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Abstract 

Objectives: To understand how pain-related cognitions predict and influence treatment 

retention and adherence during and after a multidisciplinary rehabilitation program. 

Methods: Electronic databases including Medline, CINAHL, PsycINFO, Academic Search 

Complete, and Scopus were used to search three combinations of keywords: chronic pain, 

beliefs, and treatment adherence. 

Results: The search strategy yielded 591 results, with an additional 12 studies identified 

through reference screening. 81 full-text papers were assessed for eligibility and 10 papers 

met the inclusion and exclusion criteria for this review. The pain-related beliefs that have 

been measured in relation to treatment adherence include: pain-specific self-efficacy, 

perceived disability, catastrophizing, control beliefs, fear-avoidance beliefs, perceived 

benefits and barriers, as well as other less commonly measured beliefs. The most common 

pain-related belief investigated in relation to treatment adherence was pain-related self-

efficacy. Findings for the pain-related beliefs investigated among the studies were mixed. 

Collectively, all of the aforementioned pain-related beliefs, excluding control beliefs, were 

found to influence treatment adherence behaviours.  

Discussion: The findings suggest that treatment adherence is determined by a combination of 

pain-related beliefs either supporting or inhibiting chronic pain patients’ ability to adhere to 

treatment recommendations over time. In the studies reviewed, self-efficacy appears to be the 

most commonly researched predictor of treatment adherence, its effects also influencing other 

pain-related beliefs. More refined and standardised methodologies, consistent descriptions of 

pain-related beliefs and methods of measurement will improve our understanding of 

adherence behaviours.  
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Do pain-related beliefs influence treatment adherence? A systematic review 

 

Introduction 

There has been a growing recognition that the degree of chronic pain is influenced by 

the beliefs, attitudes and expectations of individuals [1]. Pain-related cognitions that have 

been found to impede recovery include low self-efficacy [2], catastrophizing [3], fear-

avoidance beliefs [4], locus of control beliefs [5], and perceived disability [6], among others. 

These pain-related cognitions or beliefs are consistently found to predict negative outcomes 

among patients suffering from chronic pain. For example, pain patients who possess low 

pain-specific self-efficacy beliefs (i.e., reduced confidence in one’s ability to perform specific 

tasks such as coping with pain) have been found to experience worsened pain outcomes 

compared to chronic pain patients with high self-efficacy beliefs [1,2,4]. It is important to 

recognise and understand the implications of unhelpful pain-related cognitions in order to 

tailor more effective treatment interventions and thus, improve chronic pain outcomes. 

Despite the high prevalence and negative outcomes often associated with chronic pain, there 

is limited research examining the influence of pain-related cognitions on treatment adherence. 

The World Health Organisation (WHO) defines adherence as ‘the extent to which a person’s 

behaviour (i.e., taking medication, following a diet or exercise plan, and/or executing lifestyle 

change), corresponds with recommendations from a health care professional (HCP)’ [7]. 

Following this definition, measurement of adherence varies depending on the nature of the 

treatment recommended by the HCP (e.g., attendance to supervised sessions and/or assessment of 

unsupervised home-based activities). This has led to some criticism regarding the construct of 

adherence as inherently elusive. Despite this, adherence to treatment recommendations is 

essential to reduce disability outcomes associated with chronic pain such as restricted 

mobility [8], reduced working capacity [9] and co-morbid psycho-pathology [10]. However, 

treatment recommendations are not always adhered to after the completion of an intervention, 

and patients may experience exacerbated pain symptoms as a result [11]. Non-adherence not only 

impairs patient’s quality of life, it contributes to the growing prevalence and economic burden on the 

public health system [12].  

There is a literature examining the relationships between treatment adherence and chronic 

pain [13,14], as well as cognitions associated with the experience of chronic pain [2-6] 

however, there is very little research investigating the interrelationships between chronic 

pain, cognitions, and treatment adherence concurrently. In addition, a large majority of the 

chronic pain literature that includes information on treatment adherence focuses on 
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examining adherence to medical interventions (e.g., adherence to clinical guidelines for 

opioid therapy and subsequent substance misuse) [15-16]. However, a growing body of 

literature suggest that multidisciplinary intervention (i.e., a combination of physiotherapy or 

exercise physiology, psychology, occupational therapy, and hydrotherapy components) is 

often required in order to effectively manage chronic pain symptoms [17,18,19] and is largely 

becoming ‘best practice’ for the treatment of chronic pain [19-21]. Therefore, examination of 

the relationships that exist among pain-related cognitions and adherence to multidisciplinary 

treatment is important to identify the barriers to effective intervention and inform best 

practice for chronic pain management. The aim of this paper was to conduct a systematic 

review to identify empirical studies which have examined the associations between 

cognitions and treatment adherence among chronic pain patients receiving multidisciplinary 

intervention. The specific questions addressed in this review were as follows: 

1. Which pain-related cognitions predict increased treatment adherence during a 

multidisciplinary program?  

2. To what extent do these pain-related cognitions influence adherence to treatment 

recommendations post treatment? 

This review was based on the guidelines set out by the PRISMA statement for 

systematic reviews [22]. 

 

Method 

Search strategy The search protocol for this review was developed using widely 

recommended methods for systematic reviews for observational studies [23]. Electronic 

databases including Medline, CINAHL, PsycINFO, Academic Search Complete, and Scopus 

were used. The search term combination for electronic databases contained the words chronic 

pain, beliefs, and treatment adherence (see Figure 1). Based on published advice, relevant 

MeSH terms, subject headings, text words, and word variants were used [23]. We also 

manually searched the bibliographies of all relevant articles to identify papers not captured by 

electronic databases.  

 

Eligibility criteria Eligibility criteria included: Participants had to be adults (18+ years) with 

chronic pain of more than three months. In addition, only peer-reviewed studies published in 

the English language and between the years 2000 and 2014 were included in the review.  

 As treatment adherence was the variable of interest in the review, all studies without 

adherence data were excluded, as were studies that did not directly compare pain-related 
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beliefs and treatment adherence outcomes. Also, given the psycho-social focus of the review, 

the exclusion criteria also included studies that focused on adherence to a medical approach 

or pharmacological treatment.  

 

Selection process Studies were eligible if they provided information on the association of 

pain-related beliefs with treatment adherence. Studies were not included that examined the 

effect of pain-related beliefs on chronic pain treatment outcomes (e.g., pain severity, 

functional outcomes) as this has previously been examined extensively in the literature. One 

author (ET) independently screened the titles and abstracts of identified citations for potential 

eligibility. Discrepancies were resolved by consensus (ET, JB, MB) or by a fourth author 

(PS) if necessary. All authors then examined the full texts of potential articles to determine 

eligibility for inclusion in the review. 

 

Data abstraction Data from the studies were collated and synthesised manually, and placed 

into tables to allow for the comparison of the study aims, pain-related beliefs investigated, 

treatment adherence outcomes, sample and methodology, outcomes, measures, and findings 

(see Table 1). Note: A list of excluded articles are available on request. 

 

Results 

Description of included studies The search strategy yielded 591 results, with an additional 12 

studies identified through reference screening; 81 full-text papers were assessed for eligibility 

and 10 papers met the inclusion and exclusion criteria for this review. Figure 2 outlines the 

flow diagram of studies included in this review. Two of the included studies were conducted 

in Canada, two in the United States of America, and two in the United Kingdom, and one 

study each in Australia, Switzerland, Sweden and Germany. 

 

Methodology Of the 10 studies included in the review, treatment adherence and pain belief 

data were obtained from participant’s own self-report in seven studies. The remaining three 

studies collected data using a combination of self-reported data from participants and data 

reported by the patient’s practitioner [24-26]. Data collection varied among the studies 

included in the review. Data was collected on-site during the participant’s treatment in five 

studies [24,26-28,32], via telephone interview in one study [25], and via mail in one study 

[29]. The remaining three studies did not specify their data collection method [30,31,33]. 
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A meta-analysis was not possible given that the studies included here were too 

heterogeneous with very little consistency in relation to the collection and measurement of 

outcome data. 

 

Outcome measures Of the 10 studies reviewed, six studies examined chronic pain according 

to the International Association for the Study of Pain (IASP; i.e., pain symptoms with 

duration of greater than three months) definition [25-27,29-31]. One study examined chronic 

pain according to the American College of Rheumatology criteria for Fibromyalgia [28], and 

three studies had no definition of chronic pain [24,32,33]. However, as all of the 10 studies 

confirmed chronic pain by clinical interview, the latter three studies were considered eligible 

to be included in the review. 

 Of the 10 studies reviewed, five studies assessed adherence to the recommendations 

provided among multidisciplinary treatment programs, including a combination of 

psychology, physiotherapy, occupational therapy, and hydrotherapy treatment components 

[25,27,29,31,32]. One study assessed adherence to psychological recommendations [30]. The 

remaining four studies focused on adherence to exercise regimens [24,26,28,33]. Three 

studies assessed adherence to specific and standardized treatment recommendations for all 

participants [25,27,32]. Four studies tailored the prescribed treatment recommendations (i.e., 

timing and duration) to the individual and their level of impairment [25-28]. The remaining 

five studies did not specify what recommendations were provided to participants for each of 

the treatment modalities [24,29-31,33]. Six of the 10 studies measured adherence at multiple 

time points including pre-treatment, mid-treatment and post-treatment [24,26-30]. The 

remaining four studies assessed changes in adherence only twice, at pre and post treatment 

[25,31-33]. Eight of the 10 studies reviewed used multiple regression analysis to examine 

pain-related beliefs and treatment adherence. And the remaining two studies used either 

ANOVA [33] or ANCOVA [24]. 

 

Pain-related beliefs investigated The most common pain-related belief investigated in 

relation to treatment adherence was pain-related self-efficacy, which was examined in 7 out 

of 10 studies [24,26-29,31,32]. Three studies examined the effect of perceived disability on 

treatment adherence [26-30]. Catastrophising was examined by three studies [26-32], control 

beliefs were also examined by three studies [25,26,33] and two studies examined the effect of 

fear-avoidance beliefs [26,27]. Other pain-related beliefs that were examined to a lesser 

degree included perceived threats and perceived consequences [33], perceived interference 
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[25], perceived benefits [25,28,33], perceived barriers [28,33], expectation of treatment [33] 

and attitude toward treatment [25].  

1. Self-efficacy Self-efficacy beliefs in people with chronic pain have been assessed 

both by reference to confidence in ability to perform specific tasks and to confidence in 

performing more generalised constructs like coping with pain [5]. Seven of the reviewed 

studies examined the effect of pain-related self-efficacy on treatment adherence. Two studies 

measured pain-related self-efficacy using the Pain Self-Efficacy Questionnaire [27,32]. Two 

studies used the Arthritis Self-Efficacy Scale [28,29]. Only one study used The Exercise Self-

Efficacy Questionnaire [26], the Sports Injury Rehabilitation Survey [24], or a patient goal 

expectancy rating [31] to measure pain-related self-efficacy.  

Five of the seven studies that measured self-efficacy found a significant relationship 

between self-efficacy and treatment adherence; whereby, low self-efficacy at baseline was 

associated with reduced adherence to treatment recommendations post treatment 

[24,26,27,29,32]. The strength of these relationships between pain-related self-efficacy and 

treatment adherence was strong and positive in four out of the five studies [24,27,29,32]. One 

study found low, but significant, positive correlations between pain-related self-efficacy 

scores and treatment adherence scores [26]. The remaining two studies showed no 

relationship between self-efficacy and treatment adherence [28,31].  

2. Perceived disability Perceived disability in people with chronic pain is generally 

assessed by reference to a person’s perceived ability to perform specific tasks (e.g., home 

duties) [35]. Three studies examined the effect of perceived disability on treatment 

adherence, with varying descriptions. For example, some studies measured disability [28,29]; 

whereas, another study measured pain disability specifically [30]. Two studies measured 

perceived disability using the Fibromyalgia Impact Questionnaire [28-29].  One study used 

the Pain Disability Index [30] to measure perceived disability. Two studies found moderate to 

strong negative associations between perceived disability and treatment adherence [28,29]. 

The one study that used the Perceived Disability Questionnaire showed no relationship [30]. 

Two of the three studies highlighted that experiencing high perceived disability at baseline 

was associated with reduced adherence to treatment recommendations post treatment [28,29]. 

Moreover, pain patients with low perceived disability at baseline were more likely to actively 

engage in treatment and adhere to treatment recommendations post treatment. 

3. Catastrophising Pain catastrophising is characterised by the tendency to exaggerate 

and ruminate negative cognitions and emotions during actual or perceived painful stimulation 

[36]. Three studies examined the relationship between catastrophising and treatment 
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adherence [27,26,32]. Two studies used the Pain Catastrophising Scale [26,32]. The 

remaining study used the Catastrophising Scale of the Pain Response Self-Statements Scale 

[27]. Two studies reported a strong negative relationship between catastrophising scores and 

treatment adherence [27,32]. In these studies, individuals with high catastrophising scores at 

baseline were at greater risk of early cessation of treatment and were less likely to adhere to 

treatment recommendations over time than those with low catastrophising scores at baseline. 

The remaining study found no relationship between catastrophising and treatment adherence 

[26]. 

4. Control beliefs Control beliefs in relation to pain refer to an individual's belief 

about the presence of factors that may facilitate or impede their ability to manage pain 

symptoms [37]. Control beliefs were examined in three studies [25,26,33]. More specifically, 

two studies examined Locus of Control [26,33], and one study examined the patient’s 

perceived control of managing their pain as well as their perceived control of treatment [25]. 

All three studies showed no relationship between control belief scores and treatment 

adherence. 

5. Fear-avoidance beliefs Fear-avoidance is characterised by a trajectory of avoidant 

behaviour due fear of pain, injury, or re-injury. This increases deterioration of functioning 

and worsens pain over time; subsequently, trapping fear-avoidant individuals in a cycle of 

disability and suffering [38]. Fear avoidance beliefs were examined in two studies [26,27]. 

Nicholas et al [27] used the Tampa Scale for Kinesiophobia (TSK) and found a negative 

correlation between fear-avoidance beliefs and treatment adherence. Whereby, higher degrees 

of adherence to treatment recommendations were predictive of greater pre-post treatment 

changes in fear-avoidance beliefs. However, Mannion et al [26] used the Fear-Avoidance 

Beliefs Questionnaire and found no significant association between fear-avoidance beliefs 

and treatment adherence. 

6. Other pain-related beliefs Perceived barriers relate to individual’s opinions of the 

tangible and psychological costs associated with treatment adherence [39]. Perceived barriers 

were examined in two studies [28,33]. The results from each study show a significant 

negative association between perceived barriers and adherence to treatment 

recommendations. Perceived benefits relate to individual’s beliefs in the efficacy of treatment 

adherence to reduce risk or seriousness of chronic pain symptoms [39]. Perceived benefits 

were examined in three studies [25,28,33], with two of those studies showing a significant 

positive association [25,28], and one study showing no significant relationship [33].  
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A range of other pain-related beliefs were also investigated in the reviewed studies. 

One study each examined perceived threats [33], perceived consequences [33], perceived 

interference [25], expectation of treatment [33], and attitude toward treatment [30]. However, 

given that each of the aforementioned pain-related beliefs were only examined in a single 

study, the authors of this review considered there to be not enough evidence for reliable 

conclusions to be drawn. Therefore, these studies are not discussed further. 

 

Discussion 

This review provides a systematic evaluation of the existing literature on pain-related 

beliefs and their associations with treatment adherence among chronic pain patients. Ten 

studies met the inclusion criteria for this review. Given the differences between the 

descriptions of pain-related beliefs, the wide variety of treatment recommendations, and the 

numerous methodologies included, a narrative methodology was selected. While this review 

summarised the findings of each type of pain-related belief separately, it is important to note 

that most of the reviewed studies examined a combination of these beliefs. The multiple 

positive relationships identified here suggest that treatment adherence is determined by a 

combination of pain-related beliefs either supporting or inhibiting chronic pain patients’ 

ability to adhere to treatment recommendations over time. 

 

Which pain-related beliefs have been investigated as correlates of treatment adherence and 

what do the findings reveal? Pain-related beliefs such as self-efficacy, perceived disability, 

catastrophising, fear-avoidance beliefs as well as other pain beliefs such as perceived benefits 

and barriers of treatment have been implicated in treatment adherence. To date, the pain-

related belief with the most empirical support is self-efficacy. The findings of the studies 

included in this review consistently showed that high baseline levels of self-efficacy related 

to one’s ability to manage pain were predictive of increased adherence to treatment 

recommendations. According to the results of one study [26], increases in self-efficacy over 

the course of treatment also predicted increased adherence. This result indicates that high 

self-efficacy at the beginning of treatment is important for establishing treatment adherence 

mid and post-treatment; additional research may be needed to confirm these findings.  

Perceived disability was also reported as a predictor of treatment adherence among 

chronic pain patients. The extent that patients perceive themselves to be disabled by their 

chronic pain can strongly predict the likelihood that they will adhere to treatment regimens 

[6]. Additional literature shows that self-efficacy has considerable implications for perceived 
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disability and treatment adherence [4,38]. Low self-efficacy beliefs appear to serve as a 

cognitive barrier to patient’s attempts to function normally by increasing perceptions of a 

long-term disability. That is, patients who exhibit high self-efficacy for managing chronic 

pain symptoms are also more likely to have significantly higher pain thresholds, have fewer 

severe symptoms, a better quality of life and possibly fewer problems with mobility and 

suffering; thereby, reducing perceptions of disability [41]. This, in turn, may increase the 

likelihood that patients will demonstrate self-managing behaviours and adhere to treatment 

over time.  

The results of this review also suggest that pain patients who present with high 

catastrophising beliefs about their pain prior to treatment may be at greater risk of non-

adherence to treatment recommendations compared to pain patients with low catastrophising 

beliefs. According to Edwards et al [42], the construct of catastrophising is closely associated 

with depression; including, magnification of pain-related symptoms, rumination about pain, 

feelings of helplessness, as well as pessimism about treatment and pain-related outcomes. 

Cognitions such as these are likely to impede patient’s ability to engage and persevere with 

intervention. Subsequently, treatment aimed to reduce catastrophising and/or co-morbid 

depression prior to or during the treatment of chronic pain may increase adherence behaviour. 

This is likely to be relevant for all of the reviewed pain-related beliefs. That is, baseline 

indicators of treatment barriers that are not identified and addressed prior to or during chronic 

pain intervention may adversely impact treatment outcomes, and potentially worsen pain-

related beliefs and/or contribute to the development of co-morbid psychological problems 

[43].  

Contrary to expectation, no one construct of control was found to significantly predict 

adherence to treatment recommendations over time. This finding may be the result of 

heterogeneity between studies measuring control beliefs; with three different constructs of 

control (i.e., Locus of Control, perceived control of managing pain, perceived control of 

treatment) being measured among four studies. According to Skinner [44], the lack of clarity 

about constructs has led to theoretical, empirical, and practical costs to the study of control 

beliefs. Theoretically, the large number of terms used to describe control has produced 

confusion about the boundaries on the topic of control, the interrelationships that exist among 

constructs, and which constructs can be appropriately included in the research of control [44]. 

Researchers may need to be more explicit in their assessment of control beliefs if they want 

to operationalize their target constructs successfully.  
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According to additional literature [4,38,45], fear-avoidance beliefs are common 

cognitive distortions among chronic pain patients. However, of the two studies which 

explored this relationship in this review, only one found fear-avoidance beliefs to be 

predictive of treatment adherence outcomes. According to this study [27], pain sufferers who 

avoid activity because of fear of pain, injury, or re-injury may be less likely to engage and 

adhere to treatment. Ongoing avoidance of treatment may then lead to additional health 

problems and worsened disability; propelling patients in to what is known as the ‘fear 

avoidance pain cycle’ [45]. However, given the limited number of studies investigating the 

relationship between fear-avoidance beliefs and treatment adherence it is difficult to draw 

conclusions from these findings. Finally, there is some evidence to suggest that perceived 

benefits and barriers to treatment are correlated with adherence to recommendations. That is, 

chronic pain patients who perceive benefits of treatment prior to the commencement of 

intervention are more likely to adhere to recommendations post-treatment and over time 

compared to patients who perceive no benefits or patients who perceive barriers of treatment 

at the outset. These findings support the notion of the Health Belief Model (HBM), that 

perceived benefits and barriers are important predictors of behaviour change [39]. However, 

these findings should be interpreted with caution given that perceived benefits and barriers 

were investigated in relatively few studies.  

 

What methodological issues arise in studies of pain-related beliefs and treatment 

adherence to date? Similar to other systematic reviews, our review is bound to publication 

bias and we cannot exclude that we may have missed some relevant studies, despite the fact 

that we used a highly sensitive search strategy and consulted an experienced librarian, as 

recommended by Crumley et al. [46]. 

Given that pain-related beliefs and, in some cases, treatment adherence are examined 

using self-report measures, it is possible that a relationship between beliefs and treatment 

adherence reflect a social desirability response bias [47]. For example, perhaps some patients 

chose to ‘fake bad’ or present a more favourable image of themselves in order to gain 

approval. In addition, many studies examined the effects of psychological variables such as 

depression on treatment adherence. Pain patients with unhelpful beliefs as well as depression 

may make more negative assertions about his or her level of disability, potentially increasing 

the likelihood of self-report bias [48]. While the majority of empirical findings support the 

notion that pain-related beliefs impact the likelihood that treatment recommendations will be 

adhered to, the relationship of pain-related beliefs to adherence behaviour alone may not be 
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sufficient to improve outcomes; with other factors, such as psychological variables, 

potentially contributing to or mediating adherence changes. In this case, shared variance with 

other factors such as depression may have obscured an independent relationship in the 

analyses.  

In addition, while pain-related beliefs and treatment adherence were measured at pre 

and post treatment for all studies, no study measured the variables at the same time points 

(e.g. 2 months, 6 months etc.). It is largely to be expected that adherence during treatment 

will differ to some extent compared to adherence post-treatment as behaviour is self-directed 

without the additional guidance and motivation provided by a treating clinician. However, 

individual differences that exist among pain sufferers are also likely to dictate the 

applicability and duration of use of particular strategies, adding further complexity and 

limitation to obtaining homogeneity among time points. Curren et al [32] highlights this point 

with the following example. Whereby, a patient who returns to a genuinely active lifestyle 

may not require ongoing adherence to pacing of activities compared to a patient who 

experiences frequent and recurrent pain flares. These individual differences and varying 

responses to intervention serve to illustrate the ongoing challenges of measuring adherence 

and interpreting comparative studies.  

Another issue relates to the various measures of adherence used in individual studies, 

which resulted in different types of adherence being measured. That is, among the 10 studies 

included in the review, 12 different measures of adherence were used. Some studies included 

general measures of adherence (e.g., program attendance), other studies included specific 

measures of adherence (e.g., adherence frequency), and a few studies included both general 

and specific measures of adherence. This variation between studies made it difficult to collate 

the measures used, potentially implicating the interpretation of findings. These differences 

undeniably stem from the broad definition of adherence itself which implies various potential 

methods of measurement. The all-encompassing nature of this definition is considered to be 

beneficial, in many cases; however, research that aims to establish more homogenous 

methodologies for measuring adherence, specifically, may be useful to better determine the 

efficacy of treatment interventions and the implications for self-management. 

Finally, the papers in this review investigate adherence to treatment recommendations 

by means of various psychological approaches (e.g., Acceptance and Commitment Therapy, 

ACT; Cognitive Behavioural Therapy, CBT). This is a theoretical issue which not only raises 

questions about what constitutes appropriate treatment for chronic pain; it also appears to 

have implications for adherence behaviour. For example, whereas, Curren et al [32] found 
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adherence to ACT-based treatment recommendations to be only weakly related to pain-

related beliefs. Nicholas et al [27] found adherence to CBT-based treatment 

recommendations to be more strongly related to pain-related beliefs. More thorough 

investigation of the differences between psychological (as well as the varying treatment 

approaches among other disciplines required for chronic pain management) approaches on 

chronic pain outcomes is needed to progress the literature in this field. 

 

What recommendations can be made based on research to-date? More research is 

needed to further investigate the role that pain-related beliefs play in treatment adherence. A 

longitudinal prospective study examining pain-related beliefs and treatment adherence 

throughout treatment and post-treatment would provide the most comprehensive review of 

the pain-related beliefs which impact on treatment adherence. This proposed methodology is 

rare as only 3 out of the 10 studies included in this review followed-up on pain patient’s 

adherence to treatment recommendations after 6 months [29,30,33]. This is surprising as the 

literature has long established that patients who adhere to treatment recommendations 

consistently for 6 to 12 months are significantly more likely to maintain adherence behaviour 

over time and, thus, improve treatment outcomes [14]. Although the WHO continues to 

support the general notion that the longer treatment recommendations are adhered to, the 

better the outcomes will be [7]. There appears to be an enhanced understanding of individual 

characteristics (e.g., unhelpful pain beliefs, pain intensity, co-morbid mental illness) which 

are likely to confound the period of time required for adherence to improve treatment 

outcomes. For example, a patient with low pain intensity may successfully manage pain 

symptoms by adhering to treatment recommendations for less than 6 months compared to a 

patient with high levels of pain. Subsequently, research which includes follow-up pre-post 6 

months of treatment alongside investigations of individual characteristics and their impact on 

the necessary time frame for adherence is needed. 

Although the results from this review indicated that higher baseline self-efficacy, 

lower perceived disability, and lower catastrophizing were variously related to improved 

adherence (in the subset of studies measuring them), few studies measured how changes in 

these pain-related beliefs from pre to post treatment impact adherence. This research would 

help to identify if specific pain-related beliefs (compared to others) and/or changes (e.g., 

improvements) in pain-related beliefs over time impact adherence behaviour. Currently, there 

is evidence to support the efficacy of tailoring treatments to target specific pain-related 

beliefs; this, in turn, may maximise treatment adherence outcomes. However, there needs to 
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be more consistency in the descriptions of pain-related beliefs measured in the literature to 

allow for more meaningful collation of results [44].  

This issue of inconsistency extends to the broader methodology used to measure 

treatment adherence. Although, the Initiative on Methods, Measurement, and Pain 

Assessment in Clinical Trials (IMMPACT) have highlighted the importance of obtaining 

both objective (i.e., observation) and subjective (i.e., self-report) measures of pain outcomes 

[49]; there remains no consensus on the optimal method for measuring adherence to 

treatment recommendations (as indicated in Hall et al., 2014 systematic review), with the 

majority of literature examining adherence using self-report diaries and/or non-standardised 

questionnaires. Subsequently, it is recommended that research focus on establishing valid and 

reliable methodological guidelines, such as: (1) consistent research designs and study 

instruments, (2) use of standardised and specific (as opposed to general) adherence measures, 

(3) larger sample sizes (increase the likelihood of detecting significant associations between 

variables), and (4) improved control of potentially confounding variables (e.g., 

miscommunication between patient and provider, deficits in the knowledge or skills of the 

patient, as well as age, gender, and cultural factors)[50]. Improving the methodology for 

measuring adherence will allow for greater comparability of studies and an enhanced 

understanding of the relevant predictors of treatment non-adherence.  

 

 

Conclusion 

Collectively, the empirical findings from this review highlight the importance of 

addressing pain-related beliefs prior to or during intervention, as improvement of unhelpful 

beliefs may increase patients’ ability to engage in treatment and reduce disability outcomes. 

In the studies reviewed, self-efficacy regarding one’s ability to manage pain appears to be the 

most consistently measured pain-related belief in relation to treatment adherence, and its 

effects may also influence other pain-related beliefs. Therefore, programs that specifically 

incorporate self-efficacy enhancing components such as self-management education are 

likely to yield important and beneficial effects that can be valuable in the management of 

chronic pain. Given the immense scale of the problem, and the potential for efficacious 

treatment adherence to significantly improve the lives of both pain sufferers, their families 

and communities; it is very important that research in this area continue and thus provide a 

more solid base on which to further develop chronic pain interventions. 
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Figure 1. Example of a full search strategy using Medline Complete 

 

Search 1: 

“chronic pain” or “persistent pain” or “recurrent pain” 

 AND 

“treatment adherence” or “adherence to treatment recommendation*” or adherence or 

“adherence behavio?r” or “adherence enhancement” or “pain treatment adherence” or 

"guideline adherence" or compliance or “patient compliance” or “non?compliance” or 

“patient participation” or “patient dropout*” or “patient refusal of treatment” or “treatment 

engagement” or “treatment concordance” or “treatment disengagement” or “treatment 

refusal” or “treatment barrier*” or “treatment dropout*” or “treatment compliance” 

 

Limiters: adults, peer-reviewed, 2000-2014 

188 articles found 

 

Search 2: 

“chronic pain” or “persistent pain” or “recurrent pain”  

AND 

belief* or “health belief*” or perceive* or perception* or attitude* or “attitude to health” 

AND 

“treatment adherence” or “adherence to treatment recommendation*” or adherence or 

“adherence behavio?r” or “adherence enhancement” or “pain treatment adherence” or 

"guideline adherence" or compliance or “patient compliance” or “non?compliance” or 

“patient participation” or “patient dropout*” or “patient refusal of treatment” or “treatment 

engagement” or “treatment concordance” or “treatment disengagement” or “treatment 

refusal” or “treatment barrier*” or “treatment dropout*” or “treatment compliance” 

 

Limiters: adults, peer-reviewed, 2000-2014 

48 articles found 

 

Search 3: 

“chronic pain” or “persistent pain” or “recurrent pain”  
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AND 

belief* or “health belief*” or perceive* or perception* or attitude* or “attitude to health” or 

or self?efficacy or fear?avoidance or “perceived disability” or catastrophi?ing or “perceived 

control” or “recovery expectation*” 

AND 

“treatment adherence” or “adherence to treatment recommendation*” or adherence or 

“adherence behavio?r” or “adherence enhancement” or “pain treatment adherence” or 

"guideline adherence" or compliance or “patient compliance” or “non?compliance” or 

“patient participation” or “patient dropout*” or “patient refusal of treatment” or “treatment 

engagement” or “treatment concordance” or “treatment disengagement” or “treatment 

refusal” or “treatment barrier*” or “treatment dropout*” or “treatment compliance” 

 

Limiters: adults, peer-reviewed, 2000-2014 

49 articles found 
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Figure 2. Flow diagram of studies included in the review 
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Table 1 

Systematic review table (alphabetical order according to first author) 

 

First author, country 

Research aims/questions 

 

 

Pain-related beliefs 

 

Sample, mean age years 

(SD), design/method 

 

Outcome measures 

 

Measures used 

 

Findings  

Coppack et al., 2012 

 

UK 

 

Aim: 

To examine the effects of 

goal setting intervention on 

self- efficacy, treatment 

efficacy, adherence, and 

treatment outcome in 

patients undergoing a lower 

back pain rehabilitation 

programme  

Self-efficacy Sample size: 48 

 

Design method: 

prospective and 

longitudinal 

 

Participants: chronic low 

back pain patients referred 

to the early spines 

treatment group at the UK 

Defence Medical 

Rehabilitation Centre 

(DMRC) for inpatient 

rehabilitation 

 

Mean age: 32.9 (SD = 7.9) 

 

All groups completed the 

standard exercise program 

 

Experimental group (goal 

setting and exercise 

therapy) – also completed 

a goal setting performance 

profile assessment: Initial 

assessment (T1), day 6 

(T2), and day 11 (T3) 

 

Control group 1 (C1; 

therapist-led exercise 

therapy)  

 

Sports Injury Rehabilitation Beliefs Survey 

(SIRBS)  

Sport Injury Rehabilitation Adherence Scale 

(SIRAS) – a mean value was calculated for 

the SIRAS across the nine appointments, to 

yield an overall adherence score 

 

Behavioural Regulation in Exercise 

Questionnaire (BREQ-2) - used as a 

covariate to account for the possible 

confound of motives for exercise 

participation on adherence 

Significant differences were found among self-

efficacy and adherence scores over time, 

regardless of group allocation  

 

The experimental group exhibited significantly 

higher scores of goal setting and self-efficacy 

when compared to both control groups, 

indicating a relationship between self-efficacy 

and adherence   
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 Control group 2 (C2; non-

therapist-led exercise 

therapy) 

Curran et al., 2009 

 

UK 

 

Aim: 

To assess determinants of 

adherence to treatment 

recommendations, and to 

examine the extent to which 

cognitive and behavioural 

adherence predicts better 

outcome of cognitive 

behavioural treatment for 

persistent pain 

Self-efficacy 

 

Catastrophising 

Sample size: 2,345 

 

Design method: 

longitudinal 

 

Participants: pain patients 

from the UK who attended 

a two or four week (9-day 

or 16-day) inpatient pain 

management programme 

 

Mean age: 45 (SD = 12) 

Battery of questionnaires 

completed on 4 occasions 

over 6 or 8 months 

(depending on 

programme): 

 

Before the start of 

treatment (T1) 

 

On the last day of 

treatment (either 2 weeks 

or 4 weeks; T2) 

 

One month follow-up (T3) 

 

Adherence measured only 

at T3 

Pain Self-Efficacy Questionnaire (PSEQ)  

 

Pain Catastrophizing Scale 

 

Coping Strategies Questionnaire (CSQ) 

 

Adherence measures using 6 separate self-

report scales (e.g., 1 = stopped completely, 6 

= performed daily): Exercise Frequency, 

Stretch Frequency, Pacing Frequency, 

Pacing Occasion, Cognitive Techniques, 

Frequency, Cognitive Techniques Occasion  

 

 

Adherence variables were correlated with self-

efficacy at T2, but not at T1.   Adherence 

variables were correlated with self-efficacy  

and non-catastrophic thinking  at T3   

 

6% of the variance in overall adherence is 

accounted for by level of psychological 

wellbeing post-treatment. Psychological 

wellbeing includes self-efficacy and 

catastrophizing, depression and coping 

 

 

Dobkin et al., 2005 

 

Canada 

 

Self-efficacy 

 

Disability 

 

Sample size: 33 

 

Design method: 

prospective 

Battery of questionnaires 

completed on 3 occasions 

over 6 months: 

 

Fibromyalgia Impact Questionnaire (FIQ) to 

assess disability over the past week  

 

Benefits of exercise during treatment showed 

increased adherence over time, even if benefits 

of exercise at baseline did not significantly 

predict adherence 
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Aim: 

To examine the variables 

that contributes to 

maintenance of exercise for 

the 3-month critical period 

following termination of the 

program 

Perceived benefits 

 

Perceived barriers 

 

 

Participants: female 

patients with diagnosed 

Fibromyalgia (FM) were 

recruited into a randomised 

control trial 

 

Mean age: 49.2 (SD = 8.7) 

Baseline (T1) 

 

Post-treatment (T2) 

 

3 months follow-up (T3) 

 

Exercise logs were 

completed by participants 

at the end of each exercise 

session, each week, during 

the supervised phase of 

treatment, and during the 

unsupervised phase 

 

Arthritis Self-Efficacy Scale – 2 of the 3 

subscales were used: self-efficacy for pain 

management and self-efficacy for other FM 

symptoms 

 

Exercise Beliefs Questionnaire - to assess 

self-efficacy for exercise, barriers to 

exercise, and benefits of exercise on FM 

 

Exercise logs included: the type of exercise 

performed, frequency, duration, and heart 

rate 

 

Significantly greater increases in perceived 

barriers during treatment predicted significant 

decreases in post-treatment aerobic 

participation, the negative effect of higher pre- 

treatment barriers was non-significant  

 

Higher pre-treatment FIQ scores did not 

predict worse maintenance.  The in- treatment 

change in FIQ also had no impact 

 

Self-efficacy was not found to predict 

treatment adherence 

 

 

Dobkin et al., 2010  

 

Canada  

 

Aim: 

To identify predictors of 

disability and pain 6 months 

after the end of a 

multimodal FM treatment 

Self-efficacy 

 

Disability 

Sample size: 46 

 

Design method: 

prospective 

 

Participants: widespread 

pain patients in an 

established 3 month 

multimodal treatment 

Psychosocial factors were 

measured at baseline (T1), 

at the end of treatment (3 

months; T2), and 6 months 

follow-up (T3) 

 

Adherence factors were 

measured during treatment 

at the end of each month, 

Arthritis Self-Efficacy Scale - 2 of the 3 

subscales: (1) self- efficacy for pain 

management, and (2) self-efficacy for other 

(FM) symptoms 

 

The General Adherence Scale (Sherbourne et 

al., 1992) – 5 questions about level of 

difficulty and frequency in following 

treatment recommendations 

Change in self-efficacy for pain from baseline 

to the end of treatment was found to be 

significantly associated with general adherence 

scores during treatment 

 

Patients whose average general adherence 

during treatment increased by 1 SD, in turn, 

decreased their disability scores by 10.07 SD 

points more than patients whose general 
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program and to determine 

whether adherence 

influenced outcomes  

program for FM at the 

Jewish Rehabilitation 

Hospital (JRH) in 

Montreal, Canada 

 

Mean age: 53.6 (SD = 

14.5) 

at the end of treatment (3 

months; T2), and 6 months 

follow-up (T3) 

 

Specific Adherence Scale - developed by the 

authors, based on the Barriers to Treatment 

Adherence Questionnaire.  Developed to 

measure adherence to therapists' suggestions 

and various recommendations of the 

program 

adherence during treatment was 1 SD below 

the mean 

 

 

Engstrom & Oberg, 2005 

 

Sweden 

 

Aim: 

To describe pain patients 

who did not complete their 

participation or who 

participated infrequently in 

treatment based on their 

own activity and 

responsibility, and to 

understand the phenomenon 

of adherence from a 

behavioural theoretical 

perspective 

Locus of control 

 

Perceived threats 

 

Perceived 

consequences 

 

Perceived barriers 

 

Perceived benefits 

 

Expectation of 

treatment 

 

 

Sample size: 353  

 

Design method: 

prospective 

 

Participants: pain patients 

recruited from a primary 

health care PT clinic in a 

middle-sized town in 

southern Sweden. 

 

Mean age: 40  

All clinic patients answer a 

questionnaire pre- 

treatment (T1), post 

treatment (6-8 weeks; T2), 

and 6 and 12 months after 

the start of treatment (T3) 

 

Pre therapy questionnaire: 8 statements 

about health locus of control (not published) 

 

Questions concerning health beliefs were 

repeated at all time-points 

 

Measures of perceived threats: pain intensity 

(VAS), use of pain killers, and pain 

frequency  

Measures of perceived consequences: 

Oswestry Low Back Pain Disability 

Questionnaire, duration of pain, duration of 

sick leave and distribution of pain 

 

Measures of  perceived benefits and 

perceived barriers: participants’ experiences 

Health belief variables differed between those 

with low or high exercise adherence.  

Participants’ with low adherence reported 

higher Oswestry scores.  They also rated lower 

expectations of treatment.  They were mainly 

younger and mainly women 
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from earlier treatments, expectations of 

treatment outcome 

 

Adherence measures – completers and non-

completers of the treatment program.  

Completers also analysed for high, medium, 

or low exercise frequency.  

Glombiewski et al., 2010 

 

Germany  

 

Aim: 

To describe time of and 

reasons for dropout from 

Cognitive Behavior 

Therapy (CBT) for chronic 

back pain and to examine 

the relevance of patients' 

attitudes toward treatment 

associated with dropout 

from CBT for chronic back 

pain 

Attitude toward 

treatment 

 

Pain disability 

Sample size: 128 

 

Design method: 

prospective 

 

Participants: 

musculoskeletal pain 

patients recruited over a 3 

year period directly in two 

outpatient anaesthesiology 

centres and general 

practitioner’s offices, or 

self-referred through media 

publicity 

 

Measures were taken at 

pre-treatment (T1) and 

additionally 4 months 

before treatment for the 

wait list control group, 

after session 5 (T2), after 

session 17 (T3), at post-

treatment (T4), and at 6 

months follow-up (T5) 

Attribution of Chronic Pain Patients 

(KAUKON) Questionnaire 

 

5 Likert-type ratings measuring attitudes 

toward psychological treatment 

 

Adherence measure - Dropout questionnaire 

which assessed the reasons for dropping out 

of treatment 

 

Those who did not complete the dropout 

questionnaire were called by phone and 

interviewed about dropout reasons 

Treatment adherers and treatment non-adherers 

did not differ on their attitude toward 

treatment, nor did they differ regarding 

psychological and medical control and causal 

attributions 
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Mean age: completers: 50 

(SD = 11.32), dropouts: 

43.3 (SD = 12.25)  

Heapy et al., 2005 

 

USA 

 

Aim: 

To examine the relative 

ability of self- efficacy 

ratings to predict adherence 

and goal accomplishment. 

To examine the hypothesis 

that adherence mediates the 

relationship between self-

efficacy and post- treatment 

outcomes 

Self-efficacy Sample size: 78 

 

Design method: 

prospective 

 

Participants: chronic pain 

patients recruited from a 

(Veteran’s Affairs)VA 

primary care clinic  

 

Mean age: 54.1 (SD = 

10.9) 

Self-efficacy was measured 

at baseline (T1) 

 

Adherence to the goals 

were assessed at each 

treatment session (T2) 

 

 

The patient’s completed a rating of 

adherence on a 0 (not at all accomplished) to 

10 (completely accomplished) scale 

 

A patient goal expectancy rating was used to 

assess goal-specific self-efficacy 

 

 

Self-efficacy at baseline was not found to be 

significantly associated with adherence 

 

Treatment adherence was not a mediator 

between self-efficacy and goal 

accomplishment  

 

Mannion et al., 2009 

 

Switzerland 

 

Aim: 

To evaluate the influence of 

various cognitive factors 

Self-efficacy 

 

Locus of control 

 

Fear-avoidance 

beliefs 

 

Sample size: 32 

 

Design method: 

prospective 

 

Participants: chronic low 

back pain patients recruited 

Before (T1) and after (T3) 

treatment patients 

completed a battery of 

questionnaires 

 

Exercise Self-Efficacy Questionnaire 

 

Multidimensional Health Locus of Control 

(MHLC) Questionnaire 

 

Fear-avoidance beliefs Questionnaire 

 

Exercise self-efficacy at baseline showed low, 

but significant, correlation with adherence  

 

None of the scores for the different domains of 

the MHLC (internal, powerful others, fate) 

showed any significant correlation with the 

MAI scores 



28 

and beliefs on adherence to 

a programme of therapeutic 

“spinal segmental 

stabilisation” exercises 

Catastrophising 

 

 

from the departments of 

rheumatology, 

orthopaedics, and 

neurology of local 

participating hospitals (one 

university hospital, two 

foundation hospitals, and a 

local GP practice). 

 

Mean age: 44.0 (SD = 

12.3)  

Adherence diaries were 

completed by patients each 

week (T2) 

 

The remaining adherence 

measures were assessed by 

the clinician after each 

session (T2) 

Pain catastrophising Questionnaire 

 

Self-report daily exercise diary to document 

the frequency of exercises performed at 

home. 

 

Sports Injury Rehabilitation Adherence 

Scale (SIRAS) 

 

Multidimensional Adherence Index (MAI) 

 

None of the psychological questionnaire scores 

at baseline (fear-avoidance beliefs, 

catastrophising) were significantly correlated 

with adherence (MAI scores) 

 

Forward stepwise multiple linear regression 

analysis of gender and self-efficacy scores on 

the transformed MAI adherence scores 

revealed that both variables were significant 

predictors, together accounting for 

approximately 32%  of variance in MAI and 

self-efficacy  

Nicholas et al., 2012 

 

Australia 

 

Aim : 

To test adherence to self- 

management strategies, 

using unhelpful beliefs 

about pain at baseline as 

moderators of treatment 

outcome 

Self-efficacy 

 

Catastrophising 

 

Fear-avoidance 

beliefs 

 

 

Sample size: 567 

 

Design method: 

prospective 

 

Participants: pain patients 

admitted to a 3-week out-

patient pain management 

program (ADAPT) at the 

Pain Management and 

Research Centre, Royal 

Questionnaires were 

completed pre (T1) and 

post treatment (T2) 

 

Clinicians monitored 

patient adherence on a 

daily basis, and categorised 

overall adherence at the 

end of the program 

 

Pain Self-Efficacy Questionnaire (PSEQ)  

 

Catastrophising Scale of the Pain Response 

Self- Statements Scale (PRSS) 

 

Tampa Scale for Kinesiophobia (TSK)  

Patient's completed daily worksheets which 

recorded their practice of each strategy. The 

treatment team later examined each 

worksheet and summarised each patient's 

adherence (using a 0-2 scale, where 0=’not 

Higher degrees of adherence to the strategies 

were predictive of greater pre-post treatment 

changes in the three cognitive process 

variables – catastrophizing , fear-avoidance , 

and pain self- efficacy beliefs  
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North Shore Hospital, 

Sydney, Australia, from 

2004 to early 2008 

 

Mean age: 44 (SD = 11.8) 

using the strategy at all’, 1=’using it 

inconsistently’, and 2=’using it 

consistently’) for each recommendation 

Robinson et al., 2004 

 

USA 

 

Aim: 

To explore the variables 

associated with adherence 

to pain rehabilitation 

recommendations from two 

perspectives: the patient and 

the provider 

Perceived control of 

managing pain 

 

Perceived control of 

treatment compliance 

 

Perceived benefits 

 

Perceived interference 

Sample size: 180 

 

Design method: 

prospective 

 

Participants: pain patients 

recruited from 2 pain 

clinics at a large South-

Eastern University Medical 

Centre. 

 

Mean age: 50.12 (SD = 

12.59) 

The timing and duration of 

treatments was tailored to 

the individual 

 

Patients completed pre-

treatment measures at the 

initial assessment (T1) 

 

Patients completed post-

treatment measures at the 

follow-up assessment (T2) 

Pre-treatment: 

 

Pain-Anxiety Symptoms Scale (PASS) to 

evaluate fear and anxiety related to pain 

(e.g., avoidance behaviours) 

 

Post-treatment: 

 

Participant Compliance Reporting Scale 

(PCRS), developed by the authors, assessing 

level of adherence to treatment 

recommendations and the perceived impact 

that adherence or non-adherence had on 

overall levels of improvement 

 

Health Professional Compliance Evaluation 

(HPCE), developed by the authors.  Similar 

in content and rating to the PCRS, assessing 

practitioner-report of participant adherence 

There was no significant difference between 

participants' and HCPs' mean ratings of 

perceived health benefits from complying with 

treatment recommendations. Perceived benefits  

and interference  showed a moderate and 

positive relationship for participants’ ratings of 

adherence  

 

No relationship was evident between perceived 

compliance, psychological recommendations, 

benefit or perceived interference 
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Participant Pain Reporting Scale (PPRS) to 

measure psychosocial predictors of pain 
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Table 2  

List of excluded studies and reasons for exclusion in reverse chronological order. 

No. Authors Reason 

1 Crandall et al. Phys Ther 2013;93:17-21. Review paper 

2 Licciardone et al. Ann Fam Med 2013;11:122-129. No beliefs and TA 

3 Mertens et al. Trials 2013;14:1-14. Feasibility paper 

4 Schauer & Hoenig. Tech Orthop 2013;28:98-102. Descriptive paper 

5 Anderson et al. Qual Prim Care 2012;20:421-433. No beliefs and TA 

6 Bennell et al. BMC Musculoskelet Disord 2012;13:1-17. Feasibility paper 
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