of the Pain 0.60

Health Care Access and Transportation I cannot make it to my appointments on time 0.66
I cannot afford to see the doctor about my Pain 0.78
I do not have transportation to see the doctor about my Pain 0.73

The Pain prevents me from seeking medical care 0.84

The insurance company limits my Pain care 0.31
I do not understand when I should seek care for my Pain 0.67

Pain treatment is too expensive 0.42

I do not have time to have Pain care 0.48

Environment/Safety I do not live in a neighborhood where I can walk 0.65

I do not feel safe in my neighborhood 0.63
I do not have access to healthy food choices 0.80

Some days I cannot afford to eat 0.57

I do not have housing consistently 0.62
I do not have a car 0.34

I do not have access to public transportation 0.38

I do not travel more than 10 miles from my neighborhood on a daily basis 0.06
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reverse scoring. The merger of the two samples was justified because the question revisions were minor changes from
negative to positive statements for respondents’ improved understanding without major changes to question subject, tone,
reading level, or Likert scale. Again, the statistical analysis was performed in the same manner as before. Results are
outlined in Tables 7–10. Increased sample size with addition of survey question revisions showed the trend towards
improved validation.

Discussion
This process of validating the HELP survey was performed due to the need for a cost-effective and easily administrable
comprehensive biopsychosocial evaluation of pain with the goal of improving pain management outcomes. The 5 HELP
survey domains were considered relevant to chronic pain outcomes specifically based on literature review and multi-
disciplinary pain provider expert input.

Pain Catastrophizing
The HELP Survey Pain Catastrophizing section was developed using 8 questions on a 5 point Likert scale evaluating
pain rumination, pessimism and helplessness. This section did not need question revision, as respondents easily under-
stood the phrases related to the targeted subject. The Cronbach’s alpha score of 0.82 also verified the reliability and fit of
these questions into the Pain Catastrophizing domain.

Pain Motivation
There was no existing survey evaluating Pain Motivation developed for evaluation focused on chronic musculoskeletal or
spinal degenerative pain. Therefore, the HELP Survey Pain Motivation section was created using 8 questions evaluating
knowledge of pain condition, control over pain, pain treatment compliance and long-term lifestyle changes to improve
pain using a 5 point Likert scale. Initial piloting of these questions showed respondents had difficulty in understanding
questions due to double negative phrases. So phrases were reworded to positive statements with reverse score answers.
Also, the question “My pain is from a single factor” was removed after pilot testing because respondents felt it was
a similar inverse of the previous question “My pain is due to multiple factors” leaving room for internal respondent
conflicting answers. Retesting of the revised questions did slightly decrease the Cronbach’s alpha from 0.83 to 0.80, and
only seven questions remaining in this domain. However, this result still showed reliability of these questions within the
Pain Motivation domain.

Social Support
Strong social support is thought to provide improved chronic pain outcomes, but evaluation of individual social support
structure can be difficult.7,12 The HELP Survey Social Support section is an 8 question, 5 point Likert scale addressing
individual isolation and social support during time of pain. These eight questions aim to assess social support from an
individual level of assessment of loneliness, to integration in social activities, to community support. Three of these
questions were rephrased from negative statements to positive phrases based on initial pilot testing. However, subsequent
testing of revised questions decreased the Cronbach’s alpha from 0.77 to 0.56, showing the revised questions did not

Table 5 Reliability of the Initial Pilots Testing of HELP Survey with 48
Participants

Scale Cronbach’s Alpha

Pain Catastrophizing 0.86

Pain Motivation 0.83

Social Support 0.77
Health Care Access and Transportation 0.80

Physical Environment 0.80
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reach clarity and fit into the Social Support domain. Further, revision of these questions is warranted with the goal of the
section reliably evaluating social support from an individual to societal level specifically for chronic pain conditions.

Health Care Access
Access to health care, health care coverage and financial stability may all influence pan outcomes.8 The HELP Survey
Health Care Access section identifies health care insurance limitations, medical transportation to appointments, time and

Table 6 Revised HELP Survey

Domain Theme Question

Pain Catastrophizing I always think about the Pain
The Pain will never get better

I am not in control of the Pain

I fear the Pain will get worse
I am unemployable because of the Pain

I am unlovable because of the Pain

I am helpless due to the Pain
I worry Pain causes problems in my life

Pain Motivation Reverse score I understand the cause of my Pain
Reverse score My Pain is due to multiple factors
Removed Question: My Pain is due to a single factor
Reverse score I am in charge of my own health
Reverse score I understand my Pain treatment
Reverse score I feel comfortable asking my medical provider questions about my Pain
Reverse score I do follow the instructions for my pain treatment
Reverse score I can make long lasting changes in my life to improve my Pain

Social Support Reverse score I leave my home everyday
Reverse score I have one person to call on for help when I am in Pain
Reverse score I can count on people at my church or neighborhood to help me when I am in Pain
I have no one to spend time with when I am in Pain

I live alone which can be difficult due to the Pain
No one wants to hear about my Pain

I keep my Pain a secret from my family and friends

I feel lonely because of the Pain
Health Care Access and Reverse score I can make it to my appointments on time
Transportation Reverse score I can afford to see the doctor about my pain

Reverse score I have transportation to see the doctor about my Pain
Reverse score I understand when I should seek care for my Pain
The Pain prevents me from seeking medical care

The insurance company limits my Pain care
Reverse score I understand when I should seek care for my Pain
Pain treatment is too expensive

Reverse score I have time to have Pain care
Reverse score I live in a neighborhood where I can walk

Environment/Safety Reverse score I feel safe in my neighborhood
Reverse score I have access to healthy food choices
Some days I cannot afford to eat

Reverse score I have housing consistently
Reverse score I have a car
Reverse score I have access to public transportation
Reverse score I travel more than 10 miles from my neighborhood on a daily basis

Notes: 39 question using a 5 point Likert scale (Strongly Agree = 1, Mildly Agree = 2, Neutral = 3, Mildly Disagree = 4, Strongly Disagree = 5), and Reverse Scoring of
positive statements (Strongly Agree = 5, Mildly Agree = 4, Neutral = 3, Mildly Disagree = 2, Strongly Disagree = 1) divided into 5 Domains, 8 questions each, except Pain
Motivation which is 7 questions. Revised questions listed in italics font.
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expense of seeking pain treatment with 8 questions using a 5 point Likert scale. After initial testing, five questions were
rephrased to positive statements with reverse scoring. The subsequent testing revealed a Cronbach’s alpha of 0.75
showing reliability of these questions in the Health Care Access domain.

Physical Environment
Neighborhood deprivation and physical environment such as walkability, safety and healthy food choices can affect
health outcomes.8,17 The HELP Survey Physical Environment section addresses key factors thought to contribute to pain
outcomes with 8 questions using a 5 point Likert scale. All 8 questions were changed to positive statements with reverse
scoring after initial testing. The subsequent testing revealed a Cronbach’s alpha of 0.81 showing reliability of these
questions in the Physical Environment domain.

Table 7 Description of Socioeconomic Demographics
of 105 Participants

Age (28–81) 57(9.91)

Gender
Male 40(38.10%)

Female 65(61.90%)
Race
White 46(43.81%)

Black 58(55.24%)
Other 1(0.95%)

Ethnicity
Hispanic 3(2.86%)

Non-Hispanic 102(97.14%)

Education
Less than High School 16(16.16%)

High School Diploma/GED 43(43.43%)

Some College 24(24.24%)
College and Above 16(16.16%)

REALM Score
0 - Third Grade and Below 3(2.94%)
1–3 - Fourth to Sixth Grade 10(9.80%)

4–6 - Seventh to Eighth Grade 27(26.47%)

7 - High School 62(60.78%)
ADI State Decile
1 1(0.97%)

2 3(2.91%)
3 4(3.88%)

4 8(7.77%)

5 8(7.77%)
6 9(8.74%)

7 6(5.83%)

8 10(9.71%)
9 14(13.59%)

10 40(38.83%)

Notes: Forty-eight participants from initial pilot testing of HELP
survey and additional 57 participants from pilot testing of Revised
HELP Survey. Race and Ethnicity are based on participant self-
reported data. REALM score is validated measure of Health literacy
using the Rapid Estimation of Adult Literacy Measure- Short Form
(REALM-SF), ADI stands for Area of Deprivation Index by state decile
calculated based on US Census data using participant self-reported
address.
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Conclusions
From the literature review, it was concluded there were several gaps in the study of pain. Although there are several validated
measures for measuring pain, this is the first survey to combine aspects of the social determinants of health and mental health
to create a biopsychosocial model of pain measurement in an underserved chronic pain population. This paper explains the
preliminary development of a new instrument to fill these gaps in chronic pain patient evaluation. The importance of these
preliminary validation results mostly aligned with the themes of interest based on literature review of importance for the
biopsychosocial model of pain when tested in this disadvantaged subpopulation within the chronic pain population.

Table 8 Principal Component Analysis for Revised HELP Survey

Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

I always think about the Pain 0.4254 −0.2348
The Pain will never get better 0.46

I am not in control of the Pain 0.3917

I fear the Pain will get worse 0.2397
I am unemployable because of the Pain

I am unlovable because of the Pain 0.2049

I am helpless due to the Pain 0.374
I worry Pain causes problems in my life 0.2986

I understand the cause of my Pain
My Pain is due to multiple factors −0.2389
I am in charge of my own health −0.2321
I understand my Pain treatment −0.2351
I feel comfortable asking my medical provider questions about my Pain −0.4052
I do follow the instructions for my Pain treatment 0.2818

I can make long lasting changes in my life to improve my Pain
I leave my home every day 0.5226

I have one person to call on for help when I am in Pain 0.284

I can count on people at my church or neighborhood to help me when I am in Pain 0.3407
I have no one to spend time with when I am in Pain

I live alone which can be difficult due to the Pain 0.4465 −0.2489
No one wants to hear about my Pain 0.3503
I keep my Pain a secret from my family and friends 0.3793

I feel lonely because of the Pain 0.3136

I can make it to my appointments on time 0.2563
I can afford to see the doctor about my Pain 0.2539

I have transportation to see the doctor about my Pain 0.2604

The Pain prevents me from seeking medical care 0.4421
The insurance company limits my Pain care 0.573 −0.2558
I understand when I should seek care for my Pain 0.4486

Pain treatment is too expensive 0.2246
I have time to have Pain care 0.2452

I live in a neighborhood where I can walk
I feel safe in my neighborhood
I have access to healthy food choices 0.2694

Some days I cannot afford to eat 0.2729 0.2114

I have housing consistently 0.2957
I have a car 0.2009

I have access to public transportation 0.2325

I travel more than 10 miles from my neighborhood on a daily basis 0.495

Notes: The Prinicipal Component Analysis was performed and loading plot identified which variables have the strongest influence on the component (closer to −1 or 1) or
weak influence (closer to 0). The overall purpose of a PCA analysis is to reduce variables by understanding which variables explain the most variance in each factor. 94% of
the variance was explained by the first 29 variables. Revised questions listed in italics font.
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Limitations
The work described in this paper is in the preliminary stage of survey validation. This study has several limitations, the
main one being the current sample size. Despite the small sample size, the results of PCA and factor analysis are
promising for further validation of the survey. While the sample size for initial validation is limited, this pilot survey

Table 9 Factor Analysis of Revised HELP Survey

Factors Items Factor
Loading

Pain Catastrophizing I always think about the Pain 0.81
The Pain will never get better 0.79
I am not in control of the Pain 0.80

I fear the Pain will get worse 0.80

I am unemployable because of the Pain 0.81
I am unlovable because of the Pain 0.82

I am helpless due to the Pain 0.80

I worry Pain causes problems in my life 0.78

Pain Motivation I understand the cause of my Pain 0.76
My Pain is due to multiple factors 0.75

I am in charge of my own health 0.73

I understand my Pain treatment 0.74
I feel comfortable asking my medical provider questions about my Pain 0.85

I follow the instructions for my Pain treatment 0.74

I can make long lasting changes in my life to improve my Pain 0.80

Social Support I leave my home everyday 0.59
I have one person to call on for help when I am in Pain 0.58
I can count on people at my church or neighborhood to help me when I am in Pain 0.63

I have no one to spend time with when I am in Pain 0.47

I live alone which can be difficult due to the Pain 0.49
No one wants to hear about my Pain 0.46

I keep my Pain a secret from my family and friends 0.49

I feel lonely because of the Pain 0.45

Health Care Access and Transportation I can make it to my appointments on time 0.68
I can afford to see the doctor about my Pain 0.69

I have transportation to see the doctor about my Pain 0.68

The Pain prevents me from seeking medical care 0.76
The insurance company limits my Pain care 0.77

I understand when I should seek care for my Pain 0.77

Pain treatment is too expensive 0.70
I have time to have Pain care 0.69

Environment/Safety I live in a neighborhood where I can walk 0.77
I feel safe in my neighborhood 0.78

I have access to healthy food choices 0.76
Some days I cannot afford to eat 0.77

I have housing consistently 0.75

I have a car 0.83
I have access to public transportation 0.78

I travel more than 10 miles from my neighborhood on a daily basis 0.86

Total Scale 0.90

Note: Revised questions listed in italics font.
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implementation provides insight into the evaluation of selected factors from the biopsychosocial model and social
determinants of health in an urban chronic pain population. Additionally, the recruitment of disadvantaged populations
such as minority participants, high level of deprivation, and chronic pain may pose challenges limiting sample size. The
HELP survey validation study also had a small sample size because enrollment was linked to the HELP study enrollment
and funding. However, future funding and enrollment will be obtained to specifically focus on validating the HELP
survey as an independent study to increase funding allocation for larger sample size recruitment.

Future
Based on the preliminary survey validation, rewording of certain questions is needed for clarity and fit within the Social
Support Domain because of the Cronbach’s Alpha being below the target 0.70. Additionally, a question within the Pain
Motivation can be added to replace the question removed to have a full 8 question assessment. However, the scope of this
initial HELP survey pilot validation manuscript did not allow for retesting with an added question due to funding and
time constraints. Future funding will seek to validate HELP survey questionnaire fit within identified themes as sample
size increases within a similar disadvantaged chronic pain population. Corresponding validated PROMIS and DASS
survey results also collected as part of the HELP study will be analyzed and compared with the HELP survey results to
determine a pattern as sample size increases. The future goal is utilization of the HELP survey instrument for use in
socially disadvantaged pain clinic populations to improve pain management assessment.
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Table 10 Reliability of the Revised HELP Survey

Scale Cronbach’s Alpha

Pain Catastrophizing 0.82
Pain Motivation 0.80

Social Support 0.56

Health Care Access and Transportation 0.75
Physical Environment 0.81
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