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Abstract

Purpose of review There is increasing evidence that adjunctive, non-pharmacologic treat-
ment programs are beneficial in the management of arthritis when added to traditional
disease-modifying medications. This review focuses on non-pharmacologic management
strategies that impact pain and affect, with a focus on self-efficacy, for those with
osteoarthritis (OA) and rheumatoid arthritis (RA).

Recent findings We reviewed both office-based and internet-based self-management
strategies, mindfulness-based interventions (MBIs), and cognitive behavioral therapies
(CBTs) for patients with arthritis. These behavioral strategies have shown to improve pain,
mood disturbance, and physical function in those with both osteoarthritis and rheumatoid
arthritis. Improvements in self-efficacy and coping capacity are associated with improve-
ments in patient-reported outcomes (PROs) related to pain and functioning.

Summary Self-management programs, MBIs, and CBTs are more effective at improving pain
and mood disturbance compared to usual care for patients with arthritis although high-
quality randomized controlled trials are lacking. Non-pharmacologic management pro-
grams are increasingly available via the Internet and mobile applications.
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Introduction

Doctor-diagnosed arthritis, according to the National
Health Interview Survey (2013-2015), is present in a
large proportion of American adults (54.5 million indi-
viduals) of which 43.5% have arthritis-attributable ac-
tivity limitations [1ee]. Osteoarthritis (OA) is the most
common of the arthritides, characterized by degenera-
tive changes of the joints and affected by aging and
obesity [2]. Rheumatoid arthritis (RA) is the most com-
mon inflammatory arthritis which is characterized by
joint pain, stiffness, and articular damage; treatment
most likely requires immunosuppression [3, 4].

Anxiety and depression are prevalent in those with
both OA and RA [5, 6]. A large meta-analysis of those
with OA (n =15,855) noted that approximately 20% of
individuals had anxiety and depression, respectively [7].
For those with RA, the levels of anxiety and depression
appear to be similar and present in approximately 20%
of individuals [8]. Unfortunately, arthritis coupled with
anxiety and depression has considerable impacts on
physical function and quality of life [9-11]. In RA, pa-
tients with anxiety and depression at baseline and 2-year
follow-up had more disability and disease activity com-
pared to those without anxiety and depression [12, 13e].
Likewise, OA patients with anxiety and depression had
worse physical function and pain severity compared to
those without mood disturbance [14, 15].

The detrimental impacts of anxiety on functional-
ity and patient perception of disease activity may be
exacerbated by low self-efficacy, or the inner belief in

Current treatment options

one’s ability to succeed in specific situations and tasks
[16, 17]. In RA patients, anxiety level has a strong
inverse correlation with the degree of self-efficacy
[18e, 19, 20] and low self-efficacy at baseline is a
strong predictor for declining health outcomes up to
2 years later [21]. In patients with chronic pain, high
degrees of self-efficacy had enhancing effects on the
perception of quality of life and general health. [22]
Self-efficacy was found to fully mediate pain
catastrophizing and physical disability in obese indi-
viduals with osteoarthritis [23].

Importantly, arthritis patients with high levels of self-
efficacy report lower levels of pain, fatigue, physical
disability, and psychological distress [20, 24-26]. Self-
efficacy appears closely related to coping capacity and in
arthritis patients, this may protect against pain-related
anxiety [27]. A recent systematic review of the role of
self-efficacy in patients with RA similarly noted an asso-
ciation between high self-efficacy and positive affect,
physical function, and ability to participate in social
roles and activities [28e].

In recent years, several types of non-pharmacologic
treatment strategies to improve self-efficacy have
emerged including (1) self-management with a focus
on exercise, (2) mindfulness-based interventions
(MBIs), and (3) cognitive behavioral therapies (CBTs)
(Table 1). Across modalities, use of the Internet and
smartphone-based platforms for intervention delivery
is on the rise.

Self-management strategies

Non-pharmacologic treatment strategies that positively impact mood distur-
bance and pain via improvements in self-efficacy have been explored for several
decades [24]. Beginning in the late 1980s, arthritis self-management strategies
such as the Arthritis Self-Management Program (ASMP) and a tailored print
intervention (SMART) were found to improve self-efficacy and positively impact
health outcomes including pain, anxiety, and depression [29-31]. The ASMP was
a 6-week, community-based program that focused on education, improving
function through cognitive restructuring techniques, and problem-solving for
health-related problems. The mailed intervention, SMART, included a tailored
action plan by a physician, two arthritis self-help books, and relaxation tape.
Compared to the ASMP, SMART had greater improvements in disability and self-
efficacy after 1 year [31].
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Table 1. Current management strategies to improve self-efficacy

Management
category

Self-management

Mindfulness-based

interventions

Cognitive
behavioral
therapy

General description

Group or online-based
programs that encourage
understanding of disease,
centralize the role of the
individual in managing
symptoms, emotions, and
medications, and promote
healthy lifestyle behaviors
such as diet and exercise.

Group-based therapies that are
usually 8-weeks or longer in
length designed to train
individuals to cultivate
mindfulness through
present-moment awareness
and without judgment.
Programs typically include
traditional seated
meditations, whole-body
scans, gentle yoga, and
various exercises to cope
with pain, bodily sensations,
and emotions.

Individualized psychotherapy
that may be online or
in-person; focuses on the
relationship between
thoughts, physical
signs/symptoms, and
behaviors.

Select programs

Arthritis Self-Management
Program, First Step to Active
Health, PLE*NO

Mindfulness-Based Stress
Reduction,
Mindfulness-Based Cognitive
Therapy (office), Vitality
Training Programme,
Internal Family Systems,
Mindfulness Attention and
Awareness Training

(Traditional) Cognitive
Behavioral Therapy, Pain
Coping Skills Training

Effect on self-efficacy

Self-management strategies
may mediate the association
of self-efficacy with physical
activity.

Mindfulness may improve
self-efficacy via emotion
regulation and positive
reappraisal.

CBT may improve self-efficacy
through restructuring of
maladaptive thoughts and
behaviors with a focus on
symptom prediction and
symptom control.

The popularity of self-management strategies to improve self-efficacy grew
throughout the early 2000s into present day and now additionally has focused
on exercise. Self-management strategies may mediate the association of self-
efficacy with physical activity [32]. A recent qualitative study evaluating patients
with physician-diagnosed arthritis (n=197), found that the exercise, self-
management program, First Step to Active Health™ (FSAH), was well-received by
participants and improved motivation, accountability, and quality of life [33].
Similarly, the PLE’NO program, a self-management and exercise group for older
individuals with knee osteoarthritis, found improvements in physical function,
pain, and symptoms compared to an education group [34ee].

For patients with RA, a 5-week targeted motivation and self-regulation pro-
gram was found to increase physical activity, self-efficacy, and autonomous
motivation compared to group-based education [35]. For those in the self-
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regulation group, the percentage of RA patients meeting the daily physical activity
recommendation (30 min x 5 days per week) was 67% compared to 23% of
controls (p<0.001). Self-management strategies tailored to the individual were
also noted to improve pain, symptoms, affect (Arthritis Impact Measurement
Scale), and self-efficacy (Arthritis Self-Efficacy Scale) for those with RA compared
to a generalized education program [36].

In more recent years, self-management programs have shifted to include
Internet and smartphone-based delivery systems [37]. A recent observational
study of 200 patients with chronic pain, including those with arthritis, found
moderate improvements in pain, anxiety, depression, and quality life after
participating in an Internet-based self-management program for 6 months [38].
The self-management program consisted of visiting two websites for 15 min per
day and perusing information on exercise, nutrition, mindfulness, relaxation,
and educational postings. Similarly, a qualitative study of a mobile Internet
service to increase physical activity in patients with RA found the Internet-based
program improved goal-setting, self-regulation, and self-efficacy after 6 weeks of
use [39¢]. Social media may be used to effectively disseminate self-management
strategies for patients with arthritis via healthcare professionals [40].

Mindfulness-based interventions

Mindfulness is a mental state that is defined as non-judgmental awareness of
the present moment and involves self-regulation of attention guided by curi-
osity, openness, and acceptance [41]. There are several traditional office-based
mindfulness programs including Mindfulness-Based Stress Reduction (MBSR)
and Mindfulness-Based Cognitive Therapy (MBCT) [42, 43]. MBSR and MBCT
typically follow an 8-week format; participants meet once weekly for approxi-
mately 2.5 h [41]. Other mindfulness-based interventions (MBIs) that have
shown benefit in health-related quality of life (HRQOL) in those with RA
include the Vitality Training Programme (VTP), Mindful Awareness and Ac-
ceptance Therapy (MAAT), and Internal Family Systems (IFS) [44e].

MBSR is the most well-known of the MBIs that focuses on learning how to
mindfully respond to bodily sensations and emotions through guided medita-
tive practices including sitting meditation, body scans, stretching, and gentle
Hatha yoga [42]. The MBSR program strongly encourages daily home practice to
solidify techniques learned during the weekly sessions. Patients receive printed
materials and audiovisuals to aid their home practice; a portion of the MBSR
clinic session is spent reviewing progress [45]. MBSR is an effective non-
pharmacologic treatment strategy for anxiety and depression in the general
population and provides benefit to those with RA through improvements in self-
efficacy via emotion regulation and positive reappraisal [41, 46-51]. Similarly,
RA patients who completed the VIP and MAAT programs, which focus on
symptom and emotion management, noted significant improvements in self-
efficacy (pain, symptoms) after course completion [52, 53]. A trial evaluating the
effectiveness of MBSR for those with OA is currently ongoing (NCT03527849).
While no trials have specifically evaluated the efficacy of MBIs for those with OA,
patients who had higher total mindfulness scores (according to Five Facet
Mindfulness Questionnaire) after a tai chi program were 38% more likely to
meet Osteoarthritis Research Society International response criteria than those
treated with physical therapy [54¢].
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Internet and smartphone mindfulness interventions are also gaining traction
for use in research and clinical practice. Preliminary evidence demonstrates
improvements in psychological well-being, perceived stress, and pain severity
for those with chronic disease; lasting effects have not been well-established
[55, 56]. Internet and smartphone mindfulness interventions characteristically
are much shorter in length per session and can be utilized anywhere by the
participant [57].

Cognitive behavioral therapy

Cognitive behavioral therapy (CBT) is a well-established treatment for anxiety
and depression in patients with chronic pain and has been implemented in
multi-modal management strategies [58, 59]. In patients with chronic pain who
were treated with CBT, improvements in self-efficacy for managing symptoms
were noted [58, 60]. A randomized controlled trial (RCT) for Pain Coping Skills
Training (PCST), a form of CBT implemented in those with chronic hip and
knee OA (n=256), found that those with moderate to high expectations of
benefit, moderate to high osteoarthritis disease severity, advanced age, and who
were highly educated benefited the most from the intervention [61]. Likewise,
in patients with early RA, defined as disease duration less than 8 years, tailored
CBT programs have been effective in improving fatigue, depression, helpless-
ness, coping with stress, and medication compliance [62].

A recent meta-analysis found improvements in physical function, pain
intensity, and depression for patients with chronic pain treated with CBT, but
no evidence of a significant difference compared to those treated with MBSR
[63ee]. In a RCT that compared CBT, relaxation response training, and arthritis
education in those with RA, significant improvements in symptoms, but not in
pain, were noted at 12-month follow-up [64]. There was not a significant
change in levels of anxiety and depression as measured by the Rand Mental
Health Inventory (MHI) in the CBT group.

Like MBIs, CBT programs implemented via Internet-based platforms are
being utilized at increased frequency with beneficial effects on anxiety and
depression [65]. More specifically, a RCT of RA patients (n = 133) found sig-
nificant improvements in depressed mood, anxiety, and fatigue in those who
completed an Internet-based CBT program with an average course duration of
17 weeks [66¢@]. For older adults with knee OA, Internet-based CBT was superior
to usual care in improving depression (measured via Patient Health
Questionnaire-9 (PHQ-9)) [67]. Patients with hip and knee OA treated with an
Internet-based PCST noted improvements in pain, self-efficacy, pain-related
anxiety, pain-related interference with physical function, and negative and
positive affect [68, 69]. Similarly, an Internet-delivered multimodal program
including exercise, education, and PCST for patients with knee OA, found
significant improvements in pain at 3 months compared to internet education
alone [70]. Participants who were employed and had higher baseline levels of
self-efficacy were noted to have the greatest improvements.

Healthcare utilization

The economic burden of arthritis (medical expenditures and earning losses) in
the USA is considerable, totaling $303.5 billion in 2013 [71]. The average OA
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patient has a mean (SD) incremental total expenditure of $2046 ($862), and
the average RA patient prescribed both traditional and biologic disease-
modifying agents has a mean (SD) annual expenditure of $23,185 ($1295) [72,
73].

For patients with rheumatic disease, pain reduction and improved physical
function via strategies that strengthen self-efficacy and lessen mood disturbance
may improve healthcare expenditures in high-risk individuals. Generally, pa-
tients with chronic disease using self-management mobile/Internet-based in-
terventions felt better cared for and perceived a more active role in their disease
management compared to those treated traditionally [74].

Improved emotion regulation and mindfulness of bodily symptoms may
serve to decrease healthcare utilization over time (telephone encounters, EMR
secured messaging, urgent appointments, and emergency room visits) [75]. Ina
small study of patients with chronic disease (1 = 38; defined as chronic pain,
chronic illness, or stress-related problems), an office-based mindfulness pro-
gram was found to reduce primary care visits, specialty care visits, ER visits, and
hospitalizations at 1 year [75]. Furthermore, a Canadian population-based
study of patients who had high healthcare utilization found that those treated
with MBCT versus other non-mindfulness group-based therapies had reduc-
tions in utilization at 1 year [76]. Similar stress-reducing strategies, such as
Relaxation Response and Resiliency training (3RP), have shown a large reduc-
tion in healthcare utilization [77]. The mechanism by which MBIs compared to
other group-based therapies facilitates the reduction in healthcare utilization is
unknown.

Personal insights and observations

We believe that using a multi-disciplinary approach that seeks to promote self-
efficacy, mental health, and well-being are necessary to successfully treat the
patient with arthritis. Mood disturbance is intimately tied to pain and patient
perception of disease activity and if left untreated, may lead to worse clinical
outcomes and increased healthcare expenditures [6, 78-80]. Conversely, pa-
tients who are able to generate and maintain positive emotions tend to evidence
improved pain-related outcomes [81]. Our clinical experience has shown that
patients who lack psychological resources (e.g., self-efficacy) and demonstrate
hypervigilance to pain and disease activity often have poor long-term outcomes
and may endure escalation of potent disease-modifying agents in RA and
analgesics in OA in an effort to control symptoms. A similar, yet opposite
clinical challenge may be found in the RA patient who avoids use of biologic
disease-modifying agents due to fear of the immediate and long-term adverse
effects.

While office-based interventions offer the opportunity for a patient-provider
connection to contribute to more enduring and robust treatment effects, they
come with the cost of increased patient burden in time and money. Internet-
based platforms may improve program recruitment and adherence and are
typically low-cost. Currently, there is a paucity of clinical trials evaluating
whether treatment of anxiety and depression, especially early in the disease
course, improves long-term clinical and patient-reported outcomes [82]. This is
especially important in RA in which highly expensive pharmaceuticals are
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commonly utilized. Multi-disciplinary approaches addressing both the mental
and physical needs of the patient should be considered in order to optimize
clinical outcomes and reduce healthcare spending.

Summary

Despite advances in the pharmacologic and interventional management of
arthritis, there still remains a large role for adjunctive, behavioral strategies to
improve self-efficacy, physical function, and HRQOL [83]. Self-management
strategies, MBIs, and CBTs are evidenced-based treatments that may be imple-
mented in those with arthritis and are offered in a variety of formats including
office- and Internet-based settings.

Funding

Dr. DiRenzo is supported by the National Institute of Arthritis and Musculoskeletal and Skin Diseases of the
National Institutes of Health under Award Number T32AR048522.

Dr. Finan is supported by the National Institute on Drug Abuse of the National Institutes of Health under
Award Number K23DA035915.

Compliance with Ethical Standards

Conflict of Interest
Dana DiRenzo declares that she has no conflict of interest. Patrick Finan declares that he has no conflict of interest.

Human and Animal Rights and Informed Consent
This article does not contain any studies with human or animal subjects performed by any of the authors.

References

]
Papers of particular interest, published recently, have been

highlighted as:

° Of importance

oo Of major importance

1.ee  Barbour KF, Helmick CG, Boring M, Vital Signs BTJ. 3. Singh JA, Saag KG, Louis Bridges SJ, Akl EA, Bannuru RR,
Prevalence of doctor-diagnosed arthritis and arthritis- Sullivan MG, et al. 2015 American College of Rheuma-
attributable activity limitation — United States, 2013- tology guideline for the treatment of rheumatoid arthritis.
2015. MMWR Morb Mortal Wkly Rep. Arthritis Care Res (Hoboken). 2016;68(1):1-25.
2017;66(9):246-53 4. Hunter TM, Boytsov NN, Zhang X, Schroeder K,

Most recent evaluation of arthritis-related disability in the US. Michaud K, Araujo AB. Prevalence of rheumatoid ar-

2. Martel-Pelletier J, Barr AJ, Cicuttini FM, Conaghan PG, thritis in the United States adult population in
Cooper C, Goldring MB, et al. Osteoarthritis. Nat Rev healthcare claims databases, 2004-2014. Rheumatol

Dis Prim. 2016;13(2):16072. Int. 2017;37(9):1551-7.



Self-Efficacy and the Role of Non-pharmacologic...

DiRenzo and Finan 175

10.

11.

12.

13.e

Matcham F, Ali S, Irving K, Hotopf M, Chalder T. Are
depression and anxiety associated with disease activity
in theumatoid arthritis? A prospective study. BMC
Musculoskelet Disord. 2016;17(1):155.

Sharma A, Kudesia P, Shi Q, Gandhi R. Anxiety and
depression in patients with osteoarthritis: impact and
management challenges. Open Access Rheumatol Res
Rev. 2016;8:103-13.

Stubbs B, Aluko Y, Myint PK, Smith TO. Prevalence of
depressive symptoms and anxiety in osteoarthritis: a
systematic review and meta-analysis. Age Ageing.
2016;45(2):228-35.

Covic T, Cumming SR, Pallant JF, Manolios N, Emery
P, Conaghan PG, et al. Depression and anxiety in
patients with rheumatoid arthritis: prevalence rates
based on a comparison of the Depression, Anxiety and
Stress Scale (DASS) and the Hospital, Anxiety and
Depression Scale (HADS). BMC Psychiatry. 2012;12:6.
Smolen JS, Aletaha D, McInnes IB. Rheumatoid arthri-
tis. Lancet. 2016;388(10055):2023-38.

Zhang 1, XiaY, Zhang Q, Fu T, Yin R, Guo G, et al. The
correlations of socioeconomic status, disease activity,
quality of life, and depression/anxiety in Chinese pa-
tients with rheumatoid arthritis. Psychol Health Med.
2017;22(1):28-36.

Dieppe P, Cushnaghan J, Tucker M, Browning S,
Shepstone L. The Bristol ‘OA500 study’: progression
and impact of the disease after 8 years. Osteoarthr
Cartil. 2000;8(2):63-8.

Kekow J, Moots R, Khandker R, Melin J, Freundlich B,
Singh A. Improvements in patient-reported outcomes,
symptoms of depression and anxiety, and their associ-
ation with clinical remission among patients with
moderate-to-severe active early rheumatoid arthritis.
Rheumatology. 2011;50(2):401-9.

Kronisch C, McLernon DJ, Dale J, Paterson C, Ralston
SH, Reid DM, et al. Brief report: predicting functional
disability: one-year results from the Scottish early
rheumatoid arthritis inception cohort. Arthritis
Rheumatol. 2016;68(7):1596-602

Recent cohort study evaluating predictors of functional dis-
ability in RA.

14.

15.

16.

17.

Scopaz KA, Piva SR, Wisniewski S, Fitzgerald GK. Re-
lationships of fear, anxiety, and depression with phys-
ical function in patients with knee osteoarthritis. Arch
Phys Med Rehabil. 2009;90(11):1866-73.

Rathbun AM, Stuart EA, Shardell M, Yau MS,
Baumgarten M, Hochberg MC. Dynamic effects of de-
pressive symptoms on osteoarthritis knee pain. Arthri-
tis Care Res (Hoboken). 2018;70(1):80-8.

Finney Rutten L], Hesse BW, St Sauver JL, Wilson P,
Chawla N, Hartigan DB, et al. Health self-efficacy
among populations with multiple chronic conditions:
the value of patient-centered communication. Adv
Ther. 2016;33(8):1440-51.

Meredith P, Strong J, Feeney JA. Adult attachment,
anxiety, and pain self-efficacy as predictors of pain
intensity and disability. Pain. 2006;123(1-2):146-54.

18.0

Matcham F, Norton S, Scott DL, Steer S, Hotopf M.
Symptoms of depression and anxiety predict treatment
response and long-term physical health outcomes in
rheumatoid arthritis: secondary analysis of a randomized
controlled trial. Rheumatology. 2016;55(2):268-78

Secondary analysis of RCT determining impact of mood distur-
bance on dinical outcomes.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.e

Treharne GJ, Lyons AC, Booth DA, Kitas GD. Psycho-
logical well-being across 1 year with rheumatoid ar-
thritis: coping resources as buffers of perceived stress.
Br ] Health Psychol. 2007;12(3):323-45.

Liu L, Xu N, Wang L. Moderating role of self-efficacy on
the associations of social support with depressive and
anxiety symptoms in Chinese patients with rheumatoid
arthritis. Neuropsychiatr Dis Treat. 2017;13:2141-50.
Brekke M, Hjortdahl P, Kvien TK. Self-efficacy and
health status in rheumatoid arthritis: a two-year longi-
tudinal observational study. Rheumatology.
2001;40(4):387-92.

Borsbo B, Gerdle B, Peolsson M. Impact of the inter-
action between self-efficacy, symptoms and
catastrophising on disability, quality of life and health
in with chronic pain patients. Disabil Rehabil.
2010;32(17):1387-96.

Shelby RA, Somers TJ, Keefe FJ, Pells JJ, Dixon KE,
Blumenthal JA. Domain specific self-efficacy mediates
the impact of pain catastrophizing on pain and dis-
ability in overweight and obese osteoarthritis patients.
J Pain. 2008;9(10):912-9.

Somers TJ, Wren AA, Shelby RA. The context of pain in
arthritis: self-efficacy for managing pain and other
symptoms. Curr Pain Headache Rep. 2012;16(6):502-
8.

Somers TJ, Shelby RA, Keefe FJ, Godiwala N, Lumley
MA, Mosley-Williams A, et al. Disease severity and
domain-specific arthritis self-efficacy: relationships to
pain and functioning in patients with rheumatoid ar-
thritis. Arthritis Care Res. 2010;62(6):848-56.
Primdahl J, Wagner L, Horslev-Petersen K. Self-efficacy
as an outcome measure and its association with phys-
ical disease-related variables in persons with rheuma-
toid arthritis: a literature review. Musculoskeletal Care.
2011;9(3):125-40.

Strahl C, Kleinknecht RA, Dinnel DL. The role of pain
anxiety, coping, and pain self-efficacy in rheumatoid
arthritis patient functioning. Behav Res Ther.
2000;38(9):863-73.

Martinez-Calderon J, Meeus M, Struyf F, Luque-Suarez
A. The role of self-efficacy in pain intensity, function,
psychological factors, health behaviors, and quality of
life in people with rheumatoid arthritis: a systematic
review. Physiother Theory Pract. 2018;6:1-17

Evalution of the role of self-efficacy in RA.

29.

30.

Lorig KR, Sobel DS, Ritter PL, Laurent D, Hobbs M.
Effect of a self-management program on patients with
chronic disease. Eff Clin Pract. 2001;4(6):256-62.
Lorig K, Chastain RL, Ung E, Shoor S, Holman HR.
Development and evaluation of a scale to measure



176 Pain (W Nielson, Section Editor)
perceived self-efficacy in people with arthritis. Arthritis ~ 43. Sipe WEB, Stuart Eisendrath J. Mindfulness-based cog-
Rheum. 1989;32(1):37-44. nitive therapy: theory and practice. CanJ
31.  Lorig KR, Ritter PL, Laurent DD, Fries JF. Long-term PsychiatryTheCJPca Can]Psychiatry.
randomized controlled trials of tailored-print and 2012;5757(632):63-9.
small-group arthritis self-management interventions. 44.¢  DiRenzo D, Crespo-Bosque M, Gould N, Finan P,
Med Care. 2004;42(4):346-54. Nanavati J, Bingham CO. Systematic review and meta-
32. Dishman RK, Motl RW, Sallis JF, Dunn AL, Birnbaum analysis: mindfulness-based interventions for rheuma-
AS, Welk GJ, et al. Self-management strategies mediate toid arthritis. Curr Rheumatol Rep. 2018;20(12):7.
self-efficacy and physical activity. Am J Prev Med. Systematic review evaluating MBIs in RA.
2005;29(1):10-8. 45. The center for mindfulness in medicine, health care, and
33. Sharpe PA, Wilcox S, Schoffman DE, Baruth M. Partic- society University of Massachusetts Medical School
ipation, satisfaction, perceived benefits, and mainte- mindfulness-based stress reduction (Mbsr): standards of
nance of behavioral self-management strategies in a practice mindfulness-based stress reduction (MBSR) stan-
self-directed exercise program for adults with arthritis. dards of practice background and overview. 2014. https://
Eval Program Plann. 2017;60:143-50. www.umassmed.edu/cfm/mindfulness-based-programs/
34.ee Marconcin P, Espanha M, Teles J, Bento P, Campos P, mbsr-courses/about-mbsr/mbsrstandards-of-practice/
André R, et al. A randomized controlled trial of a 46. Freudenthaler L, Turba JD, Tran US. Emotion regula-
combined self-management and exercise intervention tion mediates the associations of mindfulness on
for elderly people with osteoarthritis of the knee: the symptoms of depression and anxiety in the general
PLE % NO program. Clin Rehabil. 2018;32(2):223-32 population. Mindfulness (N'Y). 2017;8(5):1339-44.
Recent RCT evaluating self-management in knee OA. 47. Desrosiers A, Vine V, Klemanski DH, Nolen-Hoeksema
35. Knittle K, De Gucht V, Hurkmans E, Peeters A, Ronday S. Mindfulness and emotion regulation in depression
K, Maes S, et al. Targeting motivation and self- and anxiety: common and distinct mechanisms of ac-
regulation to increase physical activity among patients tion. Depress Anxiety. 2013;30(7):654-61.
with rheumatoid arthritis: a randomised controlled 48. Garland EL, Farb NA, Goldin P, Fredrickson BL.
trial. Clin Rheumatol. 2015;34(2):231-8. Mindfulness broadens awareness and builds
36. Ndosi M, Johnson D, Young T, Hardware B, Hill J, Hale eudaimonic meaning: a process model of mindful
C, et al. Effects of needs-based patient education on positive emotion regulation. Psychol Inq.
self-efficacy and health outcomes in people with rheu- 2015;26(4):293-314.
matoid arthritis: a multicentre, single blind, 49. Grossman P, Niemann L, Schmidt S, Walach H.
randomised controlled trial. Ann Rheum Dis. Mindfulness-based stress reduction and health benefits: a
2016;75(6):1126-32. meta-analysis. ] Psychosom Res. 2004;57(1):35-43.
37. Azevedo ARP, de Sousa HML, Monteiro JAF, Lima 50. Pradhan EK, Baumgarten M, Langenberg P,
ARNP. Future perspectives of smartphone applications Handwerger B, Gilpin AK, Magyari T, et al. Effect of
for rheumatic diseases self-management. Rheumatol mindfulness-based stress reduction in theumatoid ar-
Int. 2015;35(3):419-31. thritis patients. Arthritis Rheum. 2007;57(7):1134-42.
38. Rod K. Finding ways to lift barriers to care for chronic ~ 51. Fogarty FA, Booth RJ, Gamble GD, Dalbeth N,
pain patients: outcomes of using Internet-based self- Consedine NS. The effect of mindfulness-based stress
management activities to reduce pain and improve reduction on disease activity in people with rheuma-
quality of life. Pain Res Manag. 2016;2016:8714785. toid arthritis: a randomised controlled trial. Ann
39.e  Revenis A, Opava CH, Ahlén H, Brusewitz M, Rheum Dis. 2015;74(2):472-4.
Pettersson S, Asenlof P. Mobile internet service for self-  52. Zangi HA, Mowinckel P, Finset A, Eriksson LR, Hoystad
management of physical activity in people with rheu- T@, Lunde AK, et al. A mindfulness-based group inter-
matoid arthritis: evaluation of a test version. RMD vention to reduce psychological distress and fatigue in
Open. 2016;2(1):000214 patients with inflammatory rheumatic joint diseases: a
Preliminary evaluation of use of mobile devices. randomised controlled trial. Ann Rheum Dis.
40. De Angelis G, Davies B, King J, Wells GA, Brosseau L. 2012;71(6):911-7.
The use of social media by arthritis health professionals  53. Smith BW, Zautra AJ. The effects of anxiety and de-
to disseminate a self-management program to patients: pression on weekly pain in women with arthritis. Pain.
a feasibility study. Digit Heal. 2008;138(2):354-61.
2017;3:205520761770052. 54.¢  Lee AC, Harvey WF, Price LL, Han X, Driban JB, Wong
41. Hofmann SG, Gémez AF. Mindfulness-based inter- JB, et al. Mindfulness is associated with treatment re-
ventions for anxiety and depression. Psychiatr Clin sponse from nonpharmacologic exercise interventions
North Am. 2017;40(4):739-49. in knee osteoarthritis. Arch Phys Med Rehabil.
42.  Kabat-Zinn J. An outpatient program in behavioral 2017;98(11):2265-2273.e1

medicine for chronic pain patients based on the prac-
tice of mindfulness meditation: theoretical consider-
ations and preliminary results. Gen Hosp Psychiatry.
1982;4(1):33-47.

Evaluation of mindfulness (trait) on treatment response in
knee OA.

55.

Spijkerman MP]J, Pots WTM, Bohlmeijer ET. Effective-
ness of online mindfulness-based interventions in


https://www.umassmed.edu/cfm/mindfulness-based-programs/mbsr-courses/about-mbsr/mbsrstandards-of-practice/
https://www.umassmed.edu/cfm/mindfulness-based-programs/mbsr-courses/about-mbsr/mbsrstandards-of-practice/
https://www.umassmed.edu/cfm/mindfulness-based-programs/mbsr-courses/about-mbsr/mbsrstandards-of-practice/

Self-Efficacy and the Role of Non-pharmacologic...

DiRenzo and Finan 177

56.

57.

58.

59.

60.

61.

62.

63.00

improving mental health: a review and meta-analysis
of randomised controlled trials. Clin Psychol Rev.
2016;45:102-14.

van Emmerik AAP, Berings F, Lancee J. Efficacy of a
mindfulness-based mobile application: a randomized
waiting-list controlled trial. Mindfulness (N Y).
2018;9(1):187-98.

Firth J, Torous J, Nicholas J, Carney R, Pratap A,
Rosenbaum §, et al. The efficacy of smartphone-based
mental health interventions for depressive symptoms:
a meta-analysis of randomized controlled trials. World
Psychiatry. 2017;16(3):287-98.

Olason M, Andrason RH, Jénsdéttir IH,
Kristbergsdéttir H, Jensen MP. Cognitive behavioral
therapy for depression and anxiety in an interdisci-
plinary rehabilitation program for chronic pain: a ran-
domized controlled trial with a 3-year follow-up. Int J
Behav Med. 2018;25(1):55-66.

Nash VR, Ponto J, Townsend C, Nelson P, Bretz MN.
Cognitive behavioral therapy, self-efficacy, and de-
pression in persons with chronic pain. Pain Manag
Nurs. 2013;14(4):236-43.

Turner JA, Anderson ML, Balderson BH, Cook AJ, Sher-
man KJ, Cherkin DC. Mindfulness-based stress reduction
and cognitive behavioral therapy for chronic low back
pain: similar effects on mindfulness, catastrophizing, self-
efficacy, and acceptance in a randomized controlled trial.
Pain. 2016;157(11):2434-44.

Broderick JE, Keefe FJ, Schneider S, Junghaenel DU,
Bruckenthal P, Schwartz JE, et al. Cognitive behavioral
therapy for chronic pain is effective, but for whom?
Pain. 2016;157(9):2115-23.

Evers AWM, Kraaimaat FW, van Riel PLCM, de Jong
AJL. Tailored cognitive-behavioral therapy in early
rheumatoid arthritis for patients at risk: a randomized
controlled trial. Pain. 2002;100(1-2):141-53.

Khoo E-L, Small R, Cheng W, Hatchard T, Glynn B, Rice
DB, et al. Comparative evaluation of group-based
mindfulness-based stress reduction and cognitive be-
havioural therapy for the treatment and management
of chronic pain: a systematic review and network meta-
analysis. Evid Based Ment Heal. 2019;22(1):ebmental-
2018-300062

Systematic review comparing MBSR to CBT for management of
chronic pain.

64.

65.

Barsky AJ, Ahern DK, Orav EJ, Nestoriuc Y, Liang MH,
Berman IT, et al. A randomized trial of three psycho-
social treatments for the symptoms of rheumatoid
arthritis. Semin Arthritis Rheum. 2010;40(3):222-32.
Andersson G, Rozental A, Shafran R, Carlbring P. Long-
term effects of internet-supported cognitive behaviour
therapy. Expert Rev Neurother. 2018;18(1):21-8.
Ferwerda M, van Beugen S, van Middendorp H,
Spillekom-van Koulil S, Donders ART, Visser H, et al. A
tailored-guided internet-based cognitive-behavioral
intervention for patients with rheumatoid arthritis as
an adjunct to standard rheumatological care. Pain.
2017;158(5):868-78

Preliminary study evaluating use of internet-based CBT for RA.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

O’'Moore KA, Newby JM, Andrews G, Hunter DJ,
Bennell K, Smith J, et al. Internet cognitive-behavioral
therapy for depression in older adults with knee oste-
oarthritis: a randomized controlled trial. Arthritis Care
Res. 2018;70(1):61-70.

Rini C, Porter LS, Somers TJ, McKee DC, DeVellis RF,
Smith M, et al. Automated internet-based pain coping
skills training to manage osteoarthritis pain: a ran-
domized controlled trial. Pain. 2015;156(5):837-48.
Bennell KL, Nelligan RK, Rini C, Keefe FJ, Kasza J,
French S, et al. Effects of internet-based pain coping
skills training before home exercise for individuals
with hip osteoarthritis (HOPE trial). Pain.
2018;159(9):1.

Lawford BJ, Hinman RS, Kasza J, Nelligan R, Keefe F,
Rini C, et al. Moderators of effects of internet-delivered
exercise and pain coping skills training for people with
knee osteoarthritis: exploratory analysis of the IMPACT
randomized controlled trial. ] Med Internet Res.
2018;20(5):e10021.

Murphy LB, Cisternas MG, Pasta DJ, Helmick CG, Yelin
EH. Medical expenditures and earnings losses among
US adults with arthritis in 2013. Arthritis Care Res.
2018;70(6):869-76.

Park T. Health care utilization and expenditures among
adults with rheumatoid arthritis using specialty phar-
maceuticals. Res Social Adm Pharm. 2018. https://doi.
01g/10.1016/j.sapharm.2018.09.003.

Menon J, Mishra P. Health care resource use, health
care expenditures and absenteeism costs associated
with osteoarthritis in US healthcare system. Osteoarthr
Cartil. 2018;26(4):480-4.

Morton K, Dennison L, May C, Murray E, Little P,
McManus RJ, et al. Using digital interventions for self-
management of chronic physical health conditions: a
meta-ethnography review of published studies. Patient
Educ Couns. 2017;100(4):616-35.

Mccubbin T, Dimidjian S, Kempe K, Glassey MS, Ross
C, Beck A. Mindfulness-based stress reduction in an
integrated care delivery system: one-year impacts on
patient-centered outcomes and health care utilization.
Perm J. 2014;18(4):4-9.

Kurdyak P, Newman A, Segal Z. Impact of
mindfulness-based cognitive therapy on health care
utilization: a population-based controlled compari-
son. ] Psychosom Res. 2014;77(2):85-9.

Stahl JE, Dossett ML, LaJoie AS, Denninger JW, Mehta
DH, Goldman R, et al. Relaxation response and resil-
iency training and its effect on healthcare resource
utilization. PLoS One. 2015;10(10):e0140212.

Khan NA, Spencer HJ, Abda E, Aggarwal A, Alten R,
Ancuta C, et al. Determinants of discordance in pa-
tients’ and physicians’ rating of theumatoid arthritis
disease activity. Arthritis Care Res. 2012;64(2):206-14.
Agarwal P, Sambamoorthi U. Healthcare expenditures
associated with depression among individuals with
osteoarthritis: post-regression linear decomposition
approach. ] Gen Intern Med. 2015;30(12):1803-11.


http://dx.doi.org/10.1016/j.sapharm.2018.09.003
http://dx.doi.org/10.1016/j.sapharm.2018.09.003

178

Pain (W Nielson, Section Editor)

80.

81.

82.

Kronisch C, McLernon DJ, Dale J, Paterson C, Ralston
SH, Reid DM, et al. Brief report: predicting functional
disability: one-year results from the Scottish early
rheumatoid arthritis inception cohort. Arthritis
Rheum. 2016;68(7):1596-602.

Finan PH, Garland EL. The role of positive affect in
pain and its treatment. Clin J Pain. 2015;31(2):177-
87.

Fiest KM, Hitchon CA, Bernstein CN, Peschken CA,
Walker JR, Graff LA, et al. Systematic review and meta-
analysis of interventions for depression and anxiety in
persons with rheumatoid arthritis. JCR. J Clin
Rheumatol. 2017;23(8):425-34.

83.

Keefe FJ, Somers TJ, Martire LM. Psychologic interven-
tions and lifestyle modifications for arthritis pain
management. Rheum Dis Clin N Am.
2008;34(2):351-68.

Publisher’s Note

Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional
affiliations.



	Self-Efficacy and the Role of Non-pharmacologic Treatment Strategies to Improve Pain and Affect in Arthritis
	Abstract
	Introduction
	Current treatment options
	Self-management strategies
	Mindfulness-based interventions
	Cognitive behavioral therapy

	Healthcare utilization
	Personal insights and observations
	Summary
	Funding
	Compliance with Ethical Standards
	References
	Section11


