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Abstract 
Adults	
  with	
  arthritis	
  struggle	
  to	
  adhere	
  to	
  moderate-­‐vigorous	
  exercise,	
  which	
  is	
  an	
  effective	
  disease	
  self-­‐management	
  
strategy.	
  The	
  understanding	
  of	
  theory-­‐based	
  psychosocial	
  factors	
  related	
  to	
  exercise	
  is	
  needed.	
  According	
  to	
  self-­‐efficacy	
  
theory,	
  self-­‐regulatory	
  efficacy	
  to	
  overcome	
  challenging	
  barriers	
  may	
  be	
  one	
  such	
  factor.	
  Adults	
  often	
  report	
  that	
  arthritis	
  
flares,	
  which	
  involve	
  increases	
  in	
  typical	
  arthritis	
  symptoms	
  (e.g.,	
  pain,	
  fatigue),	
  pose	
  a	
  challenge	
  to	
  exercise.	
  However,	
  no	
  
research	
  has	
  examined	
  associations	
  between	
  arthritis	
  flares,	
  self-­‐regulatory	
  efficacy	
  to	
  overcome	
  flare	
  barriers,	
  and	
  exercise.	
  
The	
  purpose	
  of	
  the	
  study	
  was	
  to	
  examine	
  whether	
  arthritis	
  flares	
  and	
  self-­‐regulatory	
  efficacy	
  to	
  overcome	
  flare	
  barriers	
  
predicted	
  weekly	
  moderate-­‐vigorous	
  exercise	
  volume.	
  Ninety	
  adults	
  (Mage	
  	
  =	
  49.36	
  ±	
  16.38	
  years)	
  with	
  self-­‐reported	
  medically	
  
diagnosed	
  arthritis	
  responded	
  to	
  an	
  online	
  survey	
  assessing	
  arthritis	
  flares,	
  self-­‐regulatory	
  efficacy,	
  prior	
  moderate-­‐vigorous	
  
exercise,	
  and	
  demographics.	
  A	
  hierarchical	
  multiple	
  regression	
  analysis	
  to	
  predict	
  exercise	
  volume	
  from	
  arthritis	
  flares	
  (step	
  
1)	
  and	
  self-­‐regulatory	
  efficacy	
  to	
  overcome	
  flare	
  barriers	
  (step	
  2)	
  was	
  significant	
  (R2	
  adjusted	
  =	
  .14,	
  p	
  <	
  .001).	
  Self-­‐regulatory	
  
efficacy	
  was	
  the	
  sole	
  significant	
  predictor	
  in	
  the	
  full	
  model	
  (R2	
  change	
  =	
  .11,	
  standardized	
  β	
  =	
  .35,	
  p	
  <	
  .001).	
  These	
  findings	
  are	
  
the	
  first	
  to	
  illustrate	
  that	
  individuals’	
  confidence	
  to	
  overcome	
  flare	
  barriers,	
  and	
  not	
  merely	
  the	
  experience	
  of	
  a	
  flare,	
  predict	
  
exercise.	
  These	
  findings	
  are	
  important	
  because	
  efficacy	
  beliefs	
  can	
  be	
  changed	
  via	
  theory-­‐based	
  interventions.	
  If	
  future	
  
research	
  supports	
  a	
  causal	
  relationship	
  between	
  self-­‐regulatory	
  efficacy	
  to	
  overcome	
  flare	
  barriers	
  and	
  exercise,	
  then	
  an	
  
intervention	
  can	
  be	
  designed	
  and	
  tested	
  for	
  improvements	
  in	
  efficacy	
  and,	
  in	
  turn,	
  exercise.	
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Arthritis	
   is	
   a	
   common,	
   chronic	
   disease,	
   characterized	
   by	
  
gradual	
   or	
   sudden	
   development	
   of	
   pain	
   or	
   stiffness	
   in	
  
and/or	
   around	
   at	
   least	
   one	
   joint	
   (Public	
   Health	
   Agency	
   of	
  
Canada	
   [PHAC],	
  2010).	
  The	
  disease	
   impacts	
  nearly	
   16%	
  of	
  

Canadians	
  aged	
  15+	
  years,	
  with	
  as	
  many	
  as	
  20%	
  expected	
  
to	
   be	
   diagnosed	
   by	
   2031	
   (PHAC,	
   2010).	
   Examples	
   of	
  
negative	
  health-­‐related	
  consequences	
  include	
  daily	
  activity	
  
limitations,	
  increased	
  life	
  stress,	
  decreased	
  abilities	
  for	
  self-­‐
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care,	
   depression,	
   and	
   lower	
   health-­‐related	
   quality	
   of	
   life	
  
(PHAC,	
  2010).	
  	
  

Arthritis	
   self-­‐management	
   is	
   important	
   since	
   there	
   is	
  
no	
   known	
   cure	
   for	
   the	
   disease	
   (Bandura,	
   2005;	
   PHAC,	
  
2010).	
   Exercise	
   participation	
   is	
   a	
   recommended	
   evidence-­‐
based	
   self-­‐management	
   strategy	
   (PHAC,	
   2010).	
  
Recommendations	
   are	
   for	
   adults	
   with	
   arthritis,	
   aged	
   18+	
  
years,	
   to	
   engage	
   in	
   150+	
   minutes	
   of	
   moderate-­‐vigorous	
  
exercise	
   each	
   week	
   (Centers	
   for	
   Disease	
   Control	
   and	
  
Prevention	
   [CDC],	
   2010;	
   PHAC,	
   2010).	
   However,	
   60%	
   of	
  
adults	
   with	
   arthritis	
   do	
   not	
   engage	
   in	
   regular	
   exercise	
  
(PHAC,	
   2010).	
   There	
   is	
   a	
   need	
   to	
   identify	
   theory-­‐based	
  
factors	
   that	
   may	
   be	
   associated	
   with	
   exercise,	
   so	
   that	
  
effective	
   interventions	
   can	
   be	
   designed	
   to	
   target	
   such	
  
factors	
   and	
   help	
   individuals	
   better	
   self-­‐manage	
   their	
  
arthritis	
  (Alliance	
  for	
  the	
  Canadian	
  Arthritis	
  Program,	
  2006;	
  
Baranowski,	
   Anderson,	
   &	
   Carmack,	
   1998).	
   According	
   to	
  
self-­‐efficacy	
   theory,	
   efficacy	
   to	
   self-­‐regulate	
   may	
   be	
   one	
  
such	
  factor	
  (Bandura,	
  1997,	
  2004).	
  

	
  

Self-regulation and Efficacy 
 
Self-­‐regulation	
   involves	
   efforts	
   that	
   individuals	
   exert	
   over	
  
themselves	
   when	
   challenges	
   arise,	
   in	
   order	
   to	
   achieve	
   a	
  
desired	
  outcome	
  (Baumeister,	
  Heatherton,	
  &	
  Tice,	
  1994).	
  In	
  
order	
   to	
   achieve	
   the	
   outcome	
   of	
   exercising	
   as	
   planned,	
  
individuals	
   may	
   need	
   to	
   self-­‐regulate	
   across	
   various	
  
domains	
   of	
   performance,	
   such	
   as	
   the	
   scheduling	
   of	
  
exercise,	
  goal	
  setting,	
  preventing	
  relapses,	
  and	
  overcoming	
  
barriers	
   (Bandura,	
   1997;	
   Gyurcsik,	
   Brawley,	
   Spink,	
   &	
  
Sessford,	
   2013;	
   Maddux	
   &	
   Gosselin,	
   2003).	
   According	
   to	
  
contentions	
   in	
   self-­‐efficacy	
   theory	
   (Bandura,	
   1997,	
   2004),	
  
individuals	
   must	
   be	
   confident	
   in	
   their	
   self-­‐regulatory	
  
abilities	
   in	
   order	
   to	
   successfully	
   self-­‐regulate	
   their	
  
challenges	
   and	
   engage	
   in	
   exercise.	
   This	
   confidence	
   is	
  
termed	
   self-­‐regulatory	
   efficacy	
   (Bandura,	
   1997,	
   2004;	
  
Maddux	
  &	
  Gosselin,	
  2003).	
  	
  

When	
   individuals	
  have	
  higher	
  self-­‐regulatory	
  efficacy,	
  
they	
   tend	
   to	
   remain	
   task-­‐diagnostic,	
   persisting	
   in	
   their	
  
efforts	
   to	
   overcome	
   challenges	
   to	
   their	
   exercise	
   plans	
  
(Bandura,	
   1997,	
   2004;	
   Maddux	
   &	
   Gosselin,	
   2003).	
   In	
  
contrast,	
   individuals	
   who	
   have	
   lower	
   self-­‐regulatory	
  
efficacy	
   tend	
   to	
  become	
   self-­‐diagnostic,	
   focusing	
  more	
  on	
  
perceived	
  task-­‐related	
  difficulties,	
  and	
   lack	
  the	
  persistence	
  
needed	
   to	
   overcome	
   challenges.	
   Thus,	
   lower	
   efficacy	
  
individuals	
   would	
   have	
   difficulties	
   in	
   keeping	
   with	
   their	
  
exercise	
   plans.	
   In	
   the	
   arthritis-­‐exercise	
   domain,	
   the	
  
experience	
   of	
   an	
   arthritis	
   flare	
   may	
   be	
   one	
   challenge	
   to	
  
exercise	
   that	
   could	
   be	
   particularly	
   problematic	
   (Brittain,	
  
Gyurcsik,	
   McElroy,	
   &	
   Hillard,	
   2011;	
   Gyurcsik	
   et	
   al.,	
   2009,	
  
2013;	
  Nes,	
  Roach,	
  &	
  Segerstrom,	
  2009).	
  	
  
	
  
	
  

Arthritis Flare 
An	
   arthritis	
   flare	
   involves	
   an	
   exacerbation	
   of	
   typical	
  

arthritis	
  symptoms,	
  such	
  as	
  increases	
  in	
  pain,	
  joint	
  swelling,	
  
and	
   fatigue	
   (Bingham	
   et	
   al.,	
   2009).	
   Prior	
   qualitative	
  
research	
   has	
   found	
   adults	
   report	
   that	
   their	
   arthritis	
   flares	
  
and	
   associated	
   symptoms,	
   such	
   as	
   increases	
   in	
   pain,	
  
interfere	
  with	
  their	
  exercise	
  (Der	
  Ananian	
  et	
  al.,	
  2006a;	
  Der	
  
Ananian,	
   Wilcox,	
   Watkins,	
   Saunders,	
   &	
   Evans,	
   2006b;	
  
Hewlett	
  et	
  al.,	
  2012;	
  Schoster,	
  Callahan,	
  Meier,	
  Mielenz,	
  &	
  
DiMartino,	
   2005;	
   Wilcox	
   et	
   al.,	
   2006).	
   However,	
   whether	
  
arthritis	
   flares	
   actually	
   predict	
   exercise	
   frequency	
   is	
  
unknown.	
  Based	
  upon	
  the	
  previously	
  mentioned	
  qualitative	
  
findings,	
  the	
  overall	
  experience	
  of	
  an	
  arthritis	
   flare	
  may	
  be	
  
associated	
   with	
   exercise.	
   In	
   addition,	
   the	
   specific	
  
exacerbated	
   symptoms	
   may	
   serve	
   as	
   barriers	
   that	
  
individuals	
   need	
   to	
   self-­‐regulate,	
   in	
   order	
   to	
   exercise	
   as	
  
planned	
   (Gyurcsik	
   et	
   al.,	
   2013;	
   Sessford,	
   Brawley,	
   &	
  
Gyurcsik,	
   2015).	
   If	
   this	
   is	
   the	
   case,	
   then	
   self-­‐regulatory	
  
efficacy	
  beliefs	
  may	
  predict	
  exercise.	
  
	
  

Self-regulatory Efficacy to Overcome Flare 
Barriers 

In	
   order	
   to	
   successfully	
   self-­‐regulate	
   a	
   flare,	
   self-­‐
efficacy	
   theory	
   contends	
   that	
   individuals	
   should	
   be	
  
confident	
  in	
  their	
  skills	
  and	
  abilities	
  to	
  overcome	
  their	
  flare	
  
barriers	
  (Bandura,	
  1997,	
  2004;	
  Gyurcsik	
  et	
  al.,	
  2013).	
  Higher	
  
self-­‐regulatory	
   efficacy	
   to	
   overcome	
   arthritis	
   flare	
   barriers	
  
should	
   be	
   positively	
   associated	
  with	
   exercise	
   participation	
  
(Bandura,	
  1997,	
  2004).	
  Although	
  this	
  relationship	
  has	
  gone	
  
unexamined	
  in	
  the	
  arthritis-­‐exercise	
  domain,	
  prior	
  research	
  
has	
   examined	
   the	
   relationship	
   between	
   exercise	
   and	
   self-­‐
regulatory	
   efficacy	
   to	
   overcome	
   typical	
   arthritis	
   barriers	
  
(e.g.,	
   pain,	
   joint	
   stiffness	
   in	
   a	
   non-­‐flare)	
   as	
  well	
   as	
   general	
  
barriers	
  (e.g.,	
  lack	
  of	
  time).	
  	
  

Gyurcsik	
   and	
   colleagues	
   (2009)	
   found	
   that	
   self-­‐
regulatory	
   efficacy	
   to	
   overcome	
   both	
   typical	
   arthritis	
  
barriers	
   and	
   general	
   barriers	
   were	
   significant	
   positive	
  
predictors	
   of	
   exercise	
   among	
   adults	
  with	
   arthritis.	
   Brittain	
  
and	
  colleagues	
  (2011)	
  found	
  that	
  the	
  extent	
  to	
  which	
  typical	
  
arthritis	
  and	
  general	
  barriers	
  were	
  perceived	
  to	
  limit	
  adults’	
  
planned	
  exercise	
  were	
  stronger	
  predictors	
  of	
  exercise	
   than	
  
barrier	
  presence	
  (i.e.,	
  whether	
  they	
  experienced	
  the	
  barrier	
  
or	
   not).	
   As	
   barrier	
   limitation	
   increased,	
   an	
   associated	
  
decrease	
  in	
  moderate	
  exercise	
  participation	
  was	
  found.	
  The	
  
researchers	
   suggested	
   that	
   perceived	
   exercise	
   barrier	
  
limitation	
  could	
  be	
  explained	
  by	
  participants’	
  lower	
  efficacy	
  
to	
  overcome	
  their	
  more	
  limiting	
  barriers.	
  	
  

Only	
  minimal	
   research	
   to	
   date	
   has	
   examined	
   factors	
  
associated	
  with	
  exercise	
  when	
  adults	
  experience	
  an	
  arthritis	
  
flare.	
  Gyurcsik	
  et	
  al.	
  (2013)	
  first	
  identified	
  adult	
  participants	
  
with	
  arthritis	
  who	
  either	
  met	
  or	
  did	
  not	
  meet	
   the	
  exercise	
  
recommendations	
  of	
  150+	
  minutes/week.	
  Findings,	
   in	
  part,	
  
illustrated	
  that	
  the	
  two	
  groups	
  did	
  not	
  differ	
  in	
  their	
  overall	
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arthritis	
   pain	
   and	
   specific	
   flare-­‐related	
   factors	
   (i.e.,	
   flare	
  
duration,	
  number	
  of	
  flares,	
  and	
  flare	
  pain)	
  over	
  a	
  two-­‐week	
  
period.	
   However,	
   participants	
   who	
   met	
   the	
   exercise	
  
recommendation	
   had	
   higher	
   self-­‐regulatory	
   efficacy	
   to	
  
overcome	
  typical	
  (non-­‐flare)	
  arthritis	
  barriers.	
  Sessford	
  and	
  
colleagues	
   (2015)	
   found	
   that	
   self-­‐regulatory	
   efficacy	
   to	
  
overcome	
   typical	
   arthritis	
   barriers	
   was	
   significantly	
   lower	
  
when	
   individuals	
   were	
   in	
   a	
   flare	
   compared	
   to	
   when	
   they	
  
were	
  not	
  in	
  a	
  flare.	
  	
  

To	
   extend	
   the	
   research,	
   examining	
   efficacy	
   to	
  
overcome	
   flare	
   barriers	
   would	
   be	
   ideal.	
   More	
   specifically,	
  
whether	
   self-­‐regulatory	
   efficacy	
   beliefs	
   and/or	
   the	
   flare	
  
event	
   itself	
   are	
   predictive	
   of	
   exercise	
   is	
   important	
   to	
  
delineate.	
   This	
   is	
   because	
   flares	
   are	
   often	
   uncontrollable	
  
and	
  arise	
  unexpectedly.	
  Thus,	
  to	
  target	
  a	
  reduction	
  in	
  flare	
  
experiences	
   via	
   an	
   intervention	
   may	
   not	
   be	
   realistic	
   or	
  
effective.	
  However,	
   if	
   self-­‐regulatory	
   efficacy	
   to	
  overcome	
  
flare	
   barriers	
   is	
   found	
   to	
   reliably	
   predict	
   exercise,	
   then	
   a	
  
theory-­‐based	
   intervention	
   can	
   be	
   designed	
   to	
   increase	
  
efficacy	
  and,	
  in	
  turn,	
  exercise	
  among	
  adults	
  with	
  arthritis.	
  	
  
	
  

Summary and Study Purpose 
Previous	
   research	
   findings	
   support	
   contentions	
   from	
  

self-­‐efficacy	
   theory	
   that	
   higher	
   self-­‐regulatory	
   efficacy	
  
beliefs	
   to	
   overcome	
   typical	
   arthritis	
   barriers	
   and	
   general	
  
barriers	
  are	
  associated	
  with	
  more	
  exercise	
   (Gyurcsik	
  et	
  al.,	
  
2009,	
   2013).	
   To	
   extend	
   the	
   research,	
   examination	
   of	
   the	
  
relationship	
  between	
  exercise	
  and	
  self-­‐regulatory	
  efficacy	
  is	
  
needed,	
  to	
  overcome	
  a	
  more	
  challenging	
  situation	
  —	
  when	
  
individuals	
  are	
  in	
  an	
  arthritis	
  flare.	
  Thus,	
  the	
  study	
  purpose	
  
was	
  to	
  examine	
  whether	
  arthritis	
   flares	
  and	
  self-­‐regulatory	
  
efficacy	
   to	
   overcome	
   flare	
   barriers	
   predicted	
   weekly	
  
exercise	
  volume	
  among	
  adults	
  with	
  arthritis.	
  Based	
  on	
  self-­‐
efficacy	
   theory	
   (Bandura,	
   1997,	
   2004;	
  Maddux	
  &	
  Gosselin,	
  
2003)	
  and	
  past	
  research	
  (e.g.,	
  Brittain	
  et	
  al.,	
  2011;	
  Gyurcsik	
  
et	
  al.,	
  2009,	
  2013),	
  self-­‐regulatory	
  efficacy	
  was	
  expected	
  to	
  
be	
   a	
   significant	
   positive	
   predictor	
   of	
   weekly	
   exercise	
  
volume.	
   Based	
   on	
   qualitative	
   reports	
   (Der	
   Ananian	
   et	
   al.,	
  
2006a,	
   2006b;	
   Hewlett	
   et	
   al.,	
   2012;	
   Schoster	
   et	
   al.,	
   2005;	
  
Wilcox	
   et	
   al.,	
   2006),	
   arthritis	
   flares	
   were	
   also	
   expected	
   to	
  
significantly	
  predict	
  weekly	
  exercise	
  volume.	
  	
  
	
  

Method 
	
  

Design and Participants 
Study	
   approval	
   was	
   received	
   from	
   the	
   University’s	
  

Behavioural	
   Research	
   Ethics	
   Board	
   before	
   commencing	
  
participant	
  recruitment	
  and	
  data	
  collection.	
  Participants	
  for	
  
this	
   cross-­‐sectional	
   study	
   were	
   recruited	
   via	
   various	
  
strategies,	
   including	
   study	
   announcements	
   that	
   were:	
   (a)	
  
posted	
   on	
   a	
   web-­‐based	
   service	
   that	
   provides	
  
announcements	
   to	
   a	
   university	
   community,	
   (b)	
   posted	
   on	
  

The	
   Arthritis	
   Society’s	
   webpage,	
   (c)	
   posted	
   in	
   arthritis-­‐
related	
   web-­‐based	
   chat	
   groups,	
   (d)	
   posted	
   at	
   various	
  
locations	
   across	
   a	
   university	
   campus,	
   and	
   (e)	
   emailed	
   to	
  
previous	
   research	
   participants.	
   The	
   announcements	
  
included	
   the	
   study’s	
  purpose,	
  participant	
   inclusion	
   criteria,	
  
and	
  a	
   link	
  to	
  the	
  online	
  survey.	
  Participants	
  were	
  offered	
  a	
  
$5	
  coffee	
  shop	
  gift	
  card	
  as	
  a	
  token	
  of	
  appreciation	
  for	
  their	
  
participation.	
  

Once	
   interested	
   individuals	
   accessed	
   the	
   link	
   and	
  
completed	
  the	
  electronic	
  informed	
  consent,	
  they	
  answered	
  
participant	
   inclusion	
   criteria	
   questions.	
   To	
   be	
   eligible,	
  
individuals	
   were	
   required	
   to:	
   (a)	
   be	
   an	
   adult	
   (18+	
   years	
   of	
  
age);	
   (b)	
   reside	
   in	
  Canada	
  or	
   in	
   the	
  United	
  States;	
   (c)	
   self-­‐
report	
  the	
  diagnosis	
  of	
  arthritis	
  from	
  a	
  medical	
  professional,	
  
which	
   is	
   an	
   appropriate	
   assessment	
   procedure	
   within	
  
survey-­‐based	
  research	
  (CDC,	
  2010);	
  (d)	
  have	
  experienced	
  an	
  
arthritis	
   flare	
   within	
   the	
   last	
   year;	
   and	
   (e)	
   be	
   currently	
  
exercising.	
   The	
   latter	
   two	
   inclusion	
   criteria	
   ensured	
  
participants	
  had	
  the	
  experiential	
  basis	
  to	
  relate	
  to	
  the	
  flare	
  
barriers	
  and	
  could	
  accurately	
  respond	
  to	
  the	
  self-­‐regulatory	
  
efficacy	
  measure.	
  Those	
  who	
  met	
  the	
  criteria	
  proceeded	
  to	
  
the	
   remainder	
  of	
   the	
   survey,	
  which	
   took	
  approximately	
  25	
  
minutes	
  to	
  complete.	
  Those	
  who	
  did	
  not	
  meet	
  the	
  inclusion	
  
criteria	
   were	
   automatically	
   directed	
   to	
   an	
   alternate	
   page,	
  
where	
  they	
  were	
  thanked	
  for	
  their	
  interest	
  and	
  exited	
  from	
  
the	
  survey.	
  No	
  additional	
  data	
  were	
  obtained	
  on	
  those	
  who	
  
did	
  not	
  meet	
  the	
  inclusion	
  criteria.	
  	
  
	
  

Measures 
Demographics.	
   General	
   participant	
   demographic	
  

information	
   was	
   collected,	
   including	
   education,	
   race,	
  
gender,	
  marital	
  status,	
  and	
  employment	
  status.	
  The	
  number	
  
of	
  years	
  that	
  participants	
  were	
  diagnosed	
  with	
  arthritis	
  was	
  
also	
  collected.	
  Information	
  on	
  specific	
  types	
  of	
  arthritis	
  was	
  
not	
   collected	
   because	
   individuals	
   cannot	
   accurately	
   report	
  
such	
  information	
  (CDC,	
  2011).	
  

Arthritis	
   flares.	
   Before	
   participants	
   completed	
   the	
  
flare	
   measure,	
   they	
   read	
   a	
   control	
   definition	
   of	
   a	
   flare,	
  
which	
   was	
   defined	
   as	
   “those	
   ‘bad	
   days’	
   of	
   worse/increased	
  
symptoms	
   beyond	
   your	
   usual	
   arthritis	
   symptoms.”	
   The	
  
definition	
  corresponds	
  with	
   the	
  consensus	
   in	
   the	
   literature	
  
that	
   flares	
   involve	
   an	
   exacerbation	
   of	
   disease	
   symptoms	
  
and	
  that	
  individuals	
  serve	
  as	
  their	
  own	
  experts	
  in	
  identifying	
  
if	
   their	
   arthritis	
   is	
   flared	
   (Bingham	
   et	
   al.,	
   2009;	
   Brunner,	
  
Lovell,	
   Finck,	
   &	
   Giannini,	
   2002;	
   Hewlett,	
   2003).	
   After	
  
reading	
   the	
   definition,	
   participants	
   reported	
   if	
   they	
  
experienced	
  at	
  least	
  one	
  flare	
  in	
  the	
  prior	
  two	
  weeks	
  (yes/no	
  
response).	
   The	
   flare	
   measure	
   has	
   been	
   used	
   in	
   previous	
  
research	
  (Gyurcsik	
  et	
  al.,	
  2013;	
  Sessford	
  et	
  al.,	
  2015).	
  	
  

Self-­‐regulatory	
   efficacy	
   to	
   overcome	
   arthritis	
   flare	
  
barriers.	
   Participants	
   reported	
   their	
   confidence	
   in	
   their	
  
skills	
  and	
  abilities	
  to	
  overcome	
  10	
  flare	
  barriers.	
  Items	
  were	
  
derived	
   from	
   pilot	
  work	
   in	
  which	
   19	
   adults	
  with	
  medically	
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diagnosed	
   arthritis	
   participated	
   in	
   5	
   focus	
   groups.	
   Focus	
  
group	
   participants	
   were	
   asked	
   a	
   series	
   of	
   open-­‐ended	
  
questions	
  about	
  their	
  most	
  challenging	
  barriers	
  to	
  exercise	
  
when	
   in	
   a	
   flare.	
   The	
   most	
   frequently	
   mentioned	
   barriers	
  
that	
  made	
  exercising	
  difficult	
  were	
   identified	
  and	
   included	
  
in	
   the	
   present	
   measure.	
   The	
   barriers	
   included:	
   pain,	
   joint	
  
stiffness/soreness,	
   self-­‐consciousness,	
   exercise	
   exclusion	
  
(i.e.,	
  others	
  assuming	
   individual	
   is	
  disinterested	
   in	
  exercise	
  
participation),	
   weather-­‐related	
   aggravation,	
   pain-­‐related	
  
sleep	
   loss,	
   non-­‐pain-­‐related	
   sleep	
   loss,	
   stress/frustration,	
  
depression,	
  and	
  fatigue.	
  	
  

Participants	
   indicated	
   if	
   they	
   experienced	
   each	
   of	
  
the	
  10	
  barriers	
  when	
  they	
  were	
  in	
  a	
  flare	
  (yes/no	
  response).	
  
If	
   answered	
   affirmatively,	
   participants	
   rated	
   their	
  
confidence	
  to	
  overcome	
  the	
  barrier	
   in	
   the	
  next	
   four	
  weeks	
  
on	
   a	
   0	
   (not	
   at	
   all	
   confident)	
   to	
   10	
   (completely	
   confident)	
  
response	
   scale.	
   A	
   mean	
   efficacy	
   score	
   was	
   calculated	
   for	
  
each	
  participant,	
  based	
  upon	
  responses	
  to	
  only	
  the	
  barriers	
  
they	
   reported	
   experiencing.	
   This	
   mean	
   score	
   was	
   used	
   in	
  
the	
  analysis.	
  Including	
  only	
  those	
  barriers	
  that	
  a	
  participant	
  
had	
   experienced	
   was	
   in	
   line	
   with	
   barrier	
   measurement	
  
recommendations	
   (Brawley,	
   Martin,	
   &	
   Gyurcsik,	
   1998).	
  
Doing	
  so	
  ensured	
  the	
  participants	
  had	
  the	
  experiential	
  basis	
  
to	
  form	
  efficacy	
  beliefs	
  and	
  to	
  more	
  accurately	
  report	
  their	
  
efficacy.  

Exercise.	
   Participants	
   self-­‐reported	
   the	
   average	
  
frequency	
   and	
   duration	
   of	
   moderate-­‐vigorous	
   exercise	
  
sessions	
   that	
   they	
   participated	
   in	
   during	
   a	
   typical	
  week	
   in	
  
the	
   past	
   month.	
   The	
   measure	
   has	
   been	
   used	
   in	
   previous	
  
research	
   (e.g.,	
  Gyurcsik	
   et	
   al.,	
   2013;	
   Sessford	
   et	
   al.,	
   2015).	
  
Instructions	
   emphasized	
   that	
   participants	
   should	
   only	
  
report	
  exercise	
  they	
  did	
  for	
  at	
  least	
  20	
  minutes	
  at	
  one	
  time,	
  
to	
   ensure	
   that	
   their	
   focus	
   was	
   on	
   exercise	
   behaviours	
  
requiring	
   self-­‐regulatory	
   skills	
   and	
   confidence.	
   In	
   contrast,	
  
light	
   bouts	
   of	
   incidental	
   activity	
  were	
   not	
   reported,	
  which	
  
may	
   not	
   require	
   plans	
   and	
   self-­‐regulation	
   (e.g.,	
   walking	
  
from	
   a	
   car	
   into	
   an	
   exercise	
   facility).	
   Furthermore,	
   light	
  
intensity	
   activities	
   are	
   subject	
   to	
   poor	
   recall	
   (Cust	
   et	
   al.,	
  
2008).	
  	
  

To	
   ensure	
   the	
   meaning	
   and	
   understanding	
   of	
  
moderate	
   and	
   vigorous	
   exercise	
   were	
   controlled,	
  
definitions	
   were	
   provided	
   to	
   the	
   participants	
   before	
   they	
  
completed	
  the	
  measure	
   (Haskell	
  et	
  al.,	
  2007;	
  Nelson	
  et	
  al.,	
  
2007).	
  The	
  definition	
  for	
  moderate	
  exercise	
  was:	
  

	
  
“Moderate	
   exercise	
   makes	
   your	
   heart	
   beat	
   faster	
  
and	
  makes	
  you	
  breathe	
  a	
  little	
  harder.	
  You	
  can	
  talk	
  
easily	
  while	
  doing	
  moderate	
  exercise,	
  but	
  you	
  may	
  
not	
   be	
   able	
   to	
   sing	
   comfortably.	
   Intensity	
   can	
   be	
  
estimated	
  using	
  a	
  scale	
  of	
  0	
  to	
  10,	
  where	
  sitting	
  is	
  0	
  
and	
   10	
   is	
   the	
   highest	
   level	
   of	
   effort	
   possible,	
  
moderate	
  intensity	
  would	
  be	
  a	
  5	
  or	
  6.”	
  

	
  
The	
  definition	
  of	
  vigorous	
  exercise	
  was:	
  

	
  
“Vigorous	
   exercise	
   makes	
   your	
   heart	
   beat	
   much	
  
faster.	
   You	
   may	
   not	
   be	
   able	
   to	
   talk	
   comfortably	
  
without	
   stopping	
   to	
   catch	
   your	
   breath.	
   Intensity	
  
can	
   be	
   estimated	
   using	
   a	
   scale	
   of	
   0	
   to	
   10,	
   where	
  
sitting	
   is	
   a	
   0	
   and	
   10	
   is	
   the	
   highest	
   level	
   of	
   effort	
  
possible,	
  vigorous	
  intensity	
  would	
  be	
  a	
  7	
  or	
  8.”	
  

	
  
After	
  reading	
  the	
  definitions,	
  participants	
  reported	
  the	
  

average	
  number	
  of	
  days	
  in	
  a	
  typical	
  week	
  they	
  participated	
  
in	
  each	
  type	
  of	
  exercise	
  for	
  more	
  than	
  20	
  minutes	
  at	
  a	
  time	
  
(frequency)	
   and	
   the	
   average	
   time	
   their	
   exercise	
   sessions	
  
took	
  per	
  day	
   (duration).	
  Total	
  weekly	
  exercise	
  volume	
  was	
  
calculated	
   by	
   summing	
   the	
   amount	
   of	
   moderate	
   exercise	
  
(frequency	
   x	
   duration)	
   with	
   the	
   total	
   amount	
   of	
   vigorous	
  
exercise	
   (frequency	
  x	
  duration).	
  For	
  example,	
  a	
  participant	
  
may	
   have	
   reported	
   5	
   days	
   of	
   moderate	
   activity	
   for	
   20	
  
minutes/day	
   and	
   2	
   days	
   of	
   vigorous	
   activity	
   for	
   20	
  
minutes/day.	
   This	
   participant’s	
   total	
   weekly	
   exercise	
  
volume	
   would	
   have	
   been	
   140	
   minutes:	
   (5	
   days	
   x	
   20	
  
minutes/day)	
  +	
  (2	
  days	
  x	
  20	
  minutes/day).	
  
	
  

Data Analyses 
Data	
  were	
   examined	
   for	
  missing	
   values,	
   outliers,	
   and	
  

normality.	
  Missing	
  scale	
  items	
  were	
  identified	
  and	
  handled	
  
in	
   accordance	
   with	
   recommendations	
   from	
   Tabachnick	
   &	
  
Fidell	
   (2012).	
   Few	
   self-­‐regulatory	
   efficacy	
   scores	
   were	
  
identified	
   as	
  missing	
   from	
   the	
   overall	
   dataset	
   (nparticipants	
   =	
  
10).	
  Participants	
  with	
  missing	
  self-­‐regulatory	
  efficacy	
  scores	
  
were	
  not	
  eliminated	
  from	
  the	
  dataset.	
  Alternatively,	
  in	
  line	
  
with	
  recommendations,	
  missing	
  values	
  were	
  replaced	
  using	
  
the	
  participant’s	
  mean	
  score	
  on	
  the	
  self-­‐regulatory	
  efficacy	
  
measure.	
   More	
   specifically,	
   if	
   a	
   participant	
   indicated	
   they	
  
had	
   experienced	
   1	
   of	
   the	
   10	
   exercise	
   barriers,	
   but	
   did	
   not	
  
indicate	
   their	
   efficacy	
   to	
   overcome	
   the	
   barrier,	
   then	
   a	
  
unique	
   replacement	
   mean	
   was	
   calculated	
   for	
   each	
  
participant	
  based	
  on	
  their	
  complete	
  barrier	
  item	
  responses.	
  	
  

Outliers	
  were	
  identified	
  as	
  data	
  points	
  having	
  a	
  z-­‐score	
  
of	
   greater	
   than	
   3.29	
   (Tabachnick	
   &	
   Fidell,	
   2012).	
   The	
  
exercise	
  data	
  contained	
  three	
  outliers,	
  which	
  were	
  changed	
  
to	
   one	
   unit	
   higher	
   than	
   the	
   next	
   highest	
   value	
   based	
   on	
  
Tabachnick	
  and	
  Fidell’s	
  recommendations.	
  Specifically,	
  the	
  
lowest	
   outlier	
   was	
   changed	
   to	
   one	
   value	
   greater	
   than	
   the	
  
next	
   highest	
   value	
   in	
   the	
   dataset.	
   Then	
   the	
   next	
   two	
  
outliers	
   were	
   given	
   a	
   value	
   of	
   one	
   greater	
   than	
   the	
  
previously	
  changed	
  outlier.	
  After	
  correcting	
  for	
  outliers,	
  the	
  
exercise	
   data	
   were	
   still	
   non-­‐normally	
   distributed	
   (i.e.,	
  
positively	
   skewed).	
   In	
   turn,	
   a	
   log	
   transformation	
   was	
  
conducted	
   on	
   the	
   exercise	
   data	
   resulting	
   in	
   a	
   normal	
  
distribution	
  (Tabachnick	
  &	
  Fidell,	
  2012).	
  	
  

The	
   results	
   are	
   presented	
   in	
   three	
   sections.	
   The	
   first	
  
section	
  describes	
  the	
  study	
  participants.	
  The	
  second	
  section	
  
presents	
   descriptive	
   information	
   on	
   the	
   primary	
   study	
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variables	
   and	
   includes,	
   for	
   ease	
   of	
   interpretation,	
   the	
   raw	
  
weekly	
  exercise	
  volume	
  mean	
  and	
  standard	
  deviation.	
  The	
  
third	
   section	
   presents	
   a	
   two-­‐step	
   hierarchical	
   multiple	
  
regression	
   that	
   was	
   conducted	
   to	
   investigate	
   whether	
  
arthritis	
   flares	
   and	
   self-­‐regulatory	
   efficacy	
   significantly	
  
predicted	
   weekly	
   exercise	
   volume.	
   Note	
   that	
   the	
  
transformed	
   exercise	
   variable	
   was	
   used	
   in	
   this	
   analysis.	
  
Additionally,	
  before	
  conducting	
  the	
  analysis,	
  demographics	
  
(see	
   Table	
   1)	
   were	
   examined	
   for	
   significant	
   bivariate	
  
associations	
   with	
   exercise.	
   If	
   any	
   were	
   found,	
   the	
  
demographic(s)	
  would	
  have	
  been	
  entered	
  as	
  a	
  covariate	
   in	
  
the	
   first	
   step	
   of	
   the	
   regression	
   analysis.	
   However,	
  
significant	
   associations	
   were	
   not	
   found	
   (e.g.,	
   rs	
   ranged	
  
between	
  -­‐.28	
  and	
  .03;	
  all	
  p’s	
  >	
  .05).	
  	
  

Thus,	
   the	
   hierarchical	
   multiple	
   regression	
   analysis	
  
included	
  arthritis	
  flares	
  in	
  step	
  1,	
  followed	
  by	
  self-­‐regulatory	
  
efficacy	
  to	
  overcome	
  arthritis	
  flare	
  barriers	
  in	
  step	
  2.	
  The	
  	
  
rationale	
  for	
  controlling	
  for	
  flares	
  in	
  step	
  1	
  was	
  based	
  upon	
  
previous	
   research	
   findings	
   that	
   adults	
   frequently	
   report	
  

arthritis	
   flares	
   as	
   interfering	
  with	
   their	
   exercise	
   adherence	
  
(e.g.,	
   Brittain	
   et	
   al.,	
   2011;	
   Der	
   Ananian	
   et	
   al.,	
   2006b;	
  
Gyurcsik	
   et	
   al.,	
   2009,	
   2013).	
   Thus,	
   controlling	
   for	
   any	
  
association	
  between	
  arthritis	
  flares	
  and	
  exercise	
  allowed	
  for	
  
an	
  	
  	
  	
  examination	
  	
  	
  of	
  	
  	
  the	
  	
  	
  unique	
  	
  	
  contribution	
  	
  	
  	
  that	
  	
  	
  self-­‐	
  
regulatory	
   efficacy	
   had	
   in	
   predicting	
   weekly	
   exercise	
  
volume	
  (step	
  2).	
  	
  
	
  

Results	
  
	
  

Participants 
Participants	
  were	
  90	
  adults	
  (Mage	
  =	
  49.36	
  ±	
  16.38	
  years)	
  

from	
   Canada	
   (n	
   =	
   75)	
   and	
   the	
   United	
   States	
   (n	
   =	
   15)	
   who	
  
were	
   primarily	
   white	
   (n	
   =	
   84)	
   and	
   female	
   (n	
   =	
   75).	
   The	
  
majority	
  of	
  participants	
  had	
  arthritis	
  for	
  1	
  to	
  5	
  years	
  (n	
  =	
  25)	
  
or	
   6	
   to	
   10	
   years	
   (n	
   =	
   20).	
   Additional	
   general	
   and	
   arthritis-­‐
specific	
  demographics	
  are	
  included	
  in	
  Table	
  1.	
  	
  
	
  

	
  

Table 1:	
  General	
  and	
  arthritis-­‐specific	
  demographics	
  of	
  study	
  participants	
  (N	
  =	
  90)	
  
Demographic	
   Category	
   n	
  (%)	
  
Gender	
  

	
  
	
  

Race	
  
	
  
	
  
	
  

Marital	
  status	
  
	
  

	
  

Female	
  
Male	
  

	
  
White	
  

Latin	
  American	
  
Multiple	
  races	
  

	
  
Married	
  
Single	
  

Not	
  married,	
  but	
  living	
  with	
  partner	
  

75	
  (83.33)	
  
14	
  (15.56)	
  

	
  
84	
  (93.33)	
  
2	
  (2.22)	
  
4	
  (4.44)	
  

	
  
47	
  (52.22)	
  
19	
  (21.11)	
  
10	
  (11.11)	
  

	
  
	
  
	
  

	
  
Education	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

	
  
Employment	
  
status	
  
	
  
	
  
	
  
	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Divorced	
  
Widowed	
  

In	
  a	
  relationship,	
  but	
  not	
  married/living	
  with	
  partner	
  
	
  

None	
  
High	
  school	
  graduate	
  

Trades	
  certificate/diploma	
  
Community	
  college	
  certificate/diploma	
  

University	
  certificate/diploma	
  below	
  bachelor’s	
  
Bachelor	
  degree	
  

University	
  certificate/diploma	
  above	
  bachelor’s	
  
Medical	
  degree	
  
Master’s	
  degree	
  
Earned	
  doctorate	
  

	
  
Employed	
  full-­‐time	
  
Employed	
  part-­‐time	
  

Homemaker	
  
Student	
  
Retired	
  

On	
  disability	
  leave	
  

8	
  (8.89)	
  
2	
  (2.22)	
  
3	
  (3.33)	
  

	
  
1	
  (1.11)	
  

14	
  (15.56)	
  
6	
  (6.67)	
  
21	
  (23.33)	
  
7	
  (7.78)	
  

18	
  (20.00)	
  
2	
  (2.22)	
  
1	
  (1.11)	
  

13	
  (14.44)	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  7	
  (7.78)	
  

	
  
24	
  (26.67)	
  
7	
  (7.78)	
  
2	
  (2.22)	
  
9	
  (10.00)	
  
14	
  (15.56)	
  
11	
  (12.22)	
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Years	
   diagnosed	
  
with	
  arthritis	
  

Self-­‐employed	
  
Unemployed	
  >1	
  year	
  
Multiple	
  responses	
  

	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  <1	
  year	
  

1-­‐5	
  years	
  
6-­‐10	
  years	
  
11-­‐15	
  years	
  
16-­‐20	
  years	
  
>20	
  years	
  

4	
  (4.44)	
  
1	
  (1.11)	
  

17	
  (18.89)	
  
	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  6	
  (6.67)	
  
25	
  (27.78)	
  
20	
  (22.22)	
  
12	
  (13.33)	
  
9	
  (10.00)	
  
18	
  (20.00)	
  

Note.	
  Complete	
  data	
  for	
  the	
  90	
  participants	
  are	
  not	
  reported	
  due	
  to	
  missing	
  values	
  for	
  gender	
  (n	
  =	
  1),	
  marital	
  status	
  (n	
  =	
  1),	
  
and	
  employment	
  status	
  (n	
  =	
  1).	
  

Descriptive Statistics 
Sixty-­‐one	
   participants	
   reported	
   experiencing	
   an	
  

arthritis	
   flare	
  within	
   the	
   previous	
   two	
  weeks.	
  On	
   average,	
  
participants	
   reported	
   that	
   they	
  had	
  experienced	
  6	
   (±	
   1.82)	
  
of	
   the	
   10	
   flare	
   barriers.	
   Recall	
   that	
   self-­‐regulatory	
   efficacy	
  
to	
   overcome	
   the	
  barriers	
  was	
  measured	
  on	
   a	
   scale	
   from	
  0	
  
(not	
   at	
   all	
   confident)	
   to	
   10	
   (completely	
   confident).	
  
Accordingly,	
   on	
   average,	
   participants	
   reported	
   moderate	
  
self-­‐regulatory	
   efficacy	
   to	
   overcome	
   their	
   flare	
   barriers	
  
(Mefficacy	
  =	
  5.88	
  ±	
  1.98).	
   In	
  addition,	
  participants’	
  mean	
  total	
  
exercise	
   volume	
   was	
   above	
   the	
   recommended	
   weekly	
  
amount	
   (i.e.,	
   150	
   minutes)	
   at	
   164.20	
   minutes	
   (±	
   141.70	
  
minutes).	
  	
  	
  

	
  

Hierarchical Multiple Regression Analysis to 
Predict Exercise 

Table	
   2	
   presents	
   the	
   results	
   from	
   the	
   hierarchical	
  
multiple	
  regression	
  analysis.	
  Step	
  1	
  included	
  arthritis	
  flares,	
  
which	
   was	
   not	
   significant	
   in	
   predicting	
   weekly	
   exercise	
  
volume;	
   F(1,	
   88)	
   =	
   3.86,	
   p	
   =	
   .05.	
   Adding	
   self-­‐regulatory	
  
efficacy	
   to	
  overcome	
   flare	
  barriers	
   in	
   step	
  2	
   resulted	
   in	
   an	
  
overall	
  model	
  that	
  was	
  significant,	
  F(2,	
  87)	
  =	
  8.00,	
  p	
  <	
  .001.	
  
In	
   the	
   overall	
   model,	
   arthritis	
   flares	
   did	
   not	
   significantly	
  
contribute	
   to	
   predicting	
   weekly	
   exercise	
   volume;	
   t(87)	
   =	
  
1.23,	
  p	
  =	
  .22.	
  However,	
  self-­‐regulatory	
  efficacy	
  significantly	
  
contributed	
   to	
   the	
   model	
   (t[87]	
   =	
   3.42,	
   p	
   <	
   .001)	
   and	
  
demonstrated	
   a	
   medium	
   effect	
   size	
   (shown	
   as	
   Beta	
   [β]	
  
values	
   in	
   Table	
   2;	
   Cohen,	
   1988).	
   Self-­‐regulatory	
   efficacy	
  
accounted	
   for	
   an	
   additional	
   and	
   significant	
   11%	
   of	
   the	
  

variance	
  in	
  exercise	
  and	
  was	
  the	
  sole	
  significant	
  predictor.	
  

 
Discussion	
  
	
  
The	
  present	
  study	
  was	
  the	
  first	
  to	
  examine	
  the	
  relationships	
  
between	
   arthritis	
   flares,	
   self-­‐regulatory	
   efficacy	
   to	
  
overcome	
   flare	
   barriers,	
   and	
   exercise.	
   Results	
   of	
   the	
  
hierarchical	
   multiple	
   regression	
   analysis	
   supported	
   the	
  
hypothesis	
   that	
   self-­‐regulatory	
   efficacy	
   significantly	
  
predicts	
  weekly	
  exercise	
  volume.	
  Findings	
  also	
  supported	
  	
  	
  
theoretical	
  contentions	
  from	
  self-­‐efficacy	
  theory	
  (Bandura,	
  
1997,	
  	
  	
  2004).	
  	
  	
  Specifically,	
  	
  	
  	
  individuals	
  	
  	
  	
  with	
  	
  	
  higher	
  	
  	
  	
  self-­‐	
  
regulatory	
   efficacy	
   are	
   expected	
   to	
   be	
   persistent	
   in	
  
overcoming	
  challenges	
  and	
  continue	
  performing	
  motivated	
  
behaviours	
  such	
  as	
  exercise	
   (Bandura,	
  1997,	
  2004;	
  Maddux	
  
&	
  Gosselin,	
  2003).	
  	
  

Although	
   prior	
   qualitative	
   research	
   indicated	
   that	
  
adults	
   with	
   arthritis	
   report	
   that	
   their	
   flares	
   interfere	
   with	
  
their	
   exercise	
   (e.g.,	
   Der	
   Ananian	
   et	
   al.,	
   2006a,	
   2006b;	
  
Hewlett	
   et	
   al.,	
   2012;	
   Schoster	
   et	
   al.,	
   2005;	
   Wilcox	
   et	
   al.,	
  
2006),	
  the	
  study	
  finding	
  that	
  arthritis	
   flares	
  did	
  not	
  predict	
  
exercise	
   was	
   not	
   supportive	
   of	
   the	
   hypothesis.	
   A	
  
quantitative	
  study	
  by	
  Gyurcsik	
  and	
  colleagues	
  (2013)	
  found	
  
that	
   individuals	
   meeting	
   and	
   not	
   meeting	
   the	
   exercise	
  
recommendations	
   did	
   not	
   differ	
   relative	
   to	
   pain	
   and	
   flare-­‐
related	
   factors.	
   However,	
   their	
   work	
   did	
   find	
   that	
   those	
  
meeting	
   the	
   recommendation	
   had	
   higher	
   self-­‐regulatory	
  
efficacy.	
  One	
  possible	
  reason	
  for	
  these	
  findings	
  may	
  be	
  that	
  
flare-­‐related	
   cognitions	
   (e.g.,	
   efficacy	
   to	
   overcome	
   flare	
  

	
  	
  
 Table 2:	
  Prediction	
  of	
  moderate-­‐vigorous	
  exercise	
  (N	
  =	
  90)	
  	
   	
   	
   	
   	
  

Predictor	
   R2
adjusted	
  	
   ∆R2	
   ∆F	
   β	
  

Step	
  1	
  
	
  	
  	
  	
  	
  	
  Arthritis	
  flares	
  	
  	
  
	
  
Step	
  2	
  
	
  	
  	
  	
  	
  	
  Arthritis	
  flares	
  	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  Self-­‐regulatory	
  efficacy	
  to	
  overcome	
  flare	
  barriers	
  

	
  	
  	
  	
  .03	
  
	
  

	
  
	
  	
  	
  	
  .14	
  

.04	
  
	
  

	
  
.11	
  

3.86	
  
	
  
	
  

11.67	
  

	
  
.21	
  

	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  .12	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  .35*	
  

*p	
  	
  <	
  .001	
   	
   	
   	
   	
  



Self-­‐Regulatory	
  Efficacy	
  and	
  Exercise	
  (Blouin	
  &	
  Cary)	
  

University	
  of	
  Saskatchewan	
  Undergraduate	
  Research	
  Journal	
  
	
   	
   	
   	
  

barriers),	
   rather	
   than	
   a	
   flare	
   itself,	
   may	
   be	
   the	
   overriding	
  
predictors	
  of	
  exercise.	
  	
  

Evidence	
   for	
   this	
   suggestion	
   comes	
   from	
   prior	
  
research	
   showing	
   that	
   one	
   particular	
   aspect	
   of	
   arthritis	
  —	
  
perceived	
   pain	
   —	
   is	
   not	
   predictive	
   of	
   exercise.	
   Similar	
   to	
  
flares,	
  adults	
  have	
  often	
  reported	
  that	
  their	
  pain	
  is	
  a	
  barrier	
  
to	
   their	
   exercise	
   (e.g.,	
  Brittain	
  et	
   al.,	
   2011;	
  Der	
  Ananian	
  et	
  
al.,	
   2006b;	
   Gyurcsik	
   et	
   al.,	
   2009),	
   but	
   when	
   examined	
  
quantitatively,	
  pain	
  does	
  not	
  seem	
  to	
  differ	
  between	
  those	
  
exercising	
   more	
   or	
   less	
   (e.g.,	
   Brittain	
   et	
   al.,	
   2011;	
   Focht,	
  
Ewing,	
  Gauvin,	
  &	
  Rejeski,	
  2002;	
  Gyurcsik	
  et	
  al.,	
  2009,	
  2013).	
  
Suggestions	
  are	
  that	
  pain-­‐related	
  cognitions,	
  not	
  pain	
  itself,	
  
are	
  what	
  predict	
  whether	
  people	
  will	
   engage	
   in	
  motivated	
  
behaviours,	
   such	
   as	
   exercise	
   (McCracken	
   &	
   Gutierrez-­‐
Martinez,	
  2011;	
  White	
  et	
  al.,	
  2013).	
  Given	
  findings	
  from	
  the	
  
present	
   study,	
   a	
   similar	
   contention	
   may	
   be	
   made.	
   More	
  
specifically,	
   whether	
   individuals	
   perceive	
   that	
   they	
   could	
  
manage	
   a	
   flare	
   and	
   associated	
   exercise	
   barriers	
   (i.e.,	
   have	
  
flare-­‐related	
  cognitions)	
  may	
  be	
  more	
  salient	
  to	
  predicting	
  
exercise	
   than	
   the	
   flare	
   experience	
   alone.	
   Thus,	
   self-­‐
regulatory	
   efficacy	
   to	
   overcome	
   flare-­‐related	
   barriers	
  may	
  
be	
  a	
  key	
  psychosocial	
  factor	
  that	
  helps	
  to	
  explain	
  why	
  some	
  
adults	
  who	
  experience	
  a	
  flare	
  continue	
  to	
  exercise	
  at	
  higher	
  
levels	
  while	
  other	
  adults	
  do	
  not.	
  
	
  

Limitations and Strengths 
The	
   present	
   study	
   had	
   several	
   limitations.	
   First,	
   the	
  

cross-­‐sectional	
   study	
   design,	
   although	
   appropriate	
   for	
   the	
  
stage	
   of	
   research,	
   did	
   not	
   allow	
   cause	
   and	
   effect	
  
conclusions.	
   Second,	
   the	
   sample	
   included	
   primarily	
  white,	
  
female,	
   educated	
   individuals,	
   who	
   met	
   the	
   exercise	
  
recommendations	
   and	
   had	
   computer	
   access	
   to	
   the	
   online	
  
survey.	
   As	
   a	
   result,	
   the	
   findings	
   cannot	
   be	
   generalized	
   to	
  
the	
   broader	
   adult	
   population	
   with	
   arthritis.	
   Third,	
   self-­‐
reported	
   exercise	
   data	
   may	
   be	
   considered	
   a	
   study	
  
limitation.	
   However,	
   in	
   the	
   present	
   study,	
   self-­‐reporting	
  
ensured	
  the	
  reported	
  exercise	
  bouts	
  corresponded	
  with	
  the	
  
self-­‐regulatory	
   efficacy	
   variable.	
   Specifically,	
   the	
   exercise	
  
bouts	
   were	
   ≥	
   20	
   minutes,	
   planned,	
   and	
   self-­‐regulated,	
   in	
  
comparison	
   to	
   reporting	
   incidental	
   or	
   light	
   exercise	
  bouts,	
  
which	
  are	
  often	
  susceptible	
  to	
  participant	
  recall	
  error	
  (Cust	
  
et	
   al.,	
   2008).	
   Furthermore,	
   self-­‐reporting	
   moderate-­‐
vigorous	
  intensity	
  exercise	
  has	
  been	
  found	
  to	
  correlate	
  with	
  
objective	
   measures	
   (Cust	
   et	
   al.,	
   2008;	
   Matthews	
   et	
   al.,	
  
2005).	
   Since	
   data	
   collection	
   involved	
   completion	
   of	
   an	
  
online	
   survey,	
   the	
   use	
   of	
   an	
   objective	
   measure	
   was	
   not	
  
feasible	
   in	
  the	
  present	
  study.	
  Finally,	
  the	
  present	
  study	
  did	
  
not	
   include	
   appropriate	
   measures	
   to	
   allow	
   assessment	
   of	
  
the	
  extent	
  to	
  which	
  arthritis	
   type	
  and	
  severity	
  may	
  predict	
  
exercise.	
   However,	
   given	
   the	
   stage	
   of	
   the	
   research,	
   this	
  
may	
  be	
  a	
  direction	
  for	
  future	
  research	
  and	
  will	
  be	
  discussed	
  
further	
  below.	
  	
  

Despite	
   limitations,	
   the	
   present	
   study	
   had	
   several	
  
strengths.	
  It	
  provided	
  novel	
  information	
  on	
  the	
  relationship	
  
between	
   arthritis	
   flares,	
   self-­‐regulatory	
   efficacy	
   to	
  
overcome	
  flare	
  barriers,	
  and	
  exercise.	
  The	
  research	
  was	
  the	
  
first	
   to	
   show	
   that	
   the	
   experience	
   of	
   a	
   flare	
   was	
   not	
  
predictive	
   of	
   exercise.	
   However,	
   an	
   alterable	
   cognition	
   —	
  
self-­‐regulatory	
  efficacy	
  —	
  was	
  predictive.	
  Another	
  strength	
  
was	
   the	
   theory-­‐based	
  nature	
  of	
   the	
   study,	
  which	
   followed	
  
recommendations	
   to	
   include	
   theory	
   in	
   health-­‐related	
  
research,	
   particularly	
   among	
   individuals	
   with	
   arthritis	
  
(Alliance	
   for	
   the	
   Canadian	
   Arthritis	
   Program,	
   2006;	
  
Baranowski	
   et	
   al.,	
   1998;	
   Painter,	
   Borba,	
   Hynes,	
   Mays,	
   &	
  
Glanz,	
  2008).	
  The	
  advantage	
  of	
  conducting	
  a	
  theory-­‐based	
  
study	
   is	
   that	
  once	
  causal	
   relationships	
  are	
  established,	
   the	
  
theory	
   can	
   be	
   used	
   to	
   design	
   an	
   intervention	
   to	
   alter	
  
problematic	
   factors	
   in	
   order	
   to	
   enhance	
   exercise	
  
participation.	
  	
  

	
  

Future Directions 
Future	
   research	
   should	
   employ	
   broader	
   recruitment	
  

strategies	
   for	
   inclusion	
   of	
   a	
   more	
   diverse	
   sample,	
   to	
  
enhance	
   generalizability.	
   For	
   example,	
   community-­‐based	
  
organizations	
   and	
   lower	
   socioeconomic	
   status	
  
neighborhoods	
   could	
  be	
   approached,	
   to	
   increase	
   inclusion	
  
of	
  racial	
  minorities	
  and	
   less	
  educated	
   individuals.	
  Research	
  
should	
   also	
   examine	
   whether	
   those	
   who	
   meet	
   or	
   do	
   not	
  
meet	
   the	
   exercise	
   recommendation	
   of	
   150+	
   minutes	
   per	
  
week	
   differ	
   in	
   their	
   self-­‐regulatory	
   efficacy	
   to	
   overcome	
  
flare	
  barriers.	
  Based	
  on	
  theory,	
  those	
  who	
  do	
  not	
  meet	
  the	
  
recommendation	
  should	
  have	
  lower	
  self-­‐regulatory	
  efficacy	
  
than	
   those	
   who	
   do	
   meet	
   the	
   recommendation	
   (Bandura,	
  
1997;	
  Maddux	
  &	
  Gosselin,	
  2003).	
  	
  

In	
  addition,	
  future	
  research	
  could	
  use	
  an	
  experimental	
  
design	
   to	
   examine	
   the	
   theoretical	
   contention	
   that	
   people	
  
with	
   higher	
   self-­‐regulatory	
   efficacy	
   should	
   persist	
   longer	
  
when	
   trying	
   to	
   overcome	
   an	
   exercise	
   challenge	
   (Bandura,	
  
1997;	
   Maddux	
   &	
   Gosselin,	
   2003).	
   For	
   example,	
   an	
  
experiment	
   could	
   manipulate	
   the	
   level	
   of	
   perceived	
  
challenge	
   during	
   a	
   flare	
   by	
   presenting	
   more	
   or	
   less	
  
challenging	
   written	
   stories	
   to	
   higher	
   or	
   lower	
   efficacy	
  
individuals.	
   Then,	
   their	
   persistence	
   to	
   deal	
   with	
   the	
  
presented	
  story	
  could	
  be	
  assessed.	
  Theoretical	
  contentions	
  
would	
   be	
   supported	
   if	
   individuals	
   with	
   higher	
   efficacy	
  
persist	
   longer	
   in	
   response	
  to	
   the	
  higher	
  challenge	
  scenario	
  
than	
  those	
  with	
  lower	
  efficacy.	
  	
  

Finally,	
   investigation	
   of	
   the	
   extent	
   to	
   which	
   arthritis	
  
severity	
  may	
  predict	
  exercise	
  was	
  beyond	
  the	
  scope	
  of	
  the	
  
current	
   study.	
   However,	
   recall	
   theoretical	
   contentions	
  
suggest	
   that	
   cognitions	
   (e.g.,	
   self-­‐regulatory	
  efficacy)	
  may	
  
be	
   important	
   predictors	
   of	
   behaviour	
   when	
   individuals	
  
experience	
   behavioural	
   challenges	
   (Bandura,	
   1997,	
   2004).	
  
The	
   current	
   study	
   examined	
   only	
   one	
   type	
   of	
   arthritis	
  
challenge	
  —	
   the	
  experience	
  of	
  an	
  arthritis	
   flare	
   in	
  general.	
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Given	
  arthritis	
   symptoms	
  and	
   flares	
  may	
  differ	
   in	
   severity,	
  
the	
   potential	
   corresponding	
   level	
   of	
   challenge	
   to	
   exercise	
  
may	
   vary	
   between	
   individuals	
   (PHAC,	
   2010).	
   Thus,	
   a	
  
direction	
   for	
   future	
   research	
   may	
   be	
   to	
   examine	
   whether	
  
measures	
  of	
   arthritis	
   severity,	
   including	
   fluctuations	
   in	
   the	
  
severity	
  of	
  flare	
  experiences,	
  predict	
  exercise	
  participation.	
  
Based	
  on	
  theory,	
  those	
  who	
  experience	
  less	
  severe	
  arthritis	
  
and	
  flares,	
  and	
  have	
  greater	
  self-­‐regulatory	
  efficacy,	
  would	
  
be	
  expected	
  to	
  exercise	
  more	
  (Bandura,	
  1997,	
  2004).	
  

 
Conclusion and Practical Application 

The	
   Public	
   Health	
   Agency	
   of	
   Canada	
   (2010)	
  
recommends	
   that	
   individuals	
   with	
   arthritis	
   engage	
   in	
  
regular	
   exercise	
   in	
   order	
   to	
   help	
   with	
   disease	
   self-­‐
management.	
   The	
   present	
   study	
   provided	
   novel	
  
information	
   that	
   having	
   high	
   self-­‐regulatory	
   efficacy	
   may	
  
be	
   important	
   when	
   individuals	
   try	
   to	
   overcome	
   flare	
  
barriers	
  to	
  exercise.	
  In	
  contrast,	
  the	
  overall	
  experience	
  of	
  an	
  
arthritis	
   flare	
   did	
   not	
   predict	
   exercise.	
   If	
   future	
   research	
  
finds	
   a	
   causal	
   relationship	
   between	
   efficacy	
   to	
   overcome	
  
flare	
  barriers	
  and	
  exercise,	
  then	
  theory-­‐based	
  interventions	
  
can	
   be	
   designed	
   that	
   target	
   self-­‐regulatory	
   efficacy	
  
enhancement	
   (e.g.,	
   through	
   verbal	
   persuasion	
   and	
  
modelling	
  of	
  appropriate	
  coping	
  strategies;	
  Bandura,	
  1997).	
  
This	
   type	
   of	
   intervention	
   could	
   help	
   individuals	
   persist	
   in	
  
overcoming	
  challenges	
  and	
  adhering	
  to	
  their	
  exercise	
  plans,	
  
to	
  better	
  self-­‐manage	
  their	
  arthritis.	
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