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Patient Empowerment Among Adults With Arthritis:  
The Case for Emotional Support
Kathleen L. Carluzzo1, Erin M. Knight1, Karen E. Schifferdecker2, Rebecca L. Butcher1,  
Guy S. Eakin3, Julie A. Eller3, and Jasvinder A. Singh4

ABSTRACT.	 Objective. This study aimed to identify differences in patient empowerment  based on biopsychosocial 
patient-reported measures, the magnitude of those differences, and which measures best explain differences 
in patient empowerment.

	 Methods. This was a cross-sectional observational study of 6918 adults with arthritis in the US. Data were col-
lected from March 2019 to March 2020 through the Arthritis Foundation Live Yes! INSIGHTS program. 
Patient empowerment, measured  by the Health Care Empowerment Questionnaire, included 2 scales: 
Patient Information Seeking and Healthcare Interaction Results. Patient-reported outcomes were measured 
using the Patient Reported Outcomes Measurement Information System (PROMIS)-29 and PROMIS emo-
tional support scale. ANOVA assessed differences between groups, and Spearman rank correlation assessed 
correlations between variables. Hierarchical regression analysis determined the contributions of sociodemo-
graphic characteristics, arthritis type, and patent-reported health measures in explaining patient empower-
ment (α = 0.05).

	 Results. Empowerment was lower among those who were male, older, less educated, or who had lower income, 
osteoarthritis, less emotional support, or better physical function, although the effect was small-to-negligible 
for most of these variables in the final regression models. Empowerment did not differ by race/ethnicity 
in unadjusted or adjusted analysis. In final regression models, emotional support contributed the most to 
explaining patient empowerment.

	 Conclusion. Emotional support is important for patient empowerment. This suggests that programs that 
seek to improve patient empowerment should target and measure effects on emotional support.

	 Key Indexing Terms: osteoarthritis, patient empowerment, patient-centered outcomes research, perceived 
social support, rheumatoid arthritis
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Arthritis is a common health issue throughout the world, affecting 
23% of US adults or > 54 million people.1 Arthritis causes severe 
pain and physical limitation, and is the leading cause of disability 
in the US.2 Not surprisingly, people with arthritis engage more 
frequently with the healthcare system. Patients with rheumatoid 
arthritis (RA) are almost twice as likely as matched controls to 
visit a physician.3 Virtually all patients with osteoarthritis (OA; 
92%) see a physician at least annually.4

	 Given the prevalence, disease burden, and frequency of 
healthcare visits for individuals with arthritis, strategies to 
enhance patient empowerment are increasingly used to help 
individuals manage arthritis and other chronic diseases.5 Patient 
empowerment is a multidimensional construct that involves 
both the ability of individuals to obtain information related 
to their care and aspects of the patient–provider interaction 
that support and facilitate this ability.6,7 A mounting body of 
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evidence indicates that empowered patients are better able to 
participate in managing their health in partnership with health-
care providers (HCPs).8,9 However, the measurement and assess-
ment of empowerment has varied across different populations 
and has not been sufficiently tested among individuals with 
arthritis.10,11,12,13,14 Evidence suggests a range of biopsychosocial 
factors influence patient empowerment and related concepts, 
including gender, age, emotional support, and physical and 
mental health.10–16 However, evidence of the relative impact of 
a comprehensive set of factors affecting patient empowerment 
among those with arthritis is lacking.
	 In March 2019, the Arthritis Foundation launched the Live 
Yes! INSIGHTS program (INSIGHTS) to longitudinally 
track the burden of disease and empowerment among adults 
living with arthritis. This effort uses validated patient-reported 
outcome measures (PROMs) in 3 areas: physical health, social 
and emotional health, and experience of care (specifically patient 
empowerment).17 The purpose is to collect data to inform the 
Arthritis Foundation’s volunteer network, patient-centered 
advocacy, and research agendas, and to connect patients to 
educational and supportive resources. PROMs and demo-
graphic measures were selected for INSIGHTS using a longitu-
dinal mixed methods process with extensive input from patients, 
providers, and advocates for people with arthritis, and included 
interviews with key stakeholders, a critical literature review, 
focus groups, and a structured consensus-building process.17 
As a result of this process, INSIGHTS includes the Healthcare 
Empowerment Questionnaire (HCEQ)18 to measure patient 
empowerment, the Patient Reported Outcomes Measurement 
Information System (PROMIS)-29 Profile v2.119,20 and PROMIS 
Emotional Support Short Form v2.021 scales to measure physical 
and emotional health, and demographic measures. Over 15,000 
adults living with arthritis participated in INSIGHTS in the 
first 18 months.
	 Given the importance of empowerment for individuals 
living with arthritis, the purpose of this study was to understand 
experiences of empowerment among US adults with arthritis, 
and key factors associated with empowerment. We focused on 
2 questions related to patient empowerment: (1) What is the 
relationship between key study variables (sociodemographics, 
arthritis type, physical and mental health, and emotional 
support) and patient empowerment; and (2) Which charac-
teristics contribute most to explaining differences in patient 
empowerment outcomes?

METHODS
Study design, setting, and participants. This was a cross-sectional observational 
study of adults with arthritis in the US who participated in INSIGHTS.22 
Through INSIGHTS, adults with arthritis are invited to complete PROMs 
through an online survey in a nonclinical setting. Participants are recruited 
actively through the Arthritis Foundation’s volunteer-driven community 
engagement network, through social media and email campaigns, and 
passively through its website. INSIGHTS participants are aged ≥ 18 years, 
are English speaking, provide informed consent to participate, and are not 
incentivized. This study was reviewed by the Institutional Review Boards of 
Advarra (Pro00032161) and Dartmouth College (#00031180) and deemed 
exempt from further review by both.

	 To gauge the extent of engagement in the Arthritis Foundation, partici-
pants in the first 6 months of the study were asked about their involvement 
for the past year. Involvement was categorized as none in the past year, 
passive (visited or created a profile on the website, or signed up to receive 
emails), or active (participated in groups, events, or online communities; 
volunteered; or participated as an advocate, an event speaker, or in a research 
study).
	 Due to the possible effects of the coronavirus disease 2019 (COVID-19) 
pandemic, we restricted analysis to surveys completed between March 19, 
2019 (INSIGHTS launch), and March 15, 2020 (inception of widespread 
pandemic-related shutdowns in the US). Sociodemographic data were 
collected at baseline, so we analyzed baseline surveys of respondents and 
excluded follow-up surveys.
Measures. The primary outcome, patient empowerment, was measured by 2 
of the 3 scales of the HCEQ18 (Supplementary Table 1, available with the 
online version of this article). Involvement in Decisions (6 items), which we 
refer to as Patient Information Seeking, involves the ability to ask questions 
and obtain explanations and advice. Involvement in Interactions (8 items), 
which we refer to as Healthcare Interaction Results, measures patients’ 
experiences with being able to talk to providers to get their questions 
answered, have their choices respected, and get the help and information 
needed. The third HCEQ scale, Degree of Control, was excluded in the  
measure-selection process that preceded this study.15 The authors felt that 
renaming the HCEQ scales improved interpretability and understanding of 
the concepts being measured, and obtained permission from the HCEQ’s 
authors.18 Prior analysis by Knight et al23 using INSIGHTS data found 
that the shortened 14-item version of the HCEQ used in INSIGHTS 
performed well among adults with arthritis and replicated findings from the 
original HCEQ validation study by Gagnon et al.18

	 The questionnaire instructs respondents to answer HCEQ items based 
on the health services they received for their arthritis during the last 6 
months, in keeping with the original measure. Each item is assessed on a 
4-point scale, first based on the respondent’s feelings (“Did you feel that…”), 
and then on importance (“How important is it that…”). We calculated scale 
scores by summing the cross-product of feeling and importance ratings for 
items within each scale. Scores range from 3 to 48 for Patient Information 
Seeking, where a higher score means more information seeking, and from 
4 to 64 for Healthcare Involvement Results, where a higher score means 
more involvement. Population norms have not yet been established for 
the HCEQ, so we used a 10% difference in scores to indicate meaningful 
difference (4.6 points for Patient Information Seeking and 6.1 points for 
Healthcare Interaction Results).24

	 In addition to the HCEQ, the INSIGHTS questionnaire includes 
sociodemographic information, type and duration of arthritic condition(s), 
the PROMIS-29 Profile v2.1,19,20 PROMIS Emotional Support Short Form 
v2.0,21 and the PROMIS pain intensity scale (0–10 points), which collec-
tively assess a range of patient-reported biopsychosocial measures.25 None 
of the continuous variables were grouped; the 2 lowest levels of educa-
tion, less than high school (n  =  55) and high school/General Education 
Development (GED; n = 700) were combined for analysis.
	 PROMIS emotional support (4 items) assesses the extent to which 
individuals feel they have someone to talk to, to confide in, and who appre-
ciates them.21 The PROMIS-29 (seven 4-item short forms) measures the 
following: ability to participate in social roles and activities, anxiety, depres-
sion, fatigue, pain interference (extent to which pain interferes with activi-
ties of daily living), physical function (ability to perform physical activities 
with ease), and sleep disturbance (quality, problems, and difficulty with 
sleep). These measures have been extensively validated.26,27,28,29,30,31 PROMIS 
items utilize a 7-day recall period. All items within a short form must be 
complete for a score to be calculated. Raw summed scores for PROMIS 
short form measures were converted to t-score metrics, for which a mean 
of 50 represents the average score for the US general population and ± 10 
is 1 SD.32,33 Higher PROMIS scores indicate more of the construct being 
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measured (eg, higher anxiety scores indicate more anxiety; higher physical 
function scores indicate greater functioning).32 Internal consistency was 
assessed with this sample for each scale using Cronbach α.
Statistical analysis. Most of the tests we used are robust to minor assumption 
violations, and with few exceptions, our data met the required assumptions 
for inferential statistics. For statistical tests that are sensitive to assumption 
violations, we used equivalent nonparametric tests. Descriptive statistics 
were used to summarize respondents’ sociodemographics, health character-
istics, and patient-reported outcomes (PROs). We tested for differences in 
outcomes among sociodemographic groups using ANOVA. Spearman rank 
correlations, using pairwise deletion of missing data, assessed the relation-
ship between patient empowerment and key quantitative variables.
	 We used hierarchical regression analysis with robust standard errors to 
understand the importance of sociodemographic characteristics, mental 
and physical health, and emotional support in explaining empower-
ment outcomes. We prioritized selecting moderately correlated variables 
and developed theory-based models to show the unique contribution of 
factors on outcomes and allow comparisons between models. Informed by 
the preliminary analyses, existing literature, and our aims and hypotheses 
about variables of importance, we selected physical function, depression, 
and emotional support. Additional analysis and consideration were given 
to other measures in the PROMIS-29 but were excluded from the final 
models due to low correlation with the outcomes or high correlation with 
the measures selected for inclusion in the model (violating the multicol-
linearity assumption). As in prior studies,32,33,34 we checked for interactions 
between key variables (eg, depression and emotional support), but they did 
not contribute significantly to the model, so interaction terms were not 
included. After adjusting for sociodemographics and then arthritis type, 
PROMIS measures were included in order of perceived primacy in relation 
to the participant’s health condition (physical function, then depression, 
then emotional support) to demonstrate the extent to which each measure 
explains variance in the outcome over and above what is explained by the 
variables already in the models.
	 Cohen f2, a measure of effect size for multiple regression, quantified 
the magnitude of model variables on the outcomes.34 We interpreted effect 
sizes as indicated by Cohen: small f2  ≥  0.02, medium f2 ≥  0.15, and large 
f2 ≥ 0.35.35 Subgroups with ≤ 12 cases were excluded from analyses. Analyses 
were performed using Stata/SE version 15.1 (StataCorp.).

RESULTS
Study participant demographics. A total of 12,560 individuals 
completed surveys during the study time frame (Figure  1). Of 
these, 30% were ineligible for this study because they had not 
seen a doctor in the past 6 months (required for completing 
the HCEQ) or did not report having doctor-diagnosed OA 
or inflammatory arthritis (RA, psoriatic arthritis, ankylosing 
spondylitis, gout, and juvenile arthritis persistent to adulthood). 
Another 15% of respondents were excluded because they did 
not provide sufficient data (key demographics or HCEQ scales). 
The remaining 6918 participants were confirmed eligible and 
included in the study. Demographics are described in Table 1. 
Respondents were primarily White (86.5%), female (88.6%), 
urban-dwelling (87.8%), and held at least a 4-year college degree 
(53.4%; Table 1). Respondents represented 50 states, the District 
of Columbia, and Puerto Rico.
	 Nearly one-third of the study sample (n = 2001) completed 
the survey in the first 6 months and indicated their involvement 
level in the Arthritis Foundation. Of those, 505 (25%) indicated 
no involvement in the past year, 922 (46%) reported passive 
engagement (visited the website, received emails), and 574 
(29%) reported being actively engaged (volunteered, advocated, 
led groups).
PROs and health characteristics. Roughly one-third of respon-
dents each had OA, inflammatory arthritis, or both types of 
arthritis. The study population mean was within 1  SD of the 
general population t-score mean for each of the following 
PROMIS measures: ability to participate in social roles and 
activities, anxiety, depression, emotional support, fatigue, and 
sleep disturbance (Table 2).32,33 In contrast, the study population 
mean was > 1 SD below the general population mean on physical 
function, and > 1 SD above the mean on pain interference.32,33 
Respondents’ HCEQ scores covered the full range of possible 

Figure 1. STROBE participant flow diagram. a  Participants were identified through the 
Arthritis Foundation’s Live Yes! INSIGHTS program, from March 19, 2019 through March 
15, 2020. OA: osteoarthritis; STROBE: STrengthening the Reporting of OBservational 
studies in Epidemiology.
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scores for both Patient Information Seeking (3–48 points) and 
Healthcare Interaction Results (4–64 points). Cronbach  α for 
HCEQ and PROMIS scales were within the acceptable range, 
> 0.80 (Table 2), indicating scale reliability with this population.
Differences in empowerment between groups. We noted significant 
sociodemographic differences for empowerment as measured 
by the HCEQ (Table  1). Women, people with more education 
or higher incomes, and people with inflammatory arthritis (vs 
OA) reported higher levels of Patient Information Seeking and 
Healthcare Interaction Results. Ratings of Healthcare Interaction 
Results were higher among urban compared to rural residents, 
but there was no difference in Patient Information Seeking by 
geography. Differences were statistically significant, but typically 
small—less than our chosen 10% threshold to indicate mean-
ingful difference. Only education (high school education or 

less vs graduate degree) was meaningfully different for Patient 
Information Seeking, and only income (<  US  $15,000 vs 
≥ $100,000) was meaningfully different for Healthcare Interaction 
Results. There was no difference in either of the 2 patient empow-
erment outcomes by race/ethnicity (P  >  0.05). Although some 
groups (namely gender and race) were unequal in size, the analyses 
were adequately powered and passed the Levene test for homo-
geneity of variance, indicating no concern of unequal variance 
despite the relatively smaller group size.
	 Given the importance of patient empowerment in this 
study, we checked for differences between those who did 
not see a doctor in the past 6 months and those who did. A  
Mann-Whitney U test showed no significant difference (z = 1.10, 
P = 0.28) between emotional support of those who did not see a 
doctor compared to those who did (both median 49).

Table 1. Participant characteristics and demographic differences in patient empowerment measures (N = 6918).

			   Patient Empowerment	  	 	
		  Patient Information Seekinga 		  Healthcare Interaction Resultsa 
		  (range 3–48)		  (range 4–64)	

		 n   (%)	 Mean (SD)	 F	 	Mean (SD)	 F

Gender		   	 9.09**b	 		  9.70**b

Men/male	 781 (11.3)	 30.4 (11.3)			  38.0 (14.6)	
Women/female	 6128 (88.6)	 31.6 (11.1)			  39.7 (14.6)	
Nonbinary/Another gender	 9 (0.1)	 30.2 (13.6)			  38.2 (15.6)	

Race/ethnicity			   1.67b	 		  0.71b

Whitec	 5985 (86.5)	 31.5 (11.1)			  39.6 (14.6)	
Black or African Americanc	 383 (5.5)	 32.5 (10.5)			  39.3 (14.6)	
Hispanic or Latino	 316 (4.6)	 30.7 (10.8)			  38.7 (14.0)	
> 1 Racec	 111 (1.6)	 33.1 (11.9)			  39.7 (15.0)	
Asianc	 70 (1.0)	 30.4 (11.9)			  38.9 (15.5)	
American Indian, Alaska Nativec	 33 (0.5)	 30.5 (11.7)			  35.6 (15.2)	
Middle Eastern or North Africanc	 12 (0.2)	 30.3 (13.7)			  36.4 (16.5)	
Native Hawaiian/Pacific Islanderc	 8 (0.1)	 26.0 (11.4)			  30.9 ( 8.7)	

Education level			   32.20**			   36.65**
≤ High school diploma/GED	 755 (10.9)	 29.2 (11.4)			  36.5 (14.9)	
Some college	 2467 (35.7)	 30.6 (10.9)			  38.0 (14.4)	
4-year college degree	 1914 (27.7)	 31.8 (11.1)			  40.4 (14.6)	
Graduate degree	 1782 (25.8)	 33.3 (10.9)			  41.8 (14.3)	

Household income			   17.33**			   34.76**
< $15,000	 445 (6.4)	 30.1 (11.2)			  35.2 (14.6)	
$15,000–$24,999	 675 (9.8)	 29.7 (11.2)			  36.8 (14.5)	
$25,000–$49,999	 1496 (21.6)	 30.2 (10.9)			  37.4 (14.1)	
$50,000–$74,999	 1437 (20.8)	 31.9 (11.1)			  40.0 (14.5)	
$75,000–$99,000	 1108 (16.0)	 31.8 (10.9)			  40.4 (14.2)	
≥ $100,000 	 1757 (25.4)	 33.1 (11.2)			  42.4 (14.6)	

Geographic aread	 		  0.50			   8.30**
Urban	 5820 (87.8)	 31.6 (11.1)			  39.7 (14.6)	
Rural	 811 (12.2) 	 31.3 (11.1)			  38.2 (14.5)	
Missing, n 	 287					   

Arthritis type 			   20.16**			   30.89**
OA		  2458 (35.5)	 30.5 (11.1)			  36.9 (14.1)	
IAe	 1947 (28.1)	 32.6 (11.3)			  42.3 (15.0)	
OA and IAe	 2513 (36.3)	 31.6 (10.8)			  39.7 (14.4)	

a A difference of 10% is considered meaningful: 4.6 points for Patient Information-Seeking and 6.1 points for Healthcare Interaction Results (higher scores 
indicate more of each domain being measured). b F statistic and its P value were assessed and reported for groups of n > 12. c Non-Hispanic. d Geographic areas 
based on 2010 rural-urban commuting areas (available at: www.ers.usda.gov). e IA includes rheumatoid arthritis, psoriatic arthritis, ankylosing spondylitis, gout, 
and juvenile arthritis persistent to adulthood. ** P < 0.01. GED: General Education Development; IA: inflammatory arthritis; OA: osteoarthritis.
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Factors associated with empowerment. Final models for both 
patient empowerment outcomes are presented in Table  3. Full 
hierarchical results are shown in Supplementary Tables 2 and 3 
(available with the online version of this article).

Explaining Patient Information Seeking. In checking the 
assumption of linearity, we identified a curvilinear relation-
ship between Patient Information Seeking and age, in which 
information-seeking increases with age until 43 years and then 

Table 2. Descriptive statistics, Cronbach α, and correlation with Health Care Empowerment Questionnaire 
(HCEQ).

			   Spearman Rank Correlation	
Measure	 Mean (SD)	 Cronbach αa	 Patient 	 Healthcare
				    Information 	  Interaction
				    Seeking	 Results	

HCEQ scales					   
Patient Information Seeking	 31.5 (11.1)	 0.94	 –	 0.66**	
Healthcare Interaction Results	 39.5 (14.6)	 0.94	 0.66**	 –	

Health characteristics					   
Age, yrs	 60.7 (13.0)	 N/A	 –0.08**	 –0.08**	
No. of arthritic conditions	 2.7 (1.7)	 N/A	 0.01	 –0.04**	
Years since diagnosis	 17.3 (13.4)	 N/A	 –0.02	 0.01	

PROMIS measures (t-scores)					   
Ability to participate in social roles 
    and activities	 46.2 (8.2)	 0.95	 –0.08**	 –0.25**	
Anxiety	 56.0 (9.4)	 0.91	 –0.12**	 –0.26**	
Depression	 55.1 (9.3)	 0.92	 –0.16**	 –0.30**	
Emotional support	 48.9 (9.2)	 0.95	 0.25**	 0.36**	
Fatigue	 59.4 (9.5)	 0.95	 –0.06**	 –0.18**	
Pain interference	 62.9 (7.7)	 0.96	 –0.07**	 –0.25**	
Physical function	 35.4 (6.3)	 0.90	 –0.09**	 –0.23**	
Sleep disturbance	 54.7 (8.3)	 0.86	 –0.06**	 –0.19**	

a  Cronbach α is a measure of scale reliability for which values >  0.80 are considered acceptable. **  P  <  0.01. 
PROMIS: Patient Reported Outcome Measurement Information System. 

Table 3. Final regression models for variables explaining Patient Information Seeking and Healthcare Interaction Results among adults with arthritis (n = 6810). 

 	                                                                        Patient Information Seeking			                     Healthcare Interaction Results
	 b	 SE b	 β	 f2	 b	 SE b	 β	 f2

Gender (female)	 1.54**	 0.42	 0.04	 < 0.01	 2.86**	 0.50	 0.06	 0.01
Age	 0.33**	 0.07	 0.38	 < 0.01	 –0.06**	 0.01	 –0.05	 < 0.01
Age2	 < 0.01**	 < 0.01	 –0.44	 0.01	 –	 –	 –	
Income, household	 0.11	 0.09	 0.01	 < 0.01	 0.24*	 0.12	 0.03	 < 0.01
Education level	 1.02**	 0.14	 0.09	 0.01	 0.90**	 0.18	 0.06	 < 0.01
Arthritis type				    0.01				    0.02
	 OA	 –	 –	 –			   –	 –	 –	
	 IAa	 1.59**	 0.36	 0.06		  4.04**	 0.44	 0.12	
	 OA and IAa	 1.31**	 0.30	 0.06		  3.65**	 0.37	 0.12	
Physical functionb	 –0.02	 0.02	 –0.01	 < 0.01	 –0.23**	 0.03	 –0.10	 0.01
Depressionb	 –0.08**	 0.02	 –0.07	 0.00	 –0.23**	 0.02	 –0.15	 0.02
Emotional supportb	 0.26**	 0.02	 0.21	 0.04	 0.44**	 0.02	 0.28	 0.08
Constant	 11.45**	 2.65			   34.25**	 2.34			 
Model statistics				    0.01				    0.25
	 R2	 	 0.09				    0.20			 
	 F	 	 66.90**				    202.23**			 
	 Change in R2	 	 0.04				    0.06			 
	 F for change in R2	 	 261.78**				    505.90**			 

a IA includes rheumatoid arthritis, psoriatic arthritis, ankylosing spondylitis, gout, and juvenile arthritis persistent to adulthood. b Patient Reported Information 
System (PROMIS) measure. * P < 0.05. ** P < 0.01. b is the unstandardized coefficient, SE b is the standard error of the unstandardized coefficient, β is the 
standardized coefficient. f2 is Cohen f2 for which ≥ 0.02 is small, ≥ 0.15 is medium, and ≥ 0.35 is large effect size for multiple regression. IA: inflammatory 
arthritis; OA: osteoarthritis.
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decreases. We addressed this by including a quadratic term for 
age in the model. Four sociodemographic variables (gender, age, 
education, and income) were included in Model 1, and we subse-
quently added arthritis type (Model 2), then physical function 
(Model  3), then depression (Model  4), and finally emotional 
support (Model  5). Altogether, the final model (Model  5) 
explained 9.0% of the variance in Patient Information Seeking 
(Table 3). The estimates for sociodemographic factors (gender, 
age, education) and depression retained their magnitude, signif-
icance, and direction with information-seeking, while income 
and physical function were no longer significant in the final 
model. Greater emotional support was linked to higher levels of 
information-seeking and the full hierarchical regression results 
show that emotional support was the most important factor in 
explaining Patient Information Seeking (β  0.21), although the 
effect size was small (f2 0.04).
Explaining Healthcare Interaction Results. The same model 
variables were selected and included in the same order for 
Healthcare Interaction Results as with Patient Information 
Seeking. Altogether, the final model (Model 5) explained 20.2% 
of the variance in Healthcare Interaction Results (Table 3). The 
estimates for sociodemographic factors, physical function, and 
depression retained their magnitude, significance, and direction 
with Healthcare Interaction Results in the final model. Similar 
to Patient Information Seeking, greater emotional support was 
linked to greater Healthcare Interaction Results. The full hier-
archical regression results show that emotional support was the 
most important factor in explaining Healthcare Interaction 
Results (β  0.28), although the effect size was small (f2  0.08). 
Arthritis type and depression each also had small effects on 
Healthcare Interaction Results (f2 0.02 for each).
Additional considerations. To test our selection of depression 
over anxiety in the models, we conducted a sensitivity anal-
ysis. We compared the results of preliminary and final models 
with anxiety vs depression added in Model  4 and retained in 
Model 5 for both outcomes. The results were very similar, with 
anxiety contributing slightly less to the models than depression. 
Covariates in the models performed similarly with anxiety as 
with depression (data not shown).

DISCUSSION
In our cross-sectional sample of 6918 US adults with arthritis, 
Healthcare Interaction Results—the notion that patients discuss 
questions with providers, that choices are respected, and that 
they get the help and information needed—was influenced by 
many factors. Relevant factors included emotional and phys-
ical health, gender, age, arthritis type, and education. We saw 
similar but weaker trends for Patient Information Seeking, 
which is the ability to ask questions and obtain explanations 
and advice. These findings are consistent with studies of related 
constructs.10,11,12,13,14

	 Although there is abundant evidence indicating disparities 
in health outcomes and experiences of care across racial/ethnic 
groups among adults with arthritis,1,36,37 our study found no 
measurable differences of patient empowerment across racial/
ethnic groups. This suggests that empowerment, as measured by 

the HCEQ, is equally valued and experienced regardless of race/
ethnicity, at least in these adults with arthritis. A recent study 
of the related skill of self-management found that its prevalence 
also does not differ by race/ethnicity.16

	 After controlling for sociodemographic differences, emotional 
support contributed the most to explaining both patient empow-
erment outcomes, compared to arthritis type and physical and 
mental health indicators. Emotional support is an important 
factor in a broad range of health outcomes both for the general 
population38,39,40 and those with arthritis specifically.41 Family, 
friends, and caregivers play a critical role in providing emotional 
support to patients with chronic illness, but there is also an 
opportunity for clinical providers, community-based programs, 
and advocacy organizations to provide emotional support. 
Baumhauer and Bozic advocate for an expanded role of special-
ists in addressing the social and emotional needs of patients,42 
and provide evidence that empowerment is linked to improved 
outcomes.43 Arthritis treatment guidelines increasingly acknowl-
edge attention to patient preferences and goal-setting as part 
of evidence-based care.44 For example, the recent OA care 
guidelines specifically recommend “physical, psychosocial, or  
mind-body” interventions, the sequence or combination of 
which may depend greatly on understanding patient goals and 
preferences.45 Patient empowerment indicates how willing or able 
patients may be to identify and share their goals and preferences. 
As such, measurements of or attention to patient empowerment 
and emotional support could inform which patients need more 
support to feel empowered and share their goals and preferences. 
Equally as important, community- and peer-based supports such 
as those offered through the Arthritis Foundation’s network of 
local volunteers and online communities could be leveraged to 
enhance emotional support for patients along with other skills 
in information-seeking to prepare for visits with providers and 
address areas of concern or needs most relevant to them.
	 Although our study provides important insights into patient 
empowerment, it has several limitations. First, there is potential 
selection bias as we did not randomly select participants. The 
study sample is not representative of the general population of 
people with arthritis. (eg, high proportion of White and/or 
female participants).1 Types of selection bias implicated include 
undercoverage, nonresponse bias, and voluntary response bias. 
Prior research indicates lower internet use among people with 
low education, low income, and Hispanic and Black individ-
uals.46 This study collected data through a web-based survey, 
which may have contributed to undercoverage of individuals 
in these groups. Male, Black, and Hispanic respondents are less 
likely to respond to surveys than female and White individ-
uals.47,48 This study would have benefited from oversampling 
groups that tend to participate at lower rates. There may have 
been voluntary response bias related to affiliation with or percep-
tions of the Arthritis Foundation. However, although respon-
dents typically had some level of engagement or familiarity with 
the Arthritis Foundation, it was largely passive involvement 
(visiting the website, receiving emails). Second, we asked partici-
pants to self-report their arthritis diagnoses. While confirmation 
with clinical data is preferable, the metaanalysis by Peeters et al 
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of 16 studies found that accuracy of self-reported arthritis type 
(specifically OA and RA) was acceptable for large-scale studies 
in which rheumatologist examination is not feasible.49 Third, the 
recall period for the experience of care measure (HCEQ) was 
6 months, whereas the recall period for PROMIS measures was 
7 days. It may have been ideal to have the same recall period on 
all measures used, but we have confidence in both the process 
used to select optimal measures for the INSIGHTS study17 and 
the design and validation of the respective measures.18,26–31 Both 
recall periods are appropriate, given the constructs measured and 
their frequency of fluctuation. In terms of the models, the low R2 
of both regression models indicates that > 90% of the variance 
in Patient Information Seeking and nearly 80% of the variance 
in Healthcare Interaction Results are explained by factors not 
included in our models. Future studies should explore other 
factors contributing to patient empowerment, such as expe-
riences related to the specific healthcare visit being assessed, 
frequency of visits, and type of providers seen. Finally, norms 
have not yet been established for the HCEQ, so it is unclear 
what scores might correspond to low vs high patient empow-
erment. As such, we were unable to examine characteristics of 
participants who may fall under these categories. Future studies 
should establish norms and benchmarks to improve the inter-
pretation of HCEQ results. Despite its limitations, our present 
study benefited from a large sample that adequately powered the 
analyses, allowed for subgroup analysis by arthritis type, reduced 
the chance of type II errors, and allowed us to detect small differ-
ences in outcomes.
	 The results of this study improve understanding of what 
does and does not influence patient empowerment, enabling 
HCPs, advocacy groups, peers, and caregivers to better support 
people with arthritis. The role that emotional support plays in 
explaining patient empowerment provides a basis for further 
examination of the effect of supportive community resources 
on health outcomes for people with arthritis. Further studies are 
needed to understand whether interventions on empowerment 
directly lead to improved outcomes among patients.
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