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A B S T R A C T   

Introduction: Multiple factors (patient age, wait time, depression, etc.) have been associated with lower patient 
satisfaction as assessed by the Press Ganey® Outpatient Medical Practice Survey (PGOMPS). Social deprivation 
has been shown to impact multiple aspects of patient care but its impact on patient satisfaction in Physical 
Medicine and Rehabilitation (PM&R) is limited. 
Objective: We hypothesized that increased social deprivation would independently predict lower patient satis
faction, as measured by the PGOMPS. 
Design: Retrospective large cohort study. 
Setting: Single tertiary academic institution. 
Patients: Adult patients seen by PM&R physicians practicing outpatient interventional spine and musculoskeletal 
medicine who completed PGOMPS between January 1, 2014 and December 31, 2019. 
Interventions: Independent variables include: Social deprivation as measured by 2015 Area Deprivation Index 
(ADI), wait time, patient age, and sex. 
Main outcome measure: Patient satisfaction was defined as receiving a perfect PGOMPS Total Score. 
Results: A totla of 64,875 patients (mean age 52.7 ± 21.8 years, 41.4% male, mean ADI 29.9 ± 18.8) were 
included. Univariate analysis showed a decreased odds of achieving satisfaction for each decile increase in ADI 
(odds ratio 0.965; 95% confidence interval 0.957–0.973; p < 0.001). The most socially deprived quartile was 
significantly less likely to report satisfaction on PGOMPS compared to the least deprived quartile (91.1 vs 93.2; p 
< 0.001). Multivariable analysis revealed that the odds of achieving satisfaction was 0.99 (95% confidence in
terval 0.980 to 0.997; p = 0.009) for the Total Score, independent of age, wait time, and patient sex for each 
decile increase in ADI. 
Conclusions: In this cohort, increased social deprivation independently predicted patient dissatisfaction in PM&R.   

1. Introduction 

Evaluating a patient’s satisfaction with his or her healthcare expe
rience has increased in importance over the past several decades. The 
utilization of patient satisfaction in allocating hospital reimbursement 
and provider compensation has received scrutiny [61]. Additionally, 
literature has demonstrated that many non-modifiable factors signifi
cantly impact patient satisfaction scores [1,2,18,28,33,44]. Factors 

associated with greater patient satisfaction include advanced patient age 
[1,18,45], greater duration of time with provider [23,40], accessibility 
of appointment scheduling [13,40], and recommendation of an inter
vention [57]. Factors correlated with worse patient satisfaction scores 
include increased length of hospital stay [28], greater wait time [1,8, 
29], increased time from visit to survey completion [28], burnout of 
physicians [50], increased pain level [19,71], and higher patient 
depression and/or anxiety [71]. Factors with mixed evidence in the 
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literature include patient sex [9,19,23,45] race [2,5,9,23,44], provider 
sex [20,59] and race [12,25,44,47], education level and medical un
derstanding of patients [2,33], greater traveled distance to appoint
ments [1,24], and encounter setting [2,6,9,62]. Lower socioeconomic 
status has likewise been shown to correlate with worse patient satis
faction scores [46]. Socioeconomic status is often described using in
come level. Social deprivation describes the extent of social seclusion a 
patient experience based on their access to material and financial re
sources that would enable them to participate socially. Whereas socio
economic status is limited to income level, social deprivation 
incorporates multiple factors to describe a neighborhood’s access (or 
lack thereof) to community and social resources. Previous work has 
shown that social deprivation is associated with worse patient-reported 
outcomes (PRO). This correlation has been reported in the 
Patient-Reported Outcomes Measurement Information System 
(PROMIS) Anxiety, PROMIS Depression, PROMIS Pain interference (PI), 
and PROMIS Physical Function (PF) scores [48,73,74]. The effect of 
social deprivation on patient satisfaction scores in Physical Medicine 
and Rehabilitation (PM&R) clinics has not been reported previously. 

The primary aim of this study was to evaluate the impact of social 
deprivation on satisfaction scores measured by the Press Ganey Outpa
tient Medical Practice Survey (PGOMPS) administered after PM&R 
interventional spine and musculoskeletal medicine (ISMM) outpatient 
visits. Our hypothesis was that increased social deprivation is associated 
with worse patient satisfaction scores as measured by PGOMPS. 

2. Methods 

This study received approval from our institutional review board 
(IRB #00101230). The electronic medical records of outpatient PM&R 
ISMM visits between January 2014 and December 2019 at a single 
tertiary academic medical center were screened. The inclusion criteria 
were English language PGOMPS surveys completed by adult patients 
(≥18 years of age). Prospectively obtained PGOMPS scores were 
collected electronically via an emailed survey available for 30 days after 
a patient’s clinic visit. These scores were evaluated retrospectively. 
Patients lacking a listed address and those with only a listed post office 
box were excluded. 

Electronic data acquisition software identified eligible patients with 
associated PGOMPS scores and collected the corresponding de
mographic and visit characteristic data. PGOMPS has six subdomains: 
access, moving through your visit, nurse or assistant, care provider, and 
personal issues [57]. Questions are measured on a Likert scale from 1 to 
5 and are converted to a 0 to 100-point scale by Press Ganey Corporation 
proprietary equations. Total wait time was calculated from Press Ganey 
data as the sum of the waiting room wait time and exam room wait time. 
Satisfaction was defined a priori as receiving a perfect score given a 
previously identified high ceiling effect of PGOMPS [1,57,58,70]. 

Social deprivation describes a patient’s inability to engage and 
participate in society and is composed of common socioeconomic 
measurements. The 2015 Area Deprivation Index (ADI) determined a 
patient’s social deprivation [72]. Individual ADIs coincide with specific 
9-digit zip codes and are calculated based on 17 factors influencing 
socioeconomic status including access to vehicles, telephones, education 
level, employment, etc. (Supplemental Table 1) [35]. These data were 
originally based on census records and are updated regularly [34]. The 
17 factors are combined into a single composite score for each specific 
9-digit zip code from 1 to 100 with higher scores indicating worse social 
deprivation. In an effort to improve research and public policy the data 
is publicly available online [35]. Specific ADI scores were obtained for 
each patient based on a patient’s 9-digit zip code. Patient’s with a P.O 
BOX address were excluded. Within the recent years, the ADI has been 
utilized in several musculoskeletal studies [48,73,74]. A previous study 
documented the specific factors used to calculate ADI [36]. 

Categorical variables were summarized as counts and percentages 
(%). The median and interquartile range were calculated for the ADI. 

Continuous variables were summarized as mean ± standard deviation 
(SD). Univariate binary logistic regression models evaluated associa
tions between predictor variables and achieving a perfect PGOMPS total 
score. A separate univariate binary logistic regression was performed to 
evaluate the odds of satisfaction between top (scores of 76–100) and low 
(scores of 0–24) quartiles for ADI nationally. Additional predictor var
iables included were total wait time, patient age, and sex. Multivariable 
binary logistic regression models were performed to determine the as
sociation of the above factors with perfect satisfaction. Statistics were 
performed using Minitab. 

3. Results 

A total of 66,494 patients met the inclusion criteria. The mean age 
was 52.7 ± 21.8 years, and 41.4% were male. The PGOMPS Total Score 
averaged 92.3 ± 11.5, and 25,289 gave a perfect score. The mean ADI 
was 29.9 ± 18.8 (median 27.0; interquartile range 16.0–41.0; range 
1–100). Additional patient demographic information and visit data are 
provided in Table 1. 

As estimated by the ADI, patients in the most socially deprived 
quartile (mean PGOMPS Total Score = 91.1) were significantly less 
likely to be satisfied, as compared to the least deprived quartile (mean 
PGOMPS Total Score = 93.2; (p < 0.001). Univariate analysis demon
strated that each decile increase in ADI (worse deprivation) correlated 
with a 3.5% decreased likelihood of achieving perfect satisfaction (odds 
ratio, OR 0.965; 95% CI 0.957 to 0.973; p < 0.001; Fig. 1). PGOMPS 
scores were negatively correlated with increased wait time (OR 0.69, 
95% CI 0.68 to 0.70 for each 5-min increase in wait time; p < 0.001) and 
positively correlated with increasing patient age (OR 1.1; 95% CI 1.10 to 
1.12 for each 5-year increase in age; p < 0.001). Compared to female 
patients, male patients were significantly more likely to report perfect 
satisfaction (OR 1.1; 95% CI 1.0, 1.1; p < 0.001; Table 2). 

Multivariable analysis demonstrated a statistically significant nega
tive correlation between ADI and PGOMPS scores, independent of 
increasing wait time, advancing patient age and sex (OR 0.99; 95% CI, 
0.980 to 0.997; p = 0.009; Table 3). Wait time, patient age, and male sex 
also had a statistically significant positive correlation with patient 
satisfaction (OR 0.68, 95% CI 0.67 to 0.69; p < 0.001; OR 1.01, 95% CI 
1.01 to 1.01, p < 0.001; and OR 1.08, 95% CI 1.04, 1.12; p < 0.001 
respectively; Table 3). 

4. Discussion 

Our primary finding was that increased social deprivation, as esti
mated by ADI, was an independent predictor of decreased patient 
satisfaction in the outpatient PM&R ISMM setting. This was independent 
of several factors previously shown to have a significant impact on pa
tient satisfaction, including wait time and patient age [1,57,58,71]. 

Our findings are consistent with previous literature associating 
PGOMPS and social deprivation among orthopedic surgery-trained 
physicians [26,46,63–66]. Lower socioeconomic status has been 
shown to correlate with worse patient satisfaction as measured by 
PGOMPS [46] and functional outcomes such as PROMIS Physical 

Table 1 
Baseline patient characteristics.  

Factor Value (n = 4881) 

Demographics Average/ 
N  

Standard 
Deviation/% 

Age (years ± SD) 52.7 ± 21.8 
Area Deprivation Index (National 

Percentile) 
29.9 ± 18.8 

Females 51,334  58.3% 
Visit Characteristics  

Press Ganey Score 92.3 ± 11.5 
Wait Time (Minutes) 13.7 ± 37.6  
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Function scores [48,73,74]. Additional studies have associated social 
deprivation with an increased risk and incidence of fractures in adults 
[3,14–17,52] and pediatric patients [42,53,56]. Additionally, several 
studies support that worse social deprivation negatively impacts the 
outcomes of various fracture and arthritis treatments [21,22,31,32,49, 
51,55,69]. 

Our study is consistent with prior published studies that linked so
cioeconomic status with patient satisfaction scores using other metrics. 
Young et al. demonstrated a correlation between lower income levels 
and lower patient satisfaction scores among elderly patients seen in 
various specialty clinics utilizing the Veterans Health Administration 
database [75]. Higher education level, an often used surrogate for so
cioeconomic status, has been shown to correlate with higher patient 
satisfaction scores using the Hospital Consumer Assessment of Health
care Providers and Systems (HCAHPS) surveys by McFarland et al. [41]. 
Our study differs from prior literature that found no significant differ
ence in patient satisfaction scores between males and females [63–66]. 

Understanding the effect of socioeconomic factors on the healthcare 

system is vital to providing high-quality care. A growing body of liter
ature suggests that socioeconomic status strongly influences overall 
physical and mental health [34,71,73,74]. The association of socioeco
nomic factors and patient-reported outcomes has also received 
increasing attention, with evidence that outcomes of medical and sur
gical interventions may differ based upon patient socioeconomic status 
[4,7,60]. Specific to rehabilitation, Putman et al. demonstrated func
tional recovery after stroke was worse for patients with lower socio
economic status [54]. Similar findings have been found in the spinal 
cord injury patient population [37–39,67]. Socioeconomic status has 
also been correlated with worse functional outcomes for patients with 
back pain who participated in physical therapies [10,43]. Social depri
vation is linked with decreased likelihood to participate in cardiac 
rehabilitation [68], cancer rehabilitation [27] and outpatient physical 
therapy for musculoskeletal conditions [11,30]. Wright et al. demon
strated that social deprivation is correlated with worse PROMIS Physical 
Function scores and psychological disability among musculoskeletal 
patients [73,74]. Though the root cause of these disparities remains 
elusive, one practical factor may be community limitations to access 
health care services. Patients with limited social deprivation would be 
less likely to consistently participate in prescribed therapies. 

This study is also insightful in further highlighting non-modifiable 
factors that impact patient satisfaction. This study, in addition to the 
previous work described, should be taken into consideration by those 
involved in health care policy and in health care administration when 
determining if and how patient satisfaction scores should be linked to 
physician and hospital reimbursements. 

This study has several limitations. The single-center study design of 
our study may limit the generalization of our findings to healthcare 
systems that service patient populations with differing demographics. 
Given that our institution treats patients from a large geographical 
distribution, some patients travel multiple hours to be evaluated by 
specialists. This may disproportionately affect patient expectations and 
satisfaction compared to centers with smaller catchment areas. All 
studies of this kind are limited by non-response bias inherent to the 

Fig. 1. Average press Ganey scores per area deprivation index decile.  

Table 2 
Univariate analysis for the press Ganey total score.  

Factor Odds Ratio (OR) Coefficient Coefficient Standard Error P-Value 

OR 95% Confidence Interval 

Agea 1.010 (1.010–1.011) − 1.037 0.022 <0.001 
Area Deprivation Indexb 0.965 (0.960–0.973) − 0.004 0.0004 < 0.001 
Sex – – – – – 

Female Reference Category – – – – 
Male 1.102 (1.068–1.138) − 0.529 0.0105 <0.001 

Wait Timed 0.686 (0.676–0.695) − 0.076 0.001 <0.001 

aPer 5 years of additional age. 
aPer additional 10 percentile points. 
cP-values for the overall univariate binary logistic regression model. Subsequent p-values listed are for pairwise comparisons. 

d Per additional 5 min. 

Table 3 
Multivariable analysis for the press Ganey total score.  

Variable Odds Ratio (OR) Coefficient Coefficient Standard Error P Value 

OR 95% Confidence Interval 

Agea 1.010 (1.010–1.011) 0.013 0.0004 <0.001 
Area Deprivation Indexb 0.988 (0.980–0.997) 0.0103 0.0004 0.009 
Gender – – – – – 

Female Reference Category – – – – 
Male 1.080 (1.045–1.117) 0.077 0.017 <0.001 

Wait Timed 0.684 (0.674–0.694) − 0.076 0.001 <0.001 

aPer 5 years of additional age. 
bPer additional 10 percentile points. 
cP-values for the variable category in the multivariable binary logistic regression model. Subsequent p-values listed are for individual comparisons. 

d Per additional 5 min. 
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PGOMPS survey. A prior study found that patients who complete the 
PGOMPS differ from non-responders regarding age, sex, and insurance 
type [70]. A response rate ranging from 8.9 to 16.5% has been reported 
at our institution for PGOMPS, and it is unclear how this may affect our 
results [57]. A low response rate is a real-world limitation of the survey. 
Finally, the present study cannot directly explain why patients with 
worse social deprivation are less likely to be satisfied with their patient 
encounters. Worse social deprivation appears associated with higher 
levels of anxiety and depression [73], and similarly, worse PROMIS 
anxiety and depression scores have been correlated with lower PGOMPS 
scores [71]. These components may also be significant factors corre
lating dissatisfaction with social deprivation. Increased efforts are 
needed to understand why such disparities in patient satisfaction exist 
amongst those with differing social deprivation statuses and to improve 
the quality of care delivered to patients with significant social 
deprivation. 

5. Conclusion 

As measured by ADI, increased social deprivation is associated with a 
lower likelihood of obtaining perfect PGOMPS score among patients 
treated by PM&R physicians practicing interventional spine and 
musculoskeletal medicine in the outpatient setting. Additional studies 
are needed to understand why patients with worse social deprivation are 
more likely to report less satisfaction. 

Funding 

This research did not receive any specific grant from funding 
agencies in the public, commercial, or not-for-profit sectors. 

Declaration of competing interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

Acknowledgement 

Not applicable. 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.inpm.2023.100276. 

References 

[1] Abtahi AM, Presson AP, Zhang C, Saltzman CL, Tyser AR. Association between 
orthopaedic outpatient satisfaction and non-modifiable patient factors. J Bone 
Joint Surg Am 2015;97:1041–8. 

[2] Agarwal N, Faramand A, Bellon J, Borrebach J, Hamilton DK, Okonkwo DO, 
Kanter AS. Limitations of patient experience reports to evaluate physician quality 
in spine surgery: analysis of 7485 surveys. J Neurosurg Spine 2019:1–4. 

[3] Anakwe RE, Aitken SA, Cowie JG, Middleton SD, Court-Brown CM. The 
epidemiology of fractures of the hand and the influence of social deprivation. 
J Hand Surg 2011;36:62–5. 

[4] Arpey NC, Gaglioti AH, Rosenbaum ME. How socioeconomic status affects patient 
perceptions of health care: a qualitative study. J Prim Care Community Health 
2017;8:169–75. 

[5] Barr DA. Race/ethnicity and patient satisfaction. Using the appropriate method to 
test for perceived differences in care. J Gen Intern Med 2004;19:937–43. 

[6] Bendesky BS, Hunter K, Kirchhoff MA, Jones CW. Same physician, different 
location, different patient satisfaction scores. Ann Emerg Med 2016;68:531–5. 

[7] Birkmeyer NJ, Gu N, Baser O, Morris AM, Birkmeyer JD. Socioeconomic status and 
surgical mortality in the elderly. Med Care 2008;46:893–9. 

[8] Bleustein C, Rothschild DB, Valen A, Valatis E, Schweitzer L, Jones R. Wait times, 
patient satisfaction scores, and the perception of care. Am J Manag Care 2014;20: 
393–400. 

[9] Cambria B, Basile J, Youssef E, Greenstein J, Chacko J, Hahn B, et al. The effect of 
practice settings on individual Doctor Press Ganey scores: a retrospective cohort 
review. Am J Emerg Med 2018;37:1618–21. 

[10] Carr JL, Moffett JA. The impact of social deprivation on chronic back pain 
outcomes. Chron Illness 2005;1:121–9. 

[11] Carter SK, Rizzo JA. Use of outpatient physical therapy services by people with 
musculoskeletal conditions. Phys Ther 2007;87:497–512. 

[12] Chen JG, Zou B, Shuster J. Relationship between patient satisfaction and physician 
characteristics. J Patient Exp 2017;4:177–84. 

[13] Chen K, Congiusta S, Nash IS, Coppa GF, Smith ML, Kasabian AK, Thorne C, 
Tanna N. Factors influencing patient satisfaction in plastic surgery: a nationwide 
analysis. Plast Reconstr Surg 2018;142:820–5. 

[14] Clement ND, McQueen MM, Court-Brown CM. Social deprivation influences the 
epidemiology and outcome of proximal humeral fractures in adults for a defined 
urban population of Scotland. Eur J Orthop Surg Traumatol 2014;24:1039–46. 

[15] Court-Brown CM, Aitken SA, Duckworth AD, Clement ND, McQueen MM. The 
relationship between social deprivation and the incidence of adult fractures. J Bone 
Joint Surg Am 2013;95:e321–7. 

[16] Court-Brown CM, Aitken SA, Ralston SH, McQueen MM. The relationship of fall- 
related fractures to social deprivation. Osteoporos Int 2011;22:1211–8. 

[17] Court-Brown CM, Brydone A. Social deprivation and adult tibial diaphyseal 
fractures. Injury 2007;38:750–4. 

[18] Danforth RM, Pitt HA, Flanagan ME, Brewster BD, Brand EW, Frankel RM. Surgical 
inpatient satisfaction: what are the real drivers? Surgery 2014;156:328–35. 

[19] Delanois RE, Gwam CU, Mistry JB, Chughtai M, Khlopas A, Yakubek G, 
Ramkumar PN, Piuzzi NS, Mont MA. Does gender influence how patients rate their 
patient experience after total hip arthroplasty? Hip Int 2018;28:40–3. 

[20] Derose KP, Hays RD, McCaffrey DF, Baker DW. Does physician gender affect 
satisfaction of men and women visiting the emergency department? J Gen Intern 
Med 2001;16:218–26. 

[21] Duckworth AD, Clement ND, Jenkins PJ, Will EM, Court-Brown CM, McQueen MM. 
Socioeconomic deprivation predicts outcome following radial head and neck 
fractures. Injury 2012;43:1102–6. 

[22] Edwards HB, Smith M, Herrett E, MacGregor A, Blom A, Ben-Shlomo Y. The effect 
of age, sex, Area deprivation, and living arrangements on total knee replacement 
outcomes: a study involving the United Kingdom national joint registry dataset. JB 
JS Open Access 2018;3:e0042. 

[23] Etier Jr BE, Orr SP, Antonetti J, Thomas SB, Theiss SM. Factors impacting Press 
Ganey patient satisfaction scores in orthopedic surgery spine clinic. Spine J 2016; 
16:1285–9. 

[24] Fan VS, Burman M, McDonell MB, Fihn SD. Continuity of care and other 
determinants of patient satisfaction with primary care. J Gen Intern Med 2005;20: 
226–33. 

[25] Garcia LC, Chung S, Liao L, Altamirano J, Fassiotto M, Maldonado B, 
Heidenreich P, Palaniappan L. Comparison of outpatient satisfaction survey scores 
for asian physicians and non-hispanic white physicians. JAMA Netw Open 2019;2: 
e190027. 

[26] Hart J, Neiman V, Chaimoff C, Wolloch Y, Djaldetti M. Patient satisfaction in two 
departments of surgery in a community hospital. Isr J Med Sci 1996;32:1338–43. 

[27] Holm LV, Hansen DG, Larsen PV, Johansen C, Vedsted P, Bergholdt SH, 
Kragstrup J, Sondergaard J. Social inequality in cancer rehabilitation: a 
population-based cohort study. Acta Oncol 2013;52:410–22. 

[28] Hopkins BS, Patel MR, Yamaguchi JT, Cloney MB, Dahdaleh NS. Predictors of 
patient satisfaction and survey participation after spine surgery: a retrospective 
review of 17,853 consecutive spinal patients from a single academic institution. 
Part 1: Press Ganey. J Neurosurg Spine 2019;30:382–8. 

[29] Hwang CE, Lipman GS, Kane M. Effect of an emergency department fast track on 
Press-Ganey patient satisfaction scores. West J Emerg Med 2015;16:34–8. 

[30] Iversen MD, Schwartz TA, von Heideken J, Callahan LF, Golightly YM, Goode A, 
Hill C, Huffman K, Pathak A, Cooke J, Allen KD. Sociodemographic and clinical 
correlates of physical therapy utilization in adults with symptomatic knee 
osteoarthritis. Phys Ther 2018;98:670–8. 

[31] Jenkins PJ, Perry PR, Yew Ng C, Ballantyne JA. Deprivation influences the 
functional outcome from total hip arthroplasty. Surgeon 2009;7:351–6. 

[32] Johnson NA, Dias JJ. The effect of social deprivation on fragility fracture of the 
distal radius. Injury 2019;50:1232–6. 

[33] Kebede S, Shihab HM, Berger ZD, Shah NG, Yeh HC, Brotman DJ. Patients’ 
understanding of their hospitalizations and association with satisfaction. JAMA 
Intern Med 2014;174:1698–700. 

[34] Kind AJ, Jencks S, Brock J, Yu M, Bartels C, Ehlenbach W, Greenberg C, Smith M. 
Neighborhood socioeconomic disadvantage and 30-day rehospitalization: a 
retrospective cohort study. Ann Intern Med 2014;161:765–74. 

[35] Kind AJH, Buckingham WR. Making neighborhood-disadvantage metrics 
accessible - the neighborhood atlas. N Engl J Med 2018;378:2456–8. 

[36] Knighton AJ, Savitz L, Belnap T, Stephenson B, VanDerslice J. Introduction of an 
Area deprivation Index measuring patient socioeconomic status in an integrated 
health system: implications for population health. EGEMS 2016;4:1238. 

[37] Krause JS, Carter RE. Risk of mortality after spinal cord injury: relationship with 
social support, education, and income. Spinal Cord 2009;47:592–6. 

[38] Krause JS, Devivo MJ, Jackson AB. Health status, community integration, and 
economic risk factors for mortality after spinal cord injury. Arch Phys Med Rehabil 
2004;85:1764–73. 

[39] Krause JS, Saunders LL, DeVivo MJ. Income and risk of mortality after spinal cord 
injury. Arch Phys Med Rehabil 2011;92:339–45. 

A.R. Stephens et al.                                                                                                                                                                                                                             

https://doi.org/10.1016/j.inpm.2023.100276
https://doi.org/10.1016/j.inpm.2023.100276
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref1
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref1
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref1
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref2
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref2
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref2
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref3
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref3
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref3
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref4
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref4
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref4
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref5
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref5
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref6
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref6
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref7
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref7
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref8
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref8
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref8
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref9
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref9
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref9
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref10
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref10
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref11
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref11
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref12
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref12
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref13
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref13
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref13
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref14
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref14
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref14
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref15
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref15
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref15
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref16
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref16
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref17
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref17
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref18
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref18
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref19
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref19
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref19
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref20
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref20
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref20
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref21
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref21
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref21
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref22
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref22
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref22
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref22
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref23
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref23
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref23
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref24
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref24
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref24
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref25
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref25
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref25
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref25
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref26
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref26
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref27
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref27
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref27
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref28
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref28
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref28
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref28
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref29
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref29
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref30
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref30
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref30
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref30
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref31
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref31
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref32
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref32
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref33
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref33
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref33
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref34
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref34
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref34
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref35
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref35
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref36
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref36
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref36
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref37
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref37
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref38
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref38
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref38
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref39
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref39


Interventional Pain Medicine 2 (2023) 100276

5

[40] Long C, Tsay EL, Jacobo SA, Popat R, Singh K, Chang RT. Factors associated with 
patient press Ganey satisfaction scores for ophthalmology patients. Ophthalmology 
2016;123:242–7. 

[41] McFarland DC, Ornstein KA, Holcombe RF. Demographic factors and hospital size 
predict patient satisfaction variance–implications for hospital value-based 
purchasing. J Hosp Med 2015;10:503–9. 

[42] Menon MR, Walker JL, Court-Brown CM. The epidemiology of fractures in 
adolescents with reference to social deprivation. J Bone Joint Surg Br 2008;90: 
1482–6. 

[43] Moffett JA, Underwood MR, Gardiner ED. Socioeconomic status predicts functional 
disability in patients participating in a back pain trial. Disabil Rehabil 2009;31: 
783–90. 

[44] Moore AD, Hamilton JB, Knafl GJ, Godley PA, Carpenter WR, Bensen JT, 
Mohler JL, Mishel M. The influence of mistrust, racism, religious participation, and 
access to care on patient satisfaction for African American men: the North Carolina- 
Louisiana Prostate Cancer Project. J Natl Med Assoc 2013;105:59–68. 

[45] Nguyen Thi PL, Briancon S, Empereur F, Guillemin F. Factors determining 
inpatient satisfaction with care. Soc Sci Med 2002;54:493–504. 

[46] Nieman CL, Benke JR, Boss EF. Does race/ethnicity or socioeconomic status 
influence patient satisfaction in pediatric surgical care? Otolaryngol Head Neck 
Surg 2015;153:620–8. 

[47] O’Brien M, Shea J. Disparities in patient satisfaction among Hispanics: the role of 
language preference. J Immigr Minority Health 2011;13:408–12. 

[48] Okoroafor UC, Gerull W, Wright M, Guattery J, Sandvall B, Calfee RP. The impact 
of social deprivation on pediatric PROMIS health scores after upper extremity 
fracture. J Hand Surg Am 2018;43:897–902. 

[49] Paksima N, Pahk B, Romo S, Egol KA. The association of education level on 
outcome after distal radius fracture. Hand 2014;9:75–9. 

[50] Panagioti M, Geraghty K, Johnson J, Zhou A, Panagopoulou E, Chew-Graham C, 
Peters D, Hodkinson A, Riley R, Esmail A. Association between physician burnout 
and patient safety, professionalism, and patient satisfaction: a systematic review 
and meta-analysis. JAMA Intern Med 2018;178:1317–30. 

[51] Petrelli A, De Luca G, Landriscina T, Costa G, Gnavi R. Effect of socioeconomic 
status on surgery waiting times and mortality after hip fractures in Italy. J Healthc 
Qual 2018;40:209–16. 

[52] Pfeifer R, Lichte P, Zelle BA, Sittaro NA, Zilkens A, Kaneshige JR, Pape HC. Socio- 
economic outcome after blunt orthopaedic trauma: implications on injury 
prevention. Patient Saf Surg 2011;5:9. 

[53] Pillai A, Atiya S, Costigan PS. The incidence of perthes’ disease in southwest 
scotland. J Bone Joint Surg Br 2005;87:1531–5. 

[54] Putman K, De Wit L, Schoonacker M, Baert I, Beyens H, Brinkmann N, Dejaeger E, 
De Meyer AM, De Weerdt W, Feys H, Jenni W, Kaske C, Leys M, Lincoln N, 
Schuback B, Schupp W, Smith B, Louckx F. Effect of socioeconomic status on 
functional and motor recovery after stroke: a European multicentre study. J Neurol 
Neurosurg Psychiatry 2007;78:593–9. 

[55] Quah C, Boulton C, Moran C. The influence of socioeconomic status on the 
incidence, outcome and mortality of fractures of the hip. J Bone Joint Surg Br 
2011;93:801–5. 

[56] Ramaesh R, Clement ND, Rennie L, Court-Brown C, Gaston MS. Social deprivation 
as a risk factor for fractures in childhood. Bone Joint Lett J 2015;97-B:240–5. 

[57] Rane AA, Tyser AR, Presson AP, Zhang C, Kazmers NH. Patient satisfaction in the 
hand surgery clinic: an analysis of factors that impact the press Ganey survey. 
J Hand Surg Am 2019;44:539–547 e531. 

[58] Rane At AR, Kazmers NH. Evaluating the impact of wait time on orthopaedic 
outpatient satisfaction using the press Ganey survey. J Bone Joint Surg – Open 
Access 2019. 

[59] Rogo-Gupta LJ, Haunschild C, Altamirano J, Maldonado YA, Fassiotto M. Physician 
gender is associated with press Ganey patient satisfaction scores in outpatient 
gynecology. Wom Health Issues 2018;28:281–5. 

[60] Saydah SH, Imperatore G, Beckles GL. Socioeconomic status and mortality: 
contribution of health care access and psychological distress among U.S. adults 
with diagnosed diabetes. Diabetes Care 2013;36:49–55. 

[61] Scott A, Sivey P, Ait Ouakrim D, Willenberg L, Naccarella L, Furler J, Young D. The 
effect of financial incentives on the quality of health care provided by primary care 
physicians. Cochrane Database Syst Rev 2011:CD008451. 

[62] Sharp B, Johnson J, Hamedani AG, Hakes EB, Patterson BW. What are we 
measuring? Evaluating physician-specific satisfaction scores between emergency 
departments. West J Emerg Med 2019;20:454–9. 

[63] Stephens AR, Potter JW, Tyser AR, Kazmers NH. Evaluating the impact of social 
deprivation on press Ganey(R) outpatient medical practice survey scores. Health 
Qual Life Outcome 2021;19:167. 

[64] Stephens AR, Presson AP, Chen D, Tyser AR, Kazmers NH. Inter-specialty variation 
of the press Ganey outpatient medical practice survey. Medicine 2021;100:e25211. 

[65] Stephens AR, Rowberry TJ, Tyser AR, Kazmers NH. Evaluating opportunities for 
improved orthopedics outpatient satisfaction: an analysis of Press Ganey(R) 
Outpatient Medical Practice Survey responses. J Orthop Surg Res 2020;15:28. 

[66] Stephens AR, Tyser AR, Kazmers NH. The impact of social deprivation on 
orthopaedic outpatient satisfaction using the press Ganey outpatient medical 
practice survey. J Am Acad Orthop Surg 2020;28:e1111–20. 

[67] Strauss D, DeVivo M, Shavelle R, Brooks J, Paculdo D. Economic factors and 
longevity in spinal cord injury: a reappraisal. Arch Phys Med Rehabil 2008;89: 
572–4. 

[68] Sun EY, Jadotte YT, Halperin W. Disparities in cardiac rehabilitation participation 
in the United States: a systematic review and meta-analysis. J Cardiopulm Rehabil 
Prev 2017;37:2–10. 

[69] Thorne K, Johansen A, Akbari A, Williams JG, Roberts SE. The impact of social 
deprivation on mortality following hip fracture in England and Wales: a record 
linkage study. Osteoporos Int 2016;27:2727–37. 

[70] Tyser AR, Abtahi AM, McFadden M, Presson AP. Evidence of non-response bias in 
the Press-Ganey patient satisfaction survey. BMC Health Serv Res 2016;16:350. 

[71] Tyser AR, Gaffney CJ, Zhang C, Presson AP. The association of patient satisfaction 
with pain, anxiety, and self-reported physical function. J Bone Joint Surg Am 2018; 
100:1811–8. 

[72] University of Wisconsin School of Medicine and Public Health. Neighborhood atlas. 
Available at: https://www.neighborhoodatlas.medicine.wisc.edu/; 2015. Accessed 
Sep 9, 2019. 

[73] Wright MA, Adelani M, Dy C, O’Keefe R, Calfee RP. What is the impact of social 
deprivation on physical and mental health in orthopaedic patients? Clin Orthop 
Relat Res 2019;477:1825–35. 

[74] Wright MA, Beleckas CM, Calfee RP. Mental and physical health disparities in 
patients with carpal tunnel syndrome living with high levels of social deprivation. 
J Hand Surg Am 2019;44. 335 e331–335 e339. 

[75] Young GJ, Meterko M, Desai KR. Patient satisfaction with hospital care: effects of 
demographic and institutional characteristics. Med Care 2000;38:325–34. 

A.R. Stephens et al.                                                                                                                                                                                                                             

http://refhub.elsevier.com/S2772-5944(23)00108-5/sref40
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref40
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref40
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref41
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref41
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref41
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref42
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref42
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref42
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref43
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref43
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref43
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref44
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref44
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref44
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref44
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref45
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref45
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref46
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref46
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref46
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref47
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref47
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref48
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref48
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref48
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref49
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref49
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref50
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref50
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref50
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref50
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref51
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref51
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref51
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref52
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref52
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref52
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref53
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref53
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref54
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref54
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref54
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref54
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref54
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref55
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref55
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref55
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref56
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref56
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref57
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref57
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref57
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref58
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref58
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref58
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref59
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref59
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref59
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref60
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref60
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref60
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref61
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref61
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref61
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref62
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref62
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref62
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref63
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref63
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref63
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref64
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref64
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref65
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref65
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref65
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref66
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref66
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref66
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref67
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref67
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref67
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref68
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref68
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref68
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref69
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref69
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref69
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref70
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref70
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref71
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref71
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref71
https://www.neighborhoodatlas.medicine.wisc.edu/
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref73
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref73
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref73
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref74
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref74
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref74
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref75
http://refhub.elsevier.com/S2772-5944(23)00108-5/sref75

	The impact of social deprivation on patient satisfaction in physical medicine and rehabilitation outpatient interventional  ...
	1 Introduction
	2 Methods
	3 Results
	4 Discussion
	5 Conclusion
	Funding
	Declaration of competing interest
	Acknowledgement
	Appendix A Supplementary data
	References


