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Abstract 

Chronic pain is both prevalent and debilitating. It is often treated with interdisciplinary pain 

rehabilitation programs (IPRPs). While research has largely focused on the effectiveness of 

IPRPs in improving patient outcomes, negative treatment effects remain under-explored. This 

study aims to investigate both the prevalence and types of negative outcomes following IPRPs 

for chronic pain. Data for the current study were obtained from the Swedish Quality Registry 

for Pain, with 22771 patients undergoing IPRPs between 2016 and 2023.  We calculated the 

Reliable Change Index to find reliable deterioration across 18 patient-reported outcome 

measures, including pain intensity, physical function, psychological well-being, and vitality. 

Descriptive statistics were employed to determine the prevalence of deterioration, the 

prevalence of less severe deterioration, and the frequency of multiple deteriorations per 

patient. Results showed that while most participants did not report any areas of deterioration, 

about 23% of patients did experience reliable deterioration on at least one measure at the end 

of rehabilitation. Deterioration was most frequent in measures assessing physical status and 

pain, while psychological measures showed less deterioration. Mild deterioration on at least 

one measure was observed in 44.5% of patients. This study shows that a substantial 

proportion of patients experience at least some negative short-term outcomes following 

IPRPs, primarily in physical and pain-related outcomes.  The findings underscore the 

importance of acknowledging and further investigating negative outcomes in chronic pain 

rehabilitation, and to take measures to address this issue.  

Perspective 

This large registry study reveals that almost one in four patients experiences a statistically 

reliable short-term worsening in at least one outcome, primarily physical and pain-related, 

after interdisciplinary pain rehabilitation. Thus, there is a need to identify these patients and 

the mechanisms behind deteriorations. 
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Introduction 

Chronic pain affects approximately 30% of the global population, where over 60% of those 

affected are either less, or totally, unable to work outside their home 1. There is an 

overwhelming amount of literature describing the detrimental consequences of chronic pain. 

Negative impacts on quality of life, social functioning, sleep, and work have been detailed 2. 

Beyond individual suffering, significant societal aspects have been reported, with pain-related 

conditions being one of the leading causes of work absenteeism and the primary contributor to 

years lived with disability 3. Furthermore, chronic pain is a prominent factor in healthcare 

consumption; it is, for example, the most common symptom reported during visits to primary-

care physicians 4 

Given this, chronic pain has been the focus of many intervention studies. This research has 

largely concluded that for most cases of chronic pain, interdisciplinary treatments are the 

preferred option5. The most common example is Interdisciplinary Pain Rehabilitation 

Programs (IPRPs), in which physiotherapists, occupational therapists, social workers and 

psychologists collaborate with the physician and patient to tailor an intervention, often from a 

biopsychosocial perspective6. IPRPs are employed in many countries and can vary in 

intensity, duration, and setting (individual vs. group), but all focus on function, pain, and 

quality of life. Chronic pain in itself is also a heterogeneous condition, where one patient 

included in an IPRP can have a very different set of diagnoses, comorbidities and social 
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consequences of their pain than another person in the same treatment group7. Perhaps 

logically following from this, not every patient tends to improve after treatment, and the 

trajectories of symptom load differ between patients8. Complete remission is generally not 

expected, and most patients report significant remaining health issues after completion of the 

treatment. 

Several studies examine factors related to successful outcomes of IPRPs 9–11. However, most 

healthcare interventions also carry with them a risk of negative treatment outcomes. In the 

context of chronic pain rehabilitation, a negative treatment outcome may include both 

deterioration in health and failure to achieve intended treatment goals. Deterioration refers to 

an observed worsening in outcomes such as pain intensity, physical functioning, or 

psychological wellbeing following treatment. A negative effect, in contrast, implies that the 

deterioration was caused by the intervention itself. Because the causes of worsening are often 

difficult to determine, particularly in observational studies, deterioration is commonly used as 

a proxy indicator of a potential negative effect12, 13. A recommended approach to explore the 

issue of deterioration is to use a statistical method that at least accounts for measurement 

error, thereby identifying those patients who are reliably worse off following treatment14. 

Research applying this approach has regularly demonstrated that 5-10% of patients 

undergoing psychological interventions for depression and anxiety deteriorate15,16. The same 

statistical method can also be employed to determine non-response, that is, patients who 

neither reliably improve nor reliably deteriorate following treatment. While non-response is 

conceptually distinct from deterioration, it has been described in the literature as potential 

negative effect because patients fail to obtain the intended benefits of treatment despite 

undergoing psychological interventions17,18. Research on this issue has for instance shown 

that 26.8% of patients were identified as non-responders of psychological interventions for 

depression and anxiety16. 
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While research has focused on more direct adverse events of other treatments for chronic 

pain, such as opioid use19(p201), there have been few studies on the potential negative effects of 

IPRPs. One exception is the study by Baranoff 20, who found that patients with a decrease in 

pain-related acceptance were risk of suffering more depressive symptoms and deterioration of 

disability. Still, there is a lack of knowledge on how common such negative effects are, and 

what kinds of deteriorations are most frequent in IPRPs. The aim of the current study is to use 

data from the Swedish Quality Registry for chronic Pain (SQRP) to detail the prevalence of 

short-term deterioration overall, but also to investigate how deterioration might differ between 

outcome domains.  

Methods 

This study used data from the Swedish Quality Registry of Pain (SQRP) covering the period 

from 2016-01-01 to 2023-12-31. The SQRP is a national registry that collects data on patients 

undergoing interdisciplinary pain rehabilitation programs (IPRPs) in Sweden. These IPRPs 

have been described in detail in other publications21. Briefly, IPRPs in Sweden are several-

week-long treatments in which the patient and clinicians determine rehabilitation goals and 

undergo interventions delivered by occupational and physical therapists, psychologists, and, 

in some cases, social workers. There are currently 46 specialist level rehabilitation units 

attached to the registry offering almost complete national coverage. Patients answer 

questionnaires at three timepoints: before their first visit to a clinic (baseline), after 

rehabilitation has ended (post-treatment), and at 1-year follow up. Exact timepoints of when 

the first two measures are completed might slightly differ between clinics, but the baseline is 

distributed to patients so that they can complete it before their first visit at the clinic, and the 

one after rehabilitation has ended is distributed to the participants upon completion of the 

rehabilitation program. The programs themselves are usually 6 to 10 weeks long21. The 
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current study uses data from the first two timepoints to assess changes occurring during the 

rehabilitation period. This approach allows for a more focused view on changes that appear 

during the rehabilitation process in itself. The study was granted ethical permit (2023-05837-

0) by the Swedish Ethical Review Authority, and subjects had provided informed consent that 

their data be used for research purposes. 

Measures 

The SQRP contains several different instruments, with a core of compulsory measures and a 

few optional measures that clinics can add on if they so wish. The SQRP has representatives 

from patient organizations attached to it, but these were not directly involved in the current 

project. Sex in the SQRP is coded by using the government-assigned personal identity 

number, where the second-to-last digit indicates male (odd numbers) or female (even 

numbers). The present study focuses on measures from the SQRP that generally are in line 

with the areas that previous consensus papers recommend as areas of interest when evaluating 

the efficacy of chronic pain interventions19. These measures cover different aspects of pain, 

emotional well-being, social functioning, health-related quality of life and physical 

functioning. Further, fear of movement, insomnia, and pain-related acceptance are also 

included, as previous research stresses the pivotal roles these areas may play for certain 

people suffering from chronic pain. Specifically, the following measures were included: 

 

Numeric Pain Rating Scale (NPRS) 

Pain intensity was measured with the Numeric Pain Rating Scale (NPRS)23. Respondents 

were asked to specify a whole number (0–10) that best reflects the intensity of their pain, 

where 0 represents "no pain" and 10 represents "worst imaginable pain". The version used in 

the SQRP asks that the patient specifies the number which is most representative of the 
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average pain level for the last 7 days. 

 

Multidimensional Pain Inventory, Swedish version (MPI-S) 

The Swedish version of the Multidimensional Pain Inventory (MPI-S) was used to measure 

pain intensity and other aspects of the chronic pain experience24. The MPI-S is a 52-item 

instrument designed to measure the psychosocial and behavioural consequences of pain. Each 

item is rated on a 7-point scale (0–6), where each subscale is the average of score for the 

domain in question. The current study included the Pain Severity, Pain Interference, and Life 

Control subscales, where the original Swedish version of the instrument reported mean scores 

for these scales as 3.73, 3.13, and 2.95 respectively from a sample recruited at pain clinics. 

 

RAND36 

The RAND36 is a 36-item instrument that measures general health status 22. It includes eight 

subscales where Swedish reference data for the general population reports the following 

means: physical functioning (78.9), role functioning limited by physical problems (70.4), 

bodily pain (72.6), general health (66.1), vitality (61), social functioning (81.7), role 

functioning limited by emotional problems (74.7), and mental health (76.2) 26 . Each subscale 

is scored from 0 to 100, with higher scores indicating better health. 

 

Hospital Anxiety and Depression Scale (HADS) 

The Hospital Anxiety and Depression Scale (HADS) is a 14-item instrument used to assess 

anxiety and depression, originally for patients in hospital care 27. It consists of two subscales 

with 7 items each where HADS-A measures anxiety and HADS-D measures depression. Each 

item is rated on a 4-point scale (0–3), with higher scores indicating greater difficulty. Scores 
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above 8 are interpreted as a possible clinical case, and 11 or more a probable case. The HADS 

has been frequently used since its inception has a version translated to Swedish28. 

Pain Catastrophizing Scale (PCS) 

The Pain Catastrophizing Scale (PCS) is a 13-item scale that measures catastrophic thinking 

in connection with pain29. The PCS has three subscales: rumination, magnification, and 

helplessness. Each item is rated on a 5-point scale (0–4), with higher scores indicating more 

catastrophic thinking. The PCS has shown good reliability and validity in various populations, 

including patients with chronic pain in Sweden 30. 

 

Chronic Pain Acceptance Questionnaire (CPAQ) 

The Chronic Pain Acceptance Questionnaire (CPAQ) is an instrument that measures the 

degree of acceptance individuals have for their chronic pain31. The CPAQ has two subscales: 

activity engagement and pain willingness. Activity engagement measures the extent to which 

the individual continues to participate in meaningful activities despite pain. Pain willingness 

measures the extent to which the individual is willing to experience pain without trying to 

control or avoid it. Each item is rated on a 7-point scale (0–6), with higher scores indicating 

greater acceptance. The CPAQ has shown good reliability and validity in various populations, 

including patients with chronic pain. The Swedish version of the CPAQ, including the shorter 

8-item version (CPAQ-8), has also shown good psychometric properties and is the version 

included in the SQRP 32. 

 

Tampa Scale for Kinesiophobia (TSK) 

The Tampa Scale for Kinesiophobia (TSK) is a 17-item questionnaire that quantifies fear of 

movement or (re)injury33. Each item is rated on a 4-point scale (1–4), with higher scores 
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indicating greater fear of movement. The TSK has shown good reliability and validity in 

various populations, including patients with chronic pain. The Swedish version of the TSK 

has also shown good reliability and had an average score of 18.57 in a sample of mixed 

patients suffering from pain 34. 

 

Insomnia Severity Index (ISI) 

The Insomnia Severity Index (ISI) is a 7-item questionnaire that measures the severity of 

insomnia over the past two weeks 35. The ISI assesses problems with falling asleep, 

maintaining sleep, early awakening, satisfaction with sleep, worry about sleep problems, the 

extent to which insomnia interferes with daily activities, and the extent to which insomnia is 

noticed by others. Each item is rated on a 5-point scale (0–4), with higher scores indicating 

greater difficulty. The ISI has shown good reliability and validity in various populations and 

previously been used in pain research 36. There is a Swedish version of the ISI included in the 

SQRP, where an average score of 9.93 was reported 37. 

The current study does not include measures of autonomous dysfunction (Stress and Crisis 

Inventory) or burnout symptoms (Shirom-Melamed Burnout Questionnaire) as these are used 

in less than 10% of the included rehabilitation clinics. 

Statistical Analysis 

To define deterioration, the Reliable Change Index (RCI) was calculated for each measure 

using the formula: RCI = (Post-treatment Score - Baseline Score) / Standard Error of the 

Difference. The Standard Error of the Difference was calculated using test-retest reliability 

data when available and internal consistency when test-retest was not, corresponding to 

Jacobsson and Truax’s solution B14. A "reliable deterioration" was defined as an RCI value of 
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<-1.96 (p < .05, two-tailed), indicating a statistically significant worsening beyond 

measurement error. A "mild deterioration" was defined as an RCI value of <-0.8438. 

Descriptive statistics were used to summarize baseline characteristics of the sample. Patients 

with reported data at post-rehabilitation were included, for a more detailed view on the impact 

of missingness in the current registry please see 39. The prevalence of reliable and mild 

deterioration was calculated for each measure and for the overall sample (i.e., the percentage 

of patients exhibiting deterioration on at least one measure). The frequency of multiple 

deteriorations (e.g., deterioration on 1, 2, 3, etc., measures) was also calculated. 

One potential issue in determining rates of deterioration is if there are a large proportion of 

values are close to the maximum value of the scale, as this leaves no room for higher ratings 

(or even lower, in the case of reverse scored questionnaires). To control for this in the current 

dataset, we utilized the Minimal Detectable Change (MDC), derived from the Standard Error 

of the Difference (SED) and a confidence interval of 95% as a threshold to identify 

participants at risk of these effects. By calculating the MDC for each measure, one can 

establish maximum and minimum scores within which baseline values are considered at risk 

for ceiling or floor effects, respectively. 

Results 

In the current timeframe (2016-01-01 to 2023-12-31) a total of 22,771 patients had been 

enrolled in an IPRP. There were 78% women, with an average age of 45 years old (SD = 

11.7). Education wise, 42.9% had a high school equivalent education, 38.1% had a college or 

university degree, 9.8% had another form of degree, such as trade-school, and finally 8.7% 

had only completed elementary school. A total of 18.4% of the patients reported that they 

currently were not occupationally active. The patients had on average 15.59 (SD = 8.66) 
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painful regions on the body [possible range 0-36], and had experienced their current pain for 

an average of 9.7 years. An overview of the 22 most common diagnoses in the SQRP is 

available in Bäckryd (2024) 40. For a summary of baseline scores for measures included in 

this study see Table 1. 

 

 

 

Potential for change 

To determine the suitability of the dataset to detect further deterioration of patient ratings 

between ratings collected before rehabilitation had started and at the end of it, we calculated 

how large proportion of the study population that did not have room in their scores to 

significantly deteriorate (see Table 2). 

 

 

As the results in Table 2 detail, the percentage of participants with potential floor- or ceiling 

effects was quite high. Both the vitality and social functioning parts of the RAND-36 had with 

rates between 40.2 and 50.2 percent. Likewise, the pain ratings in MPI and RAND-36 were 

also high, together with the pain willingness subscale from the CPAQ. 

Reliable Deterioration 

When analysing the 18 outcomes, a total of 23.06% of patients experienced a reliable 

deterioration on at least one of the measures between pre- and post-rehabilitation. Thus, the 
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most common outcome was no reliable deterioration, but some patients experienced reliable 

deterioration on multiple measures, as shown in Table 3. 

 

When examining the most common forms of reliable deterioration, the majority of them 

measure some form of pain intensity or rely heavily on the responder's physical condition. 

One exception is the MPI's pain subscale, which showed far fewer reliable deteriorations than 

the other pain measures. Deteriorations on measures of fear of movement, catastrophizing, 

depression, and aspects of pain acceptance were less common. Figure 1 depicts the proportion 

of patients who experienced reliable deterioration on the different measures. For instance, 

2.5% of all included pain rehabilitation patients reported worsened sleep at the end of 

rehabilitation, as measured by the ISI. 

FIGURE 1 HERE 

 

Ranges of deterioration per measure was between 4.56% and 0.4%, as listed in Figure 1. 

Correlates of deterioration 

To examine the influence of sex, age, university-level education, and number of pain sites at 

baseline a poisson regression was used with the number of reliable deteriorations as the 

outcome variable, shown in Table 4 below. 

 

Although both sex, age, and number of pain sites, were statistically significant in this analysis, 

with male sex and older age being associated with fewer deteriorations, the pseudo-R2 

(Nagelkerke) was very low indicating that, in practice, neither sex nor age is of practical 

relevance when determining who is at risk of experiencing deteriorations. 
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Mild Deterioration 

When examining less dramatic deterioration, defined as an RCI of <-0.84, the proportion of 

patients that were worsened on at least one of the included measures increased to 44.47%. 

Like for the reliable deteriorations, it was not uncommon to be mildly deteriorated on several 

measures, as detailed in Table 5. 

When examining how common mild deteriorations was per measure, as detailed in Figure 2, 

the overall pattern from reliable deteriorations repeated. Like Figure 1, it depicts the 

proportion of patients who experienced mild deterioration on the different measures. In this 

way of measuring deterioration, 6.9% of all included pain rehabilitation patients reported 

worsened sleep at the end of rehabilitation, as measured by the ISI. 

FIGURE 2 HERE 

 

 

Again, the general health subscale of the RAND36 was the most common form of mild 

deterioration, followed by the subscales measuring physical functioning, and pain. Vitality 

(RAND36) and Mental Health also rose somewhat in commonality. Measures of fear of 

movement and acceptance was yet again the most uncommon. 

Discussion 

This study aimed at investigating the short-term prevalence of deterioration following 

interdisciplinary pain rehabilitation programs. While previous studies have documented 

patient deterioration following pain treatments, they have largely been limited to smaller, 
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localized cohorts. The current study extends this literature by investigating these occurrences 

across a national sample and the study shows that almost one in four patients suffer from 

some form of reliable deterioration on one of the key 18 outcome measures at the end of 

rehabilitation. Further, a larger proportion (44.47%) experienced a mild deterioration. Even 

though these percentages may be seen as quite high, they also underscore that the most 

common outcome, when considering both significant and mild deterioration, is to experience 

no deterioration at all. Most prevalent among the deteriorations was a worsening state on 

measures that relate to one's physical status or perceived pain. Less common were reliable 

deteriorations on more purely psychological-related measures. About 7% of patients 

deteriorated on two or more measures. Thus, while IPRPs often are recommended as the best 

treatment option for chronic pain5, these results show that a significant proportion of patients 

may actually worsen in some respects at the end of rehabilitation. This highlights the 

importance of continuous symptom monitoring on key outcomes in order to detect those 

faring worse and providing an opportunity to also reverse a potentially negative treatment 

trend 41. 

This disconnect between physical- and psychological health is noteworthy, and in line with 

previous research. For example, pain disability does not always increase with higher pain 

intensity42,43. In chronic pain treatments, such as those targeting lower back pain, effects are 

usually described in terms of pain reduction or functioning/work participation 44 thus 

indicating that these areas are sensitive to change. This sensitivity to change could then, as 

this study shows, not only necessarily be in a positive direction. 

Another possibility is that worsening on physical aspects are more direct and develop 

relatively quickly, while psychological deterioration may take longer to develop. Previous 

research has however shown that deterioration on pain related acceptance is associated with 
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generally poorer treatment outcomes 20 indicating that psychological changes are not 

necessarily slower. A recent study on the negative effects of a unimodal psychological 

treatment, using acceptance and commitment therapy, for patients with fibromyalgia, showed 

low rates of deterioration but also that more than a third of the patients self-reported at least 

some unwanted treatment effect45, such as having unpleasant memories resurface. 

The finding that the RAND36 General Health subscale was particularly prone to deterioration 

is notable. The GH subscale assesses the patient’s personal health evaluation, including 

current status, resistance to illness, and health outlook. The RAND36 GH scale may be more 

sensitive to fluctuations in overall well-being or may be influenced by factors beyond the 

scope of the rehabilitation program. The discrepancy between the MPI Pain subscale and 

other pain measures in terms of deterioration rates warrants further investigation. It is possible 

that the MPI Pain subscale may capture different aspects of the pain experience compared to 

the NPRS or RAND36 Bodily Pain scale. For example, the RAND36 Bodily Pain scale 

includes another timeframe (4 weeks) were MPI Pain instead asks about current pain levels. 

Our finding that male sex and older age were poor predictors of deterioration is consistent 

with previous research suggesting that identifying patients at risk is challenging. Studies of 

psychological interventions for depression and anxiety have identified a few potential risk 

factors, including greater symptom severity at baseline, sex (i.e., males), younger age, and 

civil status (i.e., being single), but the odds ratios have been small, and the clinical 

implications of these findings are unclear16. Taken together, the available evidence suggests 

that deterioration is unlikely to be explained by a few readily observable patient 

characteristics and may instead reflect a complex interplay of patient, treatment, and 

contextual factors. Future studies of IPRPs should therefore examine a broader range of 

potential predictors, including psychological variables, treatment expectations, and 
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therapeutic processes, to better understand which patients are at risk of 

deterioration.Meanwhile, a subset of patients deteriorated on several domains at once (about 

8.8%), indicating that for these patients’ treatment is less obviously a net positive experience. 

Further detailing what is unique about this group of patients, and if there are distinct 

predictors of this multidimensional deterioration, is an interesting question for future research 

and perhaps more clinically relevant to explore. 

It is also worthwhile to remember that there were risks of floor- and ceiling effects in the 

current study (Table 2). Patients that scoring at the very bottom of a questionnaire before 

rehabilitation have no room to report further worsening of their condition, thus making the 

current study unable to detect such an event. It then follows that the calculations of prevalence 

of deterioration likely are too conservative in relation to the true prevalence, at least for the 

measures in which many patients had floor- or ceiling effects. It is also worth noting that the 

current study did not investigate another category of patients that did not reach the goals of 

the intervention, namely non-responders with neither positive nor negative outcomes. 

It is interesting to speculate whether patients who experience deterioration in pain intensity or 

physical function might simultaneously experience improvements in psychological well-

being, perhaps through increased activity engagement or a shift in coping strategies. However, 

another possible explanation relates to the timing of the assessment. Psychological processes 

such as acceptance, self-efficacy, and emotional well-being may change during treatment, 

whereas improvements in physical functioning and participation may require patients to apply 

newly acquired skills in their everyday environments following discharge. Consequently, 

post-treatment assessments may underestimate longer-term functional gains and could classify 

some patients as having deteriorated in certain domains when improvements emerge later. 

Future research should therefore examine the interrelationships between different outcome 
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domains and determine whether deterioration observed at treatment completion persist at 

longer-term follow-up. Qualitative interviews with patients who deteriorate might also be able 

capture the complex subjective nature of treatment outcomes. For example, a qualitative 

study, interviewing both patients and health-care professionals, found negative treatment 

outcomes to be associated with not reaching a shared understanding of symptoms, problems 

with behavioural change, and a desire for more help than what was being offered46. Another 

recent study on depressed patients faring worse following treatment was able to demonstrate 

that the meaning of deterioration was highly idiosyncratic and that worsening was related to 

both treatment expectations and interpersonal and contextual factors47. 

Limitations 

As the current study is of an observational nature, one cannot be certain of the causality 

between undergoing IPRP and experiencing deterioration. It might be the case that ratings 

produced at the end of rehabilitation are merely a by-product of natural fluctuations in the 

chronic pain conditions. The present study does have two features that at least to some degree 

address this: the application of cut-offs for deterioration means that only sizeable differences 

are counted, and the long duration of pain suffered by the patients (more than 9 years on 

average) indicates the more established nature of their condition. Further, treatment length 

and content may differ between clinics, and patients may also differ in the length of time 

between completing the pre-rehabilitation measures and actually entering an IPRP. Finally, 

issues related to generalizability should be acknowledged. Because this large sample is drawn 

entirely from Swedish specialist-level care, the observed rates of deterioration may not 

directly translate to other countries with different healthcare and social welfare systems, nor 

to chronic pain patients treated within primary care settings 
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Conclusion 

This study shows that about one in four patients undergoing interdisciplinary pain 

rehabilitation demonstrate reliable short-term deterioration on at least one of the main 

outcome measures. Mild deteriorations are even more common, affecting 44% of patients. 

Further, a subset of patients exhibit deterioration on several outcomes. Most effects were 

observed on measures of pain or physical functioning, while psychological measures were 

less prone to worsening. Given the complexity of chronic pain, a single interdisciplinary 

rehabilitation program is unlikely to address all relevant factors for every patient. As such, 

observed deterioration may reflect expected variability in treatment response rather than 

shortcomings in care. Therefore, it is warranted to further study this phenomenon and for 

clinicians to pay attention to these effects to potentially improve patient outcomes. 
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Figure 1. Percentage of the total amount of patients experiencing reliable deteriorations for 

each of the included measure. 

Note. TSK (Tampa Scale for Kinesiophobia), NPRS (Numerical Pain Rating Scale) average 

pain last 7 days, PCS (Pain Catastrophizing Scale), RAND36 GH (RAND 36-item Health 

Survey General Health), RAND36 Pain (Bodily Pain), RAND36 MH (Mental Health), 

RAND36 PF (Physical Functioning), RAND36 Social (Social Functioning), RAND36 

Vitality (Vitality), HAD_A (Hospital Anxiety and Depression Scale – Anxiety), HAD_D 

(Depression), MPI Pain (Multidimensional Pain Inventory – Pain Severity), MPI Control 

(Perceived Control), MPI Distress (Affective Distress), CPAQ AE (Chronic Pain Acceptance 

Questionnaire – Activity Engagement), CPAQ PW (Pain Willingness), ISI (Insomnia Severity 

Index). 
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Figure 2. Percentage of the total amount of patients experiencing mild deteriorations for 

each of the included measure. 

Note. TSK (Tampa Scale for Kinesiophobia), NPRS (Numerical Pain Rating Scale) average 

pain last 7 days, PCS (Pain Catastrophizing Scale), RAND36 GH (RAND 36-item Health 

Survey General Health), RAND36 Pain (Bodily Pain), RAND36 MH (Mental Health), 

RAND36 PF (Physical Functioning), RAND36 Social (Social Functioning), RAND36 
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Vitality (Vitality), HAD_A (Hospital Anxiety and Depression Scale – Anxiety), HAD_D 

(Depression), MPI Pain (Multidimensional Pain Inventory – Pain Severity), MPI Control 

(Perceived Control), MPI Distress (Affective Distress), CPAQ AE (Chronic Pain Acceptance 

Questionnaire – Activity Engagement), CPAQ PW (Pain Willingness), ISI (Insomnia Severity 

Index). 

 

Declaration of generative AI and AI-assisted technologies in the manuscript preparation 
process 

During the preparation of this work the authors used Google Gemini in order to check 

translations from Swedish to English for correctness. After using this tool/service, the authors 

reviewed and edited the content as needed and take full responsibility for the content of the 

published article. 

 

References 

1. Cohen SP, Vase L, Hooten WM. Chronic pain: an update on burden, best practices, and 
new advances. The Lancet. 2021;397(10289):2082-2097. doi:10.1016/S0140-
6736(21)00393-7 

2. Perez C, Margarit C, Isabel SM, de Antonio A, Jesus V. Chronic Pain Features Relate to 
Quality of Life More than Physiopathology: A Cross-Sectional Evaluation in Pain Clinics. 
Pain Pract Off J World Inst Pain. Published online 2016. doi:10.1111/papr.12533 

3. Wu A, March L, Zheng X, et al. Global low back pain prevalence and years lived with 
disability from 1990 to 2017: estimates from the Global Burden of Disease Study 2017. 
Ann Transl Med. 2020;8(6):299. doi:10.21037/atm.2020.02.175 

4. Lork K, Holmgren K, Hultqvist J. Does the Number of Reasons for Seeking Care and Self-
Rated Health Predict Sick Leave during the Following 12 Months? A Prospective, 
Longitudinal Study in Swedish Primary Health Care. Int J Environ Res Public Health. 
2021;19(1):354. doi:10.3390/ijerph19010354 

5. Elbers S, Wittink H, Konings S, et al. Longitudinal outcome evaluations of Interdisciplinary 
Multimodal Pain Treatment programmes for patients with chronic primary 
musculoskeletal pain: A systematic review and meta-analysis. Eur J Pain. 2022;26(2):310-
335. doi:10.1002/ejp.1875 

Jo
ur

na
l P

re
-p

ro
of



Deterioration in interdisciplinary pain rehabilitation 

 23 

6. Gerdle B, Molander P, Stenberg G, St\a alnacke BM, Enthoven P. Weak outcome 
predictors of multimodal rehabilitation at one-year follow-up in patients with chronic 
pain—a practice based evidence study from two SQRP centres. BMC Musculoskelet 
Disord. 2016;17(1):490. doi:10.1186/s12891-016-1346-7 

7. Bäckryd E, Persson EB, Larsson AI, Fischer MR, Gerdle B. Chronic pain patients can be 
classified into four groups: Clustering-based discriminant analysis of psychometric data 
from 4665 patients referred to a multidisciplinary pain centre (a SQRP study). Moitra E, 
ed. PLOS ONE. 2018;13(2):e0192623. doi:10.1371/journal.pone.0192623 

8. Ringqvist Å, Dragioti E, Björk M, Larsson B, Gerdle B. Moderate and Stable Pain 
Reductions as a Result of Interdisciplinary Pain Rehabilitation-A Cohort Study from the 
Swedish Quality Registry for Pain Rehabilitation (SQRP). J Clin Med. 2019;8(6). 
doi:10.3390/jcm8060905 

9. Baldwin ML, Butler RJ, Johnson WG, Côté P. Self-reported Severity Measures as 
Predictors of Return-to-work Outcomes in Occupational Back Pain. J Occup Rehabil. 
2007;17(4):683-700. doi:10.1007/s10926-007-9102-3 

10. de Rooij A, van der Leeden M, Roorda LD, Steultjens MP, Dekker J. Predictors of outcome 
of multidisciplinary treatment in chronic widespread pain: an observational study. BMC 
Musculoskelet Disord. 2013;14(1):133. doi:10.1186/1471-2474-14-133 

11. Workman EA, Hubbard JR, Felker BL. Comorbid Psychiatric Disorders and Predictors of 
Pain Management Program Success in Patients With Chronic Pain. Prim Care Companion 
CNS Disord. 2002;4(4). doi:10.4088/PCC.v04n0404 

12. Rozental A, Řiháček T. How to measure negative effects of psychological interventions. 
Curr Opin Psychol. 2025;65:102084. doi:10.1016/j.copsyc.2025.102084 

13. Mays DT, Franks CM. Negative Outcome in Psychotherapy and What to Do About It. 
Springer Pub Co; 1985. 

14. Jacobson NS, Truax P. Clinical significance: a statistical approach to defining meaningful 
change in psychotherapy research. J Consult Clin Psychol. 1991;59(1):12-19. 
doi:10.1037//0022-006x.59.1.12 

15. Cuijpers P, Reijnders M, Karyotaki E, de Wit L, Ebert DD. Negative effects of 
psychotherapies for adult depression: A meta-analysis of deterioration rates. J Affect 
Disord. 2018;239:138-145. doi:10.1016/j.jad.2018.05.050 

16. Rozental A, Magnusson K, Boettcher J, Andersson G, Carlbring P. For better or worse: An 
individual patient data meta-analysis of deterioration among participants receiving 
Internet-based cognitive behavior therapy. J Consult Clin Psychol. 2017;85(2):160-177. 
doi:10.1037/ccp0000158 

17. Linden M. How to define, find and classify side effects in psychotherapy: from unwanted 
events to adverse treatment reactions. Clin Psychol Psychother. 2013;20(4):286-296. 
doi:10.1002/cpp.1765 

Jo
ur

na
l P

re
-p

ro
of



Deterioration in interdisciplinary pain rehabilitation 

 24 

18. Dimidjian S, Hollon SD. How would we know if psychotherapy were harmful? Am 
Psychol. 2010;65(1):21-33. doi:10.1037/a0017299 

19. Els C, Jackson TD, Kunyk D, et al. Adverse events associated with medium‐ and long‐term 
use of opioids for chronic non‐cancer pain: an overview of Cochrane Reviews. Cochrane 
Database Syst Rev. 2017;2017(10):CD012509. doi:10.1002/14651858.CD012509.pub2 

20. Baranoff J, Hanrahan SJ, Kapur D, Connor JP. Six month post-treatment deterioration in 
acceptance (CPAQ-8) and cognitions following multidisciplinary pain treatment. J Behav 
Med. 2014;37(3):469-479. doi:10.1007/s10865-013-9502-0 

21. Rivano Fischer M, Schults ML, Stålnacke BM, Ekholm J, Persson EB, Löfgren M. Variability 
in patient characteristics and service provision of interdisciplinary pain rehabilitation: A 
study using the Swedish national quality registry for pain rehabilitation. J Rehabil Med. 
2020;52(11):jrm00128. doi:10.2340/16501977-2765 

22. Kaiser U, Kopkow C, Deckert S, et al. Developing a core outcome domain set to assessing 
effectiveness of interdisciplinary multimodal pain therapy: the VAPAIN consensus 
statement on core outcome domains. PAIN. 2018;159(4):673-683. 
doi:10.1097/j.pain.0000000000001129 

23. Farrar JT, Young JP, LaMoreaux L, Werth JL, Poole MR. Clinical importance of changes in 
chronic pain intensity measured on an 11-point numerical pain rating scale: Pain. 
2001;94(2):149-158. doi:10.1016/S0304-3959(01)00349-9 

24. Bergström G, Jensen IB, Bodin L, Linton SJ, Nygren \AAke L., Carlsson SG. Reliability and 
factor structure of the multidimensional pain inventory - Swedish language version (MPI-
S). Pain. 1998;75(1):101-110. doi:10.1016/S0304-3959(97)00210-8 

25. Hays RD, Morales LS. The RAND-36 measure of health-related quality of life. Ann Med. 
2001;33(5):350-357. doi:10.3109/07853890109002089 

26. Ohlsson-Nevo E, Hiyoshi A, Norén P, Möller M, Karlsson J. The Swedish RAND-36: 
psychometric characteristics and reference data from the Mid-Swed Health Survey. J 
Patient-Rep Outcomes. 2021;5(1):66. doi:10.1186/s41687-021-00331-z 

27. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr Scand. 
1983;67(6):361-370. doi:10.1111/j.1600-0447.1983.tb09716.x 

28. Lisspers J, Nygren A, Söderman E. Hospital Anxiety and Depression Scale (HAD): some 
psychometric data for a Swedish sample. Acta Psychiatr Scand. 1997;96(4):281-286. 
doi:10.1111/j.1600-0447.1997.tb10164.x 

29. Sullivan MJL, Bishop SR, Pivik J. The Pain Catastrophizing Scale: Development and 
validation. Psychol Assess. 1995;7(4):524-532. doi:10.1037/1040-3590.7.4.524 

30. Kemani MK, Grimby-Ekman A, Lundgren J, Sullivan M, Lundberg M. Factor structure and 
internal consistency of a Swedish version of the Pain Catastrophizing Scale. Acta 
Anaesthesiol Scand. 2019;63(2):259-266. doi:10.1111/aas.13246 

Jo
ur

na
l P

re
-p

ro
of



Deterioration in interdisciplinary pain rehabilitation 

 25 

31. Wicksell RK, Olsson GL, Melin L. The Chronic Pain Acceptance Questionnaire (CPAQ)-
further validation including a confirmatory factor analysis and a comparison with the 
Tampa Scale of Kinesiophobia. Eur J Pain. 2009;13(7):760-768. 
doi:10.1016/j.ejpain.2008.09.003 

32. Rovner G, Ã…restedt K, Gerdle B, BÃ¶rsbo B, McCracken L. Psychometric properties of 
the 8-item Chronic Pain Acceptance Questionnaire (CPAQ-8) in a Swedish Chronic pain 
cohort. J Rehabil Med. 2014;46(1):73-80. doi:rivano 

33. Miller RP, Kori SH, Todd DD. The Tampa Scale: a Measure of Kinisophobia. Clin J Pain. 
1991;7(1):51. 

34. Lundberg MKE, Styf J, Carlsson SG. A psychometric evaluation of the Tampa Scale for 
Kinesiophobia — from a physiotherapeutic perspective. Physiother Theory Pract. 
Published online January 1, 2004. doi:10.1080/09593980490453002 

35. Bastien CH, Vallières A, Morin CM. Validation of the Insomnia Severity Index as an 
outcome measure for insomnia research. Sleep Med. 2001;2(4):297-307. 
doi:10.1016/S1389-9457(00)00065-4 

36. Wei Y, Blanken TF, Van Someren EJW. Insomnia Really Hurts: Effect of a Bad Night’s 
Sleep on Pain Increases With Insomnia Severity. Front Psychiatry. 2018;9. 
doi:10.3389/fpsyt.2018.00377 

37. Dragioti E, Wiklund T, Alföldi P, Gerdle B. The Swedish version of the Insomnia Severity 
Index: Factor structure analysis and psychometric properties in chronic pain patients. 
Scand J Pain. 2015;9:22-27. doi:10.1016/j.sjpain.2015.06.001 

38. Wise EA. Methods for Analyzing Psychotherapy Outcomes: A Review of Clinical 
Significance, Reliable Change, and Recommendations for Future Directions. J Pers Assess. 
2004;82(1):50-59. doi:10.1207/s15327752jpa8201_10 

39. Molander P, Mehmed N, Ringqvist Å, et al. Interdisciplinary pain rehabilitation for 
patients with Ehlers-Danlos syndrome and hypermobility spectrum disorders. J Rehabil 
Med. 2024;56. 

40. Bäckryd E, Novo M, Hallsén J, Schultze S, Rivano Fischer M, Gerdle B. The new chronic 
pain MG30 category and diagnostic specificity in quality registries—problems and 
suggested solutions with special reference to Swedish Quality Registry for Pain 
rehabilitation (SQRP). Front Pain Res. 2024;5. doi:10.3389/fpain.2024.1396429 

41. Lambert MJ, Harmon KL. The merits of implementing routine outcome monitoring in 
clinical practice. Clin Psychol Sci Pract. 2018;25(4). doi:10.1111/cpsp.12268 

42. Esteve R, Ramírez-Maestre C, López-Martínez AE. Adjustment to chronic pain: The role of 
pain acceptance, coping strategies, and pain-related cognitions. Ann Behav Med Publ Soc 
Behav Med. 2007;33(2):179-188. doi:10.1007/BF02879899 

Jo
ur

na
l P

re
-p

ro
of



Deterioration in interdisciplinary pain rehabilitation 

 26 

43. McCracken LM. Psychological Flexibility, Chronic Pain, and Health. Annu Rev Psychol. 
2024;75(1):null. doi:10.1146/annurev-psych-020223-124335 

44. Kamper SJ, Apeldoorn AT, Chiarotto A, et al. Multidisciplinary biopsychosocial 
rehabilitation for chronic low back pain: Cochrane systematic review and meta-analysis. 
BMJ. 2015;350:h444. doi:10.1136/bmj.h444 

45. Ottergard MLH, Pretzmann L, Lundgren T, et al. Patient-reported unwanted events and 
deterioration rates during acceptance and commitment therapy: A brief report of group 
therapy for fibromyalgia. J Context Behav Sci. 2025;37. Accessed August 25, 2025. 
https://www.diva-portal.org/smash/record.jsf?pid=diva2:1983106 

46. Oosterhof B, Dekker JHM, Sloots M, Bartels E a. C, Dekker J. Success or failure of chronic 
pain rehabilitation: the importance of good interaction - a qualitative study under 
patients and professionals. Disabil Rehabil. 2014;36(22):1903-1910. 
doi:10.3109/09638288.2014.881566 

47. De Smet MM, Acke ,Emma, Cornelis ,Shana, et al. Understanding “patient deterioration” 
in psychotherapy from depressed patients’ perspectives: A mixed methods multiple case 
study. Psychother Res. 2025;35(3):486-500. doi:10.1080/10503307.2024.2309286 

 

 

 

Table 1. Baseline ratings on included measures 

Measure M (SD) N 

TSK 38.24 (8.73) 9,304 

NPRS 6.49 (1.8) 19,617 

PCS 27.03 (11.02) 20,263 

RAND36 GH 37.92 (19.49) 21,644 

RAND36 Pain 27.83 (18.38) 21,562 

RAND36 MH 52.06 (20.78) 21,805 

RAND36 PF 52.58 (22.67) 21,872 

RAND36 Social 40.06 (24.02) 20,638 
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RAND36 Vitality 24.63 (18.11) 21,816 

HAD_A 9.91 (4.85) 20,300 

HAD_D 9.49 (4.59) 20,162 

MPI Pain 4.07 (1.09) 21,261 

MPI Control 2.65 (1.11) 21,162 

MPI Distress 3.58 (1.26) 21,195 

CPAQ AE 10.9 (5.6) 10,049 

CPAQ PW 9.33 (5.34) 9,948 

ISI 16.83 (6.48) 20,373 

Note. TSK (Tampa Scale for Kinesiophobia), NPRS (Numerical Pain Rating Scale) average pain last 7 days, 

PCS (Pain Catastrophizing Scale), RAND36 GH (RAND 36-item Health Survey General Health), RAND36 Pain 

(Bodily Pain), RAND36 MH (Mental Health), RAND36 PF (Physical Functioning), RAND36 Social (Social 

Functioning), RAND36 Vitality (Vitality), HAD_A (Hospital Anxiety and Depression Scale – Anxiety), 

HAD_D (Depression), MPI Pain (Multidimensional Pain Inventory – Pain Severity), MPI Control (Perceived 

Control), MPI Distress (Affective Distress), CPAQ AE (Chronic Pain Acceptance Questionnaire – Activity 

Engagement), CPAQ PW (Pain Willingness), ISI (Insomnia Severity Index). The TSK and the CPAQ had fewer 

responses than the other measures. 

 
 

 

Table 2. Measures with rates of indetectable deterioration 

Measure 

Effect 

type n Percentage 

TSK Ceiling 85 1.3% 

NPRS Ceiling 603 4.4% 
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Measure 

Effect 

type n Percentage 

PCS Ceiling 2204 15.3% 

RAND-36 GH Floor 2216 13.7% 

RAND-36 BP Floor 3792 23.6% 

RAND-36 MH Floor 1809 11.1% 

RAND-36 PF Floor 997 6.1% 

RAND-36 SF Floor 5940 40.2% 

RAND-36 Vitality Floor 8222 50.2% 

HADS-A Ceiling 1830 12.9% 

HADS-D Ceiling 2016 14.2% 

MPI Pain Ceiling 4344 27.8% 

MPI Control Ceiling 556 3.6% 

MPI Distress Ceiling 5012 32.2% 

CPAQ-AQ Floor 1164 18.1% 

CPAQ-PW Floor 2495 39.7% 

ISI Ceiling 3681 25.6% 

Note. TSK (Tampa Scale for Kinesiophobia), NPRS (Numerical Pain Rating Scale) average pain last 7 days, 

PCS (Pain Catastrophizing Scale), RAND36 GH (RAND 36-item Health Survey General Health), RAND36 Pain 
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(Bodily Pain), RAND36 MH (Mental Health), RAND36 PF (Physical Functioning), RAND36 Social (Social 

Functioning), RAND36 Vitality (Vitality), HAD_A (Hospital Anxiety and Depression Scale – Anxiety), 

HAD_D (Depression), MPI Pain (Multidimensional Pain Inventory – Pain Severity), MPI Control (Perceived 

Control), MPI Distress (Affective Distress), CPAQ AE (Chronic Pain Acceptance Questionnaire – Activity 

Engagement), CPAQ PW (Pain Willingness), ISI (Insomnia Severity Index). 

 

Table 3. Frequency of Significant Deterioration 

Reliable 

Deteriorations 

n % 

0 17521 76.94 

1 3236 14.21 

2 1129 4.96 

3 456 2.00 

4 222 0.98 

5 92 0.40 

6 56 0.25 

7 25 0.11 

8 15 0.07 

9 15 0.07 

10 1 <0.01 

11 1 <0.01 

14 2 <0.01 

 
Table 4. Correlates of number of deteriorations 

 Total Reliable Deteriorations 
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Predictors Rate Ratio S.E Rounded 95% CI Statistic 

Constant 0.52 *** 0.03 0.47 – 0.58 -12.95 

Sex 0.80 *** 0.03 0.75 – 0.85 -7.06 

Age 1.00 *** 0.00 0.99 – 1.00 -3.72 

University Education 1.01  0.04 0.93 – 1.09 0.23 

Pain sites 1.00 * 0.00 0.99 – 1.00 -2.34 

R2 Nagelkerke 0.005 

* p<0.05   ** p<0.01   *** p<0.001 

 
 

Table 5. Frequency of Mild Deterioration 

Mild Deteriorations n % 

0 12,646 55.54 

1 4,211 18.49 

2 2,539 11.15 

3 1,500 6.59 

4 907 3.98 

5 530 2.33 

6 241 1.06 
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7 118 0.52 

8 53 0.23 

9 15 0.07 

10 8 0.04 

11 3 0.01 

 
 
 

 

Highlights 

 

• Reliable deterioration occurred for at least one outcome measure in 23% of patients 
following pain rehabilitation 

• Negative outcomes were most common in physical health and pain intensity 
measures 

• Psychological domains were less effected 
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