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Introduction

Rheumatoid arthritis (RA) is a chronic autoimmune disor-
der which causes inflammation leading to symptoms of 
pain, stiffness, and swelling of the joints (Lee and Weinblatt, 
2001). In addition to these physical and physiological 
symptoms, patients with RA are also more likely to experi-
ence compromised psychological well-being (Treharne 
et al., 2005). Approximately 0.8 per cent of British adults 
are affected by RA (Symmons et al., 2002).

Regular physical activity (PA) is associated with physi-
cal as well as psychological benefits (Nelson et al., 2007) 
for both non-clinical and patient groups. In the case of RA 
patients, however, the large majority have been found not 
to reach the public health recommendations regarding PA 
participation (Hootman et al., 2003). Thus, there is a par-
ticular need to understand the determinants of PA in this 
patient group and it is important for research on such ques-
tions to be theoretically based (Michie et al., 2008).

In recent work on PA promotion, Self-determination 
Theory (SDT) has been widely used to explain the factors 
impacting behaviour adoption and maintenance in the 

exercise domain (Deci and Ryan, 2000). SDT focuses on 
the ‘why’ of behaviour and assumes that human motivation 
varies in the extent to which it is autonomous and/or con-
trolled. When participating for autonomous reasons, people 
feel free to engage in the activity because they personally 
value the activity and/or because of inherent interest and 
enjoyment. People engaging for controlled reasons may 
feel they have been forced to exercise for extrinsic rewards 
and/or participate out of the feelings of guilt (e.g. to please 
their partner and/or because their general practitioner told 
them to be more active).
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The tenets of SDT have been examined within different 
populations and supported by studies conducted in different 
health-care settings (Ng et  al., 2012). However, research 
testing predictions emanating from this theoretical frame-
work in relation to PA behaviour in clinical populations 
have received limited attention. In an SDT-based study 
involving RA patients by Hurkmans et  al. (2010), higher 
levels of autonomous motivation significantly predicted 
higher levels of self-reported PA.

Basic Psychological Needs Theory (BPNT) (Ryan, 
1995), a sub-theory of SDT, suggests that the origins of 
autonomous motivation is initiated from individuals’ innate 
propensity to fulfil three basic psychological needs; that is, 
the needs for autonomy, competence and relatedness. Past 
research in the exercise domain has been supportive of the 
expected positive relationship between basic need satisfac-
tion and participants’ autonomous motivation for engaging 
in PA (Wilson et al., 2002). It is also assumed (Deci and 
Ryan, 2000) that when the basic psychological needs have 
been satisfied, this would negatively predict controlled 
motivation (Figure 1). Previous work in PA settings has 
supported this prediction (Gunnell et  al., 2014). To our 
knowledge, however, the implications of basic need satis-
faction for autonomous and controlled motivations to par-
ticipate in PA have not been examined in the case of patient 
groups, such as people living with RA.

According to BPNT, the social environment plays a criti-
cal role in the degree to which the needs are satisfied (Deci 
and Ryan, 2000). BPNT places emphasis on the interper-
sonal styles of significant others whose behaviours and inter-
actions create that social environment. Two interpersonal 
styles that have received the most attention are a controlling 
style, which entails the important other being coercive and 
acting in a pressuring manner, and an autonomy supportive 

style (Deci and Ryan, 1987). Autonomy support is evidenced 
when important others provide opportunities for choice and 
a meaningful rationale, recognize the feelings and experi-
ence of the participants involved and minimize the use of 
pressures and demands (Williams et al., 1996). Autonomy 
supportive social environments are also considered to facili-
tate greater autonomous motivation and internalization of 
regulatory processes and thus promote effective, long-term 
behaviour change.

Iversen et  al. (1999) found RA patients who indicated 
had experience engaging in PA to perceive that their rheu-
matologist provided more social support for PA. Research 
by Hurkmans et  al. (2010), however, indicated that the 
patients’ views of the amount of autonomy support from  
the rheumatologist were not significantly related to self-
reported PA participation. It might be the case that the key 
source(s) of autonomy support for PA participation in RA 
patients may not only be their rheumatologist but also other 
important person/people such as their general practitioner 
or nurse (Wilcox et  al., 2006), their partner and/or their 
children (Rouse et  al., 2011). In the present study and 
extending the research of Hurkmans et al. (2010), the RA 
patients sampled were able to indicate who might be their 
‘significant other’ in terms of their efforts to be physically 
active, and ratings of autonomy support were referenced to 
this individual (e.g. my rheumatologist) or individuals (e.g. 
my children).

According to BPNT (Ryan, 1995), the fulfilment of the 
basic needs is not only expected to be relevant to different 
motivation regulations and levels of participation in the 
activity in question, but also to the likelihood of experiencing 
well-being and/or ill-being within and as a result of engage-
ment in the activity. These predictions have been supported 
within exercise settings where basic need satisfaction was 

Figure 1.  Hypothesized model: Social environmental–Needs–Motivation–Consequences.
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positively predicted a number of well-being indicators in 
non-clinical populations (e.g. (Ferrand et al., 2012), includ-
ing feelings of vitality (Gunnell et  al., 2013). The present 
study expands on past work by considering whether auton-
omy support provision by one’s important other(s) predicts 
RA patients’ basic need satisfaction, autonomous and con-
trolled motivation for PA, and reported vitality and PA 
participation.

Within the seminal work of Hurkmans et  al. (2010) 
focused on people living with RA, the associations between 
SDT-based constructs (and other variables including age, 
disease duration) to PA levels were examined univariately 
via hierarchical multiple regression. A major purpose of the 
present study was to test, in a sample of RA patients, a 
BPNT-based hypothesized motivational sequence (auton-
omy support to basic need satisfaction to motivation regu-
lations to PA/well-being) following the theoretical structure 
proposed by Vallerand (1999). Structural equation model-
ling (SEM), which controls for measurement error, was 
employed to test the hypothesized motivational sequence.

Also extending SDT-grounded research on clinical pop-
ulations, the second aim of the present study was to test the 
assumed indirect effects within this sequence in the case of 
RA patients. Specifically, we hypothesized that (1) auton-
omy support provided by an important other(s) will posi-
tively predict the three basic psychological needs, (2) the 
three basic psychological needs will positively predict 
autonomous motivation regulation and negatively predict 
controlled motivation regulation, (3) autonomous motiva-
tion will positively predict subjective vitality and self-
reported level of PA, and controlled motivation will 
negatively predict these variables, and (4) the three basic 
psychological needs will mediate the relationship between 
autonomy support provided by the important other(s) and 
the composite motivation regulations, and the motivation 
regulations will mediate the relationships between the three 
basic psychological needs and subjective vitality and self-
reported PA.

Material and methods

Participants and procedures

After receiving ethical approval from the National Health 
Services ethics committee, participants were recruited via 
mail if listed as a member of the National Rheumatoid 
Arthritis Society (NRAS). Following the completion of the 
consent form, the participants were requested to respond to 
a multi-section questionnaire and return by post. A postal 
survey was mailed to 500 members of the NRAS, 335 
questionnaire packs were returned (return rate 67%) and 
207 of these questionnaires were usable in terms of com-
pletion of the targeted scales (57 males, 150 females). 
Missing values were replaced by the mean of each sub-
scale in order to retain the maximum participant number. 

The observed response rate is similar to what has been 
reported in previous research on this population (e.g. 62%, 
Eurenius et al., 2005; and 64%, Van Den Berg et al., 2006). 
In the Hurkmans et al. (2010) study, the response rate to a 
postal survey was increased from 33 to 42 per cent after 
telephone contact with the non-responders.

The mean age of the RA patients in the current sample 
was 58 years (range = 27–82 years; standard deviation 
(SD) = 11). Over 99 per cent of the study participants were 
White British. Within the sample, the educational levels 
represented were A level (28.5%, equivalent to high school 
level), degree/undergraduate level (18%) and postgraduate 
level (12%). The large majority (69.6%) were married, 
4.3 per cent were living with a partner, 6.8 per cent were 
single, 12.1 per cent were separated/divorced and 7.2 per 
cent of the patients in the sample were widowed.

Measures
Autonomy support for PA engagement.  The autonomy sup-
port deemed to be offered for PA engagement from impor-
tant others, in the view of the RA patients, was assessed 
through the previously validated Important Other Climate 
Questionnaire (Williams et  al., 2006). Participants were 
requested to identify one significant other who was particu-
larly influential in their attempt to become physically 
active. The perceived level of autonomy support provided 
from the identified significant other(s) was subsequently 
assessed via six items (e.g. ‘I feel that my important person 
provides me with choices and options about physical activ-
ity and health’). Each item was responded to using a 7-point 
Likert-type scale (strongly disagree = 1; strongly agree = 7). 
In previous research in the exercise context, this scale has 
demonstrated good internal reliability with an observed 
Cronbach’s alpha of .93 (Rouse et al., 2011).

Basic need satisfaction in exercise.  The Psychological Need 
Satisfaction in Exercise Scale (Wilson et al., 2006) was used 
to assess participants’ perceptions of competence, autonomy 
and relatedness within their PA/exercise programme. Each 
of the subscales contains six items and responses were pro-
vided on a 6-point scale ranging from 1 = false to 6 = true. 
An example item for the need for autonomy is ‘I feel free to 
be physically active in my own way’, for relatedness is ‘I 
feel attached to those who participate in physical activities 
with me because they accept me for who I am’, and for com-
petence is ‘I feel that I am able to participate in physical 
activities that are personally challenging’. Previous research 
in the PA domain has provided support for the internal reli-
ability of the autonomy (α = .91), relatedness (α = .90) and 
competence (α = .90) subscales (Wilson et al., 2006).

Exercise motivation regulations.  The Behavioural Regulation 
in Exercise Questionnaire–2 (BREQ-2) (Markland and 
Tobin, 2004) was used to measure participants’ motivational 
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regulations for engagement in PA. The 19-item BREQ-2 
assesses external (4 items, such as ‘I engage in physical 
activity because other people say I should’), introjected (3 
items, such as ‘I feel guilty when I don’t exercise’), identi-
fied (4 items, such as ‘It’s important for me to regularly par-
ticipate in physical activity’) and intrinsic (4 items, such as 
‘I engage in physical activity because it’s fun’) regulations 
as well as amotivation (4 items, such as ‘I don’t see why I 
should have to be physically active’). Responses to each of 
the items were scored on a scale ranging from 0 (not at all 
true) to 4 (very true). Previous research (Markland and 
Tobin, 2004) provided support for the internal reliability of 
the intrinsic regulation (α = .86), identified regulation 
(α = .73), introjected regulation (α = .80), external regulation 
(α = .79) and amotivation (α = .83) subscales.

Self-reported PA.  The Godin–Shephard Leisure Time Physi-
cal Activity Questionnaire (Godin and Shephard, 1985) 
was employed to assess leisure time PA. This self-report 
questionnaire has been used in previous research on clinical 
groups, such as diabetes patients (Margaret et  al., 2004). 
Past work has revealed the test–retest reliability of this 
questionnaire to be 0.64 and its concurrent validity has 
been supported (Godin et  al., 1986). Participants were 
asked to report their PA over the past 7 days, using a 15-min-
ute bout as the minimum time. Specifically, they indicated 
the frequencies of the time spent engaged in PA of strenu-
ous, moderate and mild intensity levels. Weekly overall 
leisure time PA was calculated using the following for-
mula: Physical Activity Index (PA index) = (9 × strenu-
ous) + (5 × moderate) + (3 × mild). The PA index was used in 
the current study as the indicator of the RA patients’ level 
of PA.

Feelings of energy and vitality.  The 6-item Subjective Vitality 
Scale (Ryan and Frederick, 1997) was employed to assess 
participants’ state of feeling alive and alert (i.e. having 
energy available to the self, Bostic et al., 2000) as an indi-
cator of psychological well-being. An example item is ‘In 
general, over the last 2 weeks, I feel alive and full of vital-
ity’. Answers were rated on a 7-point scale ranging from 1 
(not at all true) to 7 (very true). Good internal consistency 
had been reported in the exercise context (e.g. Cronbach’s 
α = .92, Rouse et al., 2011).

Data analysis.  Following the conducting of descriptive and 
correlation analyses, the data were analysed through SEM 
(AMOS, version 19). The maximum likelihood method 
was used, and the Satorra–Bentler adjustment for the chi-
square was considered because it provides more accurate 
standard errors when data are marked by non-normality 
(Byrne, 2006). The application of the chi-square to assess 
the adequacy of model fit has been criticized on account of 
the statistic’s sensitivity to sample size. A non-significant 
Satorra–Bentler χ2 value indicates that the data fit the 

proposed model. The following fit indices were also used to 
provide additional evidence regarding the adequacy of the 
proposed model: Comparative Fit Index (CFI), Root Mean 
Square Error of Approximation (RMSEA), Standardized 
Root Mean Square Residual (SRMR) and the Non-Normed 
Fit Index (NNFI). It is recommended that the CFI and 
NNFI should be close to 0.90 or above to indicate a good 
model fit to the data (Hu and Bentler, 1995). In terms of the 
SRMR and RMSEA, it is recommended that SRMR and 
RMSEA values between .05 and .10 are considered accept-
able, close or lower than .08 is optimal (Cole and Maxwell, 
1985). The factorial structure of each scale in the current 
study was tested via confirmatory factor analysis.

In order to reduce non-normality in the data (Little et al., 
2002), the number of observed variables was reduced by 
parcelling. The guide for parcelling was based on the factor 
loading, the largest of which was paired with the smallest to 
gain a balance between the parcelled indicators (Little et al., 
2002). In line with Deci and Ryan’s (2000) theoretical rea-
soning, an autonomous motivation regulation latent variable 
was created by combining intrinsic motivation and identi-
fied items. A controlled motivation regulation latent varia-
ble was formed by combining external regulations and 
introjected items. The autonomous motivation regulation 
was indexed by four parcels, and the controlled motivation 
regulation was indexed by three parcels and one single item.

Results

Descriptive statistics, Pearson correlations and 
reliability

Descriptive statistics, internal reliability coefficients and 
bi-variate correlation coefficients for all variables are pro-
vided in Table 1. On average, the RA patients reported 
moderately high autonomy support from their important 
other. Mean levels of autonomous motivation were moder-
ate while the observed mean for controlled motivation was 
low. Participants reported moderate levels of subjective 
vitality and low levels of PA. All of the subscales demon-
strated acceptably high internal reliability (α = .80–.92). 
The correlations between the three need satisfactions were 
moderately high and positive. The observed correlation 
between the need for autonomy and the need for related-
ness was lower (r = .29) than the other two pairs of associa-
tions (r = .48 and .46, respectively).

SEM

The paths which achieved statistical significance are pre-
sented in Figure 2. For ease of viewing, only the latent vari-
ables and the significant paths are presented. All 
hypothesized paths between autonomy support and three 
basic psychological needs were positive and significant. 
Competence need satisfaction only positively predicted 
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autonomy motivation regulation. Relatedness was not 
related to autonomous motivation regulation, and unex-
pectedly was positively associated with controlled motiva-
tion regulation. A positive path between autonomous 
motivation regulation and each of the outcome variables 
(i.e. subjective vitality and the PA index) was observed. 
However, no significant path between controlled motiva-
tion regulation and either of the outcome variables emerged.

Based on the modification indices, three co-variances 
were added between the residual of the three basic psycho-
logical needs to improve the model fit. These changes are 
reasonable as they are theoretically consistent (i.e. we 
expect the three basic psychological needs to be positively 
correlated; Deci and Ryan, 2000; Ryan, 1995) and are 
aligned with the approach taken in past studies from exer-
cise (Puente and Anshel, 2010) contexts. Adding the three 
co-variances could help us estimate the model more accu-
rately and indeed improved fit indices: observed CFI values 

increased from 0.89 to 0.91, and the NNFI improved from 
0.87 to 0.90. These revised fit indices could be considered 
marginally acceptable. The SRMR decreased from .13 to 
.09, and RMSEA decreased from .087 to .078. Taken in 
their totality, these results provided partial support for the 
hypothesized model (Satorra–Bentler χ2 value was 
decreased from 613.79 (270) to 536.18 (237)).

Indirect effects

To test the theoretically assumed indirect effects, first, we 
examined the indirect effects from autonomy support to the 
PA index and reported vitality which were both significant 
but minimal. Second, the assumed indirect effects of need 
satisfaction between autonomy support from important oth-
ers and the composite motivation regulations, as well as to 
the targeted outcome variables were tested. The indirect 
effect from autonomy support to autonomous motivation 

Table 1.  Descriptive statistics, internal reliabilities and correlations between study variables.

Variables M SD Range Alpha (1) (2) (3) (4) (5) (6) (7)

(1) Important other’s autonomy support 5.70 1.38 1–7 .88 –  
(2) Autonomy 4.93 1.37 1–6 .89 .31** –  
(3) Competence 3.12 1.51 1–6 .90 .27** .48** –  
(4) Relatedness 3.54 1.70 1–6 .91 .27** .29** .46** –  
(5) Autonomous motivation regulation 2.62 1.16 0–4 .91 .28** .46** .50** .36** –  
(6) Controlled motivation regulation 1.03 1.12 0–4 .80 .07 −.21** −.09 .09 −.13 –  
(7) Subjective vitality 3.93 1.63 1–7 .92 .22** .43** .49** .13 .34** −.22** –
(8) PA index 24.17 18.54 0–89 .08 .27** .23** −.01 .29** −.15* .31**

SD: standard deviation; PA: physical activity.
*p < .05; **p < .01.

Figure 2.  Result of structural equation modelling analysis on the proposed model. For simplicity, the loading of each item is not 
presented here (PA index = physical activity index).
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regulation was significant and from autonomy support to 
controlled motivation regulation was not statistically sig-
nificant. These results indicated that the effect of autonomy 
support from important other(s) to autonomous motivation 
regulation was mediated by need satisfaction.

Third, the presumed mediational roles of autonomous 
and controlled regulations in terms of the relationship 
between need satisfaction and the outcome variables were 
tested. Considering the three different needs to the two out-
come variables separately, results indicated that the indirect 
effects from need for competence to vitality (β = .17; 
p < .05), and the need for autonomy to vitality (β = .19; 
p < .05) were significant (Table 2). The need for relatedness 
to vitality (β = –.01; p = .09) approached significance. The 
indirect effects of the motivation regulations to vitality 
were only significant for the need for competence and the 
need for autonomy, and these effects were low. The indirect 
effects of the need for competence to PA was β = .14 
(p < .05), the need of relatedness to the PA index was β = .02 
(p = .09) and the need for autonomy to the PA index was 
β = .14 (p = .09).

Discussion

Extending past research, this study examined a hypothe-
sized motivation sequence which assumed differential rela-
tionships from autonomy support to the basic needs, to 
autonomous and controlled motivation regulation and then 
to the two targeted outcome variables (reported PA and sub-
jective vitality, as a key marker of well-being), in the case 
of RA patients. In the present study and aligned with previ-
ous research (Moustaka et  al., 2012), autonomy support 
provided from a significant other was positively linked to 

patients’ need satisfaction. When RA patients perceived 
that their significant other provides them with choice, con-
siders their perspective, and encourages input into and 
decision making in terms of their PA pursuits, they indi-
cated feeling more competent within the PA domain, more 
close to the people pertinent to their PA participation, and 
also witnessed a greater sense of autonomy when partici-
pating in PA.

Our results revealed differential relationships between 
the three psychological needs and the RA patients’ motiva-
tion regulations for PA. First, the observed significant 
paths from autonomy need satisfaction to both autono-
mous motivation regulation and controlled motivation 
regulation were consonant with our hypotheses. These 
findings suggest that where the need for autonomy had 
been fulfilled, RA patients are more prone to feel that they 
engage in PA volitionally. On the contrary, for the RA 
patients who reported low autonomy need satisfaction, 
they were more likely to indicate that they are engaging in 
PA because of more controlling reasons (e.g. free coupon 
for gym visits; complying with someone who expects them 
to be more active).

The predicted and observed positive link between com-
petence need satisfaction and autonomous motivation regu-
lation is consonant with past work in exercise (Puente and 
Anshel, 2010) and physical education (Ntoumanis, 2001) 
contexts. It is interesting to note that in previous research, 
competence need satisfaction tends to be the strongest pre-
dictor of autonomous reasons for engagement. However, in 
our study, the paths between autonomy and competence 
need satisfaction to autonomous motivation were more or 
less equivalent. This is perhaps because the RA patients 
were not likely to be in an achievement-focused context 

Table 2.  Indirect effects.

Independent variable (IV) Mediators (M) Dependent variable (DV) Standardized indirect effect

Autonomy support Basic needs and 
motivational regulation

Vitality .11*

  Basic needs and 
motivational regulation

Physical activity index .09*

Autonomy support Competence Autonomous motivation 
regulation

.24*

  Autonomy  
  Relatedness  
  Competence Controlled motivation regulation −.08
  Autonomy  
  Relatedness  
Competence Motivation regulation Vitality .17*
  Motivation regulation Physical activity index .14*
Autonomy Motivation regulation Vitality .19*
  Motivation regulation Physical activity index .14*
Relatedness Motivation regulation Vitality −.01
  Motivation regulation Physical activity index .02

*p < .05.
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when engaged in PA and thus, were less likely to centre on 
demonstrating high levels of ability.

Contrary to our hypotheses, the need for relatedness pos-
itively predicted controlled motivation regulation and did 
not significantly relate to autonomous motivation regula-
tion. These findings may be due to RA patients participating 
in PA because they did not want to disappoint or ‘let down’ 
their important other(s) by not engaging in a behaviour that 
is beneficial to their overall functioning and disease man-
agement. That is, the heightened feelings of relatedness with 
significant others related to their PA may have led to an 
exacerbation of more controlled reasons for PA participation 
in this clinical population; that is, they felt more like they 
have to be physically active for the people they are close to 
within the PA setting, because of the overall and disease-
specific benefits of regular PA for people with RA. Further 
research is required to substantiate such speculations. More 
in-depth information garnered via qualitative methodolo-
gies will help us to further understand the nature of RA 
patients’ social interaction and exchanges with fellow exer-
cisers or others (e.g. fitness instructors, their families, 
friends) pertinent to their reasons for PA engagement 
(Wilcox et al., 2006) and their motivational implications.

The hypothesized relationships between autonomous 
motivation regulation and the targeted outcomes were sig-
nificant and consistent with previous research conducted 
within the exercise setting (Standage et al., 2012). Results 
indicated that when the reasons for RA patients participating 
in PA were more autonomous or self-determined, it was more 
likely that they reported greater psychological well-being 
and higher levels of PA participation. With respect to the 
observed non-significant relationship between controlled 
motivation regulation and subjective vitality, it has been sug-
gested that controlled motivation may be less relevant to 
indicators of positive functioning (Teixeira et al., 2012). In 
future studies, the potential implications of controlled moti-
vation regulation for negative health-related outcomes in RA 
patients should be considered, for example, negative affect, 
depression or persistence (Gonzalez-Cutre and Sicilia, 2011; 
Pelletier et al., 2001). This might be a particularly important 
line of work with the targeted patient group as RA patients 
have been found to have higher prevalence of depression 
than the general population (Evers et al., 1997).

The expected indirect effects of need for autonomy and 
need for competence, in terms of the relationship between 
autonomy support from important others and autonomous 
motivation regulation, were both significant, but the indi-
rect effects were quite low. This suggests that there are 
other variables which may serve as mediators in the rela-
tionship in question. For example, according to the expec-
tancy value model (Wigfield and Eccles, 2000), individuals’ 
beliefs regarding their ability and achievement values will 
be influenced by the larger social context, including part-
ners, children and/or whoever the individual considers as 
an important person in that particular situation.

Regarding the hypothesized indirect effects of motiva-
tion regulations, the relationship between the need for com-
petence and the need for autonomy to subjective vitality was 
significantly mediated by autonomous motivation, as well 
as the associations between the need for competence and the 
need for autonomy to the PA index. These findings extend 
results from previous work in the sport setting (Reinboth 
et  al., 2004) which have indicated that the effect of need 
satisfaction would be mediated by motivational regulations 
instead of having a direct effect on the outcome variables, 
that is, subjective well-being and PA engagement.

As the current study adopted a cross-sectional design, it 
is important that the observed significant relationships 
between autonomy support, basic needs, motivation regula-
tions and the targeted outcomes are not considered to be 
causal. Longitudinal work is warranted and, in particular, 
experimental studies which would allow a test of the effects 
of different levels of autonomy support on PA engagement 
and associated well-being indicators in people living with 
RA. The measurement of PA in this study entailed the use 
of a valid (e.g. the questionnaire had been successfully used 
in studies involving other clinical populations such as  
spinal cord injured patients (Keegan et al., 2012) and stroke 
patients (Cavalcanti et al., 2012) albeit self-report ques-
tionnaire. In future research, objective measures of PA 
(such as pedometers or accelerometers) could also be 
employed to complement the assessment of subjective 
levels of PA.

In conclusion, our findings indicate that the autonomy 
support provided by important other(s) in terms of PA 
engagement can fulfil RA patients’ basic psychological 
needs. Satisfaction of these basic needs may enhance 
autonomous motivation and contribute to higher levels of 
PA and subjective vitality in this patient group. The present 
results provide valuable insight into how we can foster 
greater health and functioning in RA patients, as past work 
has indicated that regular PA results in both psychological 
and physiological benefits for RA patients (Metsios et al., 
2008) and has pointed to the health-related costs of insuf-
ficient levels of PA in this patient group (Hootman et al., 
2003; Metsios et al., 2008).

Acknowledgements

Trial Number: The trial is registered as Current Controlled Trials 
ISRCTN04121489.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship and/or publication of this article.

Funding

The research described within this article was conducted within a 
larger project funded by the Medical Research Council National 
Prevention Research Initiative (Phase 3).

 at Curtin University Library on March 17, 2016hpo.sagepub.comDownloaded from 

http://hpo.sagepub.com/


8	 Health Psychology Open ﻿

References

Bostic TJ, Rubio DM and Hood M (2000) A validation of the 
subjective vitality scale using structural equation modeling. 
Social Indicators Research 52: 313–324.

Byrne BM (2006) Structural Equation Modeling with AMOS: 
Basic Concepts, Applications, and Programming. New 
York: Routledge.

Cavalcanti P, Campos T and Araujo J (2012) Actigraphic anal-
ysis of the sleep–wake cycle and physical activity level 
in patients with stroke: Implications for clinical practice. 
Chronobiology International 29(9): 1267–1272.

Cole DA and Maxwell SE (1985) Multitrait-multimethod com-
parisons across populations: A confirmatory factor analytic 
approach. Multivariate Behavioral Research 20(4): 389–417.

Deci EL and Ryan RM (1987) The support of autonomy and 
the control of behavior. Journal of Personality and Social 
Psychology 53(6): 1024–1037.

Deci EL and Ryan RM (2000) The ‘what’ and ‘why’ of goal pur-
suits: Human needs and the self-determination of behavior. 
Psychological Inquiry 11(4): 227–268.

Eurenius E and Stenstrom CH; The PARA Study Group (2005) 
Physical activity, physical fitness, and general health percep-
tion among individuals with rheumatoid arthritis. Arthritis & 
Rheumatism 53(1): 48–55.

Evers AWM, Kraaimaat FW, Geenen R, et al. (1997) Determinants 
of psychological distress and its course in the first year 
after diagnosis in rheumatoid arthritis patients. Journal of 
Behavioral Medicine 20(5): 489–504.

Ferrand C, Nasarre S, Hautier C, et  al. (2012) Aging and well-
being in French older adults regularly practicing physical 
activity: A self-determination perspective. Journal of Aging 
and Physical Activity 20: 215–230.

Godin G and Shephard RJ (1985) A simple method to assess 
exercise behavior in the community. Canadian Journal of 
Applied Sport Sciences 10(3): 141–146.

Godin G, Tobin J and Bouillon J (1986) Assessment of leisure 
time exercise behavior by self-report: A concurrent validity 
study. Canadian Journal of Public Health 77: 359–362.

Gonzalez-Cutre D and Sicilia A (2011) Motivation and exercise 
dependence: A study based on self-determination theory. 
Research Quarterly for Exercise and Sport 83(2): 318–329.

Gunnell KE, Crocker PRE, Mack DE, et al. (2014) Goal contents, 
motivation, psychological need satisfaction, well-being and 
physical activity: A test of self-determination theory over 
6 months. Psychology of Sport and Exercise 15(1): 19–29.

Gunnell KE, Crocker PRE, Wilson PM, et al. (2013) Psychological 
need satisfaction and thwarting: A test of Basic Psychological 
Needs Theory in physical activity contexts. Psychology of 
Sport and Exercise 14(5): 599–607.

Hootman JM, Macera CA, Ham SA, et al. (2003) Physical activity 
levels among the general US adult population and in adults 
with and without arthritis. Arthritis & Rheumatism 49(1): 
129–135.

Hu L and Bentler PM (1995) Evaluating model fit. In: Hoyle RH 
(ed.) Structural Equation Modeling: Concepts, Issues and 
Applications. Thousand Oaks, CA: SAGE, pp. 76–99.

Hurkmans EJ, Maes S, de Gucht V, et al. (2010) Motivation as a 
determinant of physical activity in patients with rheumatoid 
arthritis. Arthritis Care & Research 62(3): 371–377.

Iversen MD, Fossel AH and Daltroy LH (1999) Rheumatologist-
patient communication about exercise and physical therapy 
in the management of rheumatoid arthritis. Arthritis care and 
research 12(3): 180–192.

Keegan JP, Chan F, Ditchman N, et  al. (2012) Predictive abil-
ity of pender’s health promotion model for physical activity 
and exercise in people with spinal cord injuries: A hierarchi-
cal regression analysis. Rehabilitation Counseling Bulletin 
56(1): 34–47.

Lee DM and Weinblatt ME (2001) Rheumatoid arthritis. The 
Lancet 358(9285): 903–911.

Little TD, Cunningham WA, Shahar G, et al. (2002) To parcel or 
not to parcel: Exploring the question, weighting the merits. 
Structural Equation Modeling 9(2): 151–173.

Margaret G, Diane B, Maryanne D, et al. (2004) Preliminary test-
ing of a program to prevent type 2 diabetes among high-risk 
youth. Journal of School Health 74(1): 10–15.

Markland D and Tobin V (2004) A modification to the behav-
ioral regulation in exercise questionnaire to include and 
assessment of amotivation. Journal of Sport & Exercise 
Psychology 26: 191–196.

Metsios GS, Stavropoulos-Kalinoglou A, Veldhuijzen van Zanten 
JJ, et al. (2008) Rheumatoid arthritis, cardiovascular disease 
and physical exercise: A systematic review. Rheumatology 
47(3): 239–248.

Michie S, Hardeman W, Fanshawe T, et al. (2008) Investigating 
theoretical explanations for behaviour change: The case 
study of ProActive. Psychology & Health 23(1): 25–39.

Moustaka FC, Vlachopoulos SP, Kabitsis C, et al. (2012) Effects 
of an autonomy-supportive exercise instructing style on 
exercise motivation, psychological well-being, and exer-
cise attendance in middle-age women. Journal of Physical 
Activity and Health 9: 138–150.

Nelson ME, Rejeski WJ, Blair SN, et al. (2007) Physical activ-
ity and public health in older adults: Recommendation from 
the American College of Sports Medicine and the American 
Heart Association. Circulation 116(9): 1094–1105.

Ng JYY, Ntoumanis N, Thogersen-Ntoumani C, et  al. (2012) 
Self-determination theory applied to health contexts: A 
meta-analysis. Perspectives on Psychological Science 7(4): 
325–340.

Ntoumanis N (2001) A self-determination approach to the under-
standing of motivation in physical education. British Journal 
of Educational Psychology 71: 225–242.

Pelletier LG, Fortier MS, Vallerand RJ, et al. (2001) Associations 
among perceived autonomy support, forms of self-regula-
tion, and persistence: A prospective study. Motivation and 
Emotion 25(4): 279–306.

Puente R and Anshel MH (2010) Exercisers’ perceptions of their 
fitness instructor’s interacting style, perceived competence, 
and autonomy as a function of self-determined regula-
tion to exercise, enjoyment, affect, and exercise frequency. 
Scandinavian Journal of Psychology 51(1): 38–45.

Reinboth M, Duda JL and Ntoumanis N (2004) Dimensions of 
coaching behavior, need satisfaction, and psychological and 
physical welfare of young athletes. Motivation and Emotion 
28(3): 297–313.

Rouse PC, Ntoumanis N, Duda JL, et al. (2011) In the beginning: 
Role of autonomy support on the motivation, mental health 

 at Curtin University Library on March 17, 2016hpo.sagepub.comDownloaded from 

http://hpo.sagepub.com/


Yu et al.	 9

and intentions of participants entering an exercise referral 
scheme. Psychology & Health 26(6): 729–749.

Ryan RM (1995) Psychological needs and the facilitation  
of integrative processes. Journal of Personality 63(3): 
397–427.

Ryan RM and Frederick C (1997) On energy, personality, and 
health: Subjective vitality as a dynamic reflection of well-
being. Journal of Personality 65(3): 529–565.

Standage M, Gillison FB, Ntoumanis N, et al. (2012) Predicting 
students’ physical activity and health-related well-being: A 
prospective cross-domain investigation of motivation across 
school physical education and exercise settings. Journal of 
Sport & Exercise Psychology 34: 37–60.

Symmons D, Turner G, Webb R, et al. (2002) The prevalence of 
rheumatoid arthritis in the United Kingdom: New estimates 
for a new century. Rheumatology 41: 793–800.

Teixeira PJ, Carraça EV, Markland D, et  al. (2012) Exercise, 
physical activity, and self-determination theory: A system-
atic review. International Journal of Behavioral Nutrition 
and Physical Activity 9(1): 78–108.

Treharne GJ, Kitas GD, Lyons AC, et al. (2005) Well-being in rheu-
matoid arthritis: The effects of disease duration and psychoso-
cial factors. Journal of Health Psychology 10(3): 457–474.

Vallerand RJ (1999) An integrative analysis of intrinsic and 
extrinsic motivation in sport. Journal of Applied Social 
Psychology 11: 142–169.

Van Den Berg MH, Ronday HK, Peeters AJ, et al. (2006) Using 
internet technology to deliver a home-based physical activ-
ity intervention for patients with rheumatoid arthritis: A 
randomized controlled trial. Arthritis & Rheumatism 55(6): 
935–945.

Wigfield A and Eccles JS (2000) Expectancy–value theory 
of achievement motivation. Contemporary Educational 
Psychology 25(1): 68–81.

Wilcox S, Der Ananian C, Abbott J, et al. (2006) Perceived exer-
cise barriers, enablers, and benefits among exercising and 
nonexercising adults with arthritis: Results from a qualitative 
study. Arthritis & Rheumatism 55(4): 616–627.

Williams GC, Grow VM, Freedman ZR, et al. (1996) Motivational 
predictors of weight loss and weight-loss maintenance. 
Journal of Personality and Social Psychology 70(1): 115–126.

Williams GC, McGregor HA, Sharp D, et  al. (2006) Testing 
a self-determination theory intervention for motivating 
tobacco cessation: Supporting autonomy and competence in 
a clinical trial. Health Psychology 25(1): 91–101.

Wilson PM, Rodgers WM and Fraser S (2002) Examining the 
psychometric properties of the behavioral regulation in exer-
cise questionnaire. Measurement in Physical Education and 
Exercise Science 6(1): 1–21.

Wilson PM, Rogers WT, Rodgers WM, et al. (2006) The psycho-
logical need satisfaction in exercise scale. Journal of Sport & 
Exercise Psychology 28(3): 231–251.

 at Curtin University Library on March 17, 2016hpo.sagepub.comDownloaded from 

http://hpo.sagepub.com/

