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Abstract and Introduction

Abstract

Study Design: A 5-year follow-up of a randomized, controlled trial.
Objective. To evaluate the long-term health and economic consequences of a cognitive behavioral intervention.
Summary of Background Data: Linton and Andersson (Spine2000;25:2825-31) provide 1 of only a few studies on the preventive effects of a cognitive behavioral intervention. The present study is a 5-year follow-up.
Methods: In the original study, 213 participants were randomized to the cognitive-behavioral group intervention or to usual care plus information on self-care (information comparison group). Of participants, 97% completed a follow-up questionnaire 5 years after the intervention, and supplemental records were obtained from the National Insurance Authority.
Results: The cognitive behavioral group had significantly less pain, was more active, enjoyed better quality of life, and had better general health relative to the information comparison group. There was no difference on health care use. The risk of long-term sick leave was 3 times higher in the information comparison group. The cognitive behavioral group had significantly less lost productivity costs and a lower total cost/y/person (16,514 Swedish kronor) compared to the information comparison group (45,990 Swedish kronor).
Conclusions: A cognitive-behavioral group intervention produces long-term health and economic benefits. Usual medical care might be improved considerably by implementing these psychologic methods.

Introduction

The prevention of back pain has been demanded because it is so frequent, causes so much suffering, and results in such enormous costs.[1] Indeed, musculoskeletal pain constitutes 1 of the most common and expensive disorders in Western countries, accounting for 1% to 2% of the gross national product.[2,3] Of these expenditures, more than 90% are associated with work disability. Early interventions then might prevent the development of persistent work disability, and thereby result in considerable human and economic savings. Despite this, few investigations have actually calculated the health as well as economic benefits of such programs.[2,4]
The development of cognitive behavioral techniques as early, preventive intervention has shown promise, but there is still a lack of long-term follow-ups. For example, an evaluation of a 4-session cognitive behavioral program for patients applying for back pain was found to reduce worry and disability, while increasing self-care as compared to usual treatment in a primary care setting.[5] We developed a 6-session program specifically designed to address the psychosocial factors found to increase the risk of disability developing.[6] A comparison was conducted in which 1 group received a 6-session psychologic program and the comparison groups received usual care plus either a pamphlet or a more extensive information package designed to provide the latest advice on self-help.[7] The results showed that the cognitive behavioral intervention lowered the risk for long-term sick leave 1 year later by 9-fold.

However, although one may assume that the benefits of the experimental interventions in these 2 studies continue into the future, there is no evidence available because both studies had only a 1-year follow-up period. From a health and an economic view, the long-term results are vital. If the differences in the groups are maintained over time, the health and economic benefits might be considerable. Therefore, the purpose of this study was to conduct a 5-year health and economic follow-up of the Linton and Andersson study.[7] Specifically, we sought to evaluate whether the improvements were maintained at 5 years as well as to document the economic implications.

Methods

Overview of the Design

This is a follow-up of a randomized controlled trial.[7] The original study had thorough assessments at pretest and 1-year follow-up. The current study added a similar assessment 5 years after the intervention. In the original study, subjects were assigned according to a block randomization procedure executed by an independent research to 1 of 3 groups: (1) a standardized cognitive-behavior therapy group, (2) information in the form of a pamphlet, or (3) information in a series of 6 information packets. Because the main question of interest concerned the fate of the group receiving early cognitive behavioral therapy and because there were no significant differences between the 2 information groups, the 2 information groups were combined to form an information comparison group.

Interventions

Information Comparison Group

This group received standardized, written information. Each person received a pamphlet emphasizing self-help and the need to remain active. In addition, ergonomic and back school based information was provided in 6 installments to 58 members of this group.

Cognitive Behavioral Group

A 6-session (2 hours) manual program was offered.[7,8] Sessions activated participants and promoted coping. Problem solving, risk analysis, activity scheduling, and other coping skills were taught. Participants developed their own coping program and devised a maintenance program. The interventions are described in more detail in the original article.

Subjects

Addresses were sought for the 213 people (88%) who completed the original study (Figure 1). However, a census check revealed that 2 people had died during the interim, and 2 had moved abroad with no forwarding address. Consequently, an invitation to participate was sent to 209 individuals. We received completed questionnaires from 202 (97%), including 115 in the information comparison group and 87 in the cognitive behavioral group. As reported in the original article, the groups were quite similar at the pretest concerning age, gender, education, employment, pain, and previous sick leave. In the current sample, average age was 49 years, and 70% were women. The Hospital's Board on Research Ethics approved this study.
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Figure 1.  

An overview of the 5-year follow-up.

      

Outcome Evaluation

Several methods were used to capture both the health and economic outcomes. First, key health-related outcomes were assessed using the same instruments as in the original study. In brief, items from several standardized, self-report measures were used to measure pain perception (e.g., intensity and medication use [Outcome Evaluation Questionnaire,[9] fear-avoidance beliefs [Fear-Avoidance Beliefs Questionnaire,[10] and activity levels [activities of daily living)[11]. Second, costs were evaluated by assessing direct and indirect costs.[12] Questionnaires were mailed to participants at their home address, and if a response was not received within 2 weeks, a reminder was sent.

Key Outcome Variables

As in the original study, the key variables selected were work disability (sick leave days and disability pensions), health-care use, as well as perceived quality of life. Sick leave was assessed with self-report items previously shown to be valid.[13,14] We also obtained records from the National Social Insurance Authority. This authority pays for all sick leave after the 14th day, and all residents of Sweden are covered in the scheme. To be able to compare rates with the original study, we used the self-report data. These data are also more comprehensive because they include all sick leave, even the days not covered by the Authority. A comparison of the self-reported absenteeism and that obtained from the National Insurance Authority showed good reliability for the self-reports. For example, the overall accuracy of indicating sick leave in classes of less than or more than 15 days was 91%.

As in the original study, health care use was assessed by self-reports of the number of visits to a physician, physical therapist, specialist, or alternative care provider during the preceding year. Although used successfully in previous research to determine group differences, the reliability and validity of this self-report measure has not yet been established.[15,16] However, because patients are free to seek treatment at any private or public facility, the only comprehensive source is self-ratings.

Quality of life was assessed using self-report inventories. As in the original report, pain and function were assessed with standardized items. In addition, health-related quality of life was measured with the EuroQol 5.[17,18] This is a standardized, generic quality of life instrument that measures 5 aspects (i.e., fear/depression, pain, everyday activities, hygiene, and mobility) as well as an overall rating of health status.

Statistical Analyses

The data were first summarized and examined using descriptive statistics. We compared the groups at follow-up using nonparametric statistics because many of the variables used ordinal scales and had skewed distributions. Probability level was set at 0.05 with 2-tailed tests. Odds ratios (ORs) were calculated as estimates of risk, and 95% confidence intervals (CIs) are reported.

Results

Quality of Life

An overview of relevant variables is presented in Table 1 . Relative to the information comparison group, the cognitive-behavioral therapy group had significantly less pain at the 5-year follow-up for ratings of usual (P < 0.05) and worst pain (P < 0.01) intensity during the past 3 months (Figure 2). This result was also true for pain medication use (P< 0.04). There was no difference between the groups for pain intensity during the past week. Regarding physical function, there were consistent and large differences between the groups. The cognitive-behavioral therapy group had significantly better self-reported function on the activities of daily living measure (P < 0.001) as well as the items from the SF-36 (P < 0.001). 
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Figure 2.  

Average and "worst" pain intensity ratings at the pretest, and 1 and 5-year follow-ups.

      

The results of the EuroQol health-related quality of life scores are illustrated in Figure 3. As seen in Table 1 , significant differences in favor of the cognitive-behavioral therapy group were observed on 4 of the 6 parts. Consistent with aforementioned results, the cognitive behavioral group had better mobility (P < 0.03) and usual function (0.0001) than did the comparison group. However, neither pain and discomfort (P = 0.82) nor self-care (P= 0.26) showed significant differences, mainly because almost all subjects could manage their self-care, and few were completely pain free. Interestingly, more members of the cognitive behavioral group had no problems with anxiety and depression than did the information comparison group (P < 0.002). Finally, on a rating of general health, the cognitive behavioral group reported enjoying better health than did the information comparison group (72 vs. 64) (P< 0.01). These quality of life scores may be compared to a national population study in which people reporting back or neck pain had lower quality of life scores on 5 of the 6 scales and lower ratings on the overall rating (66) as compared to the cognitive behavioral group.[17] 
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Figure 3.  

Results on the EuroQol 5-D dimensions at the 5-year follow-up. The figure shows the percentage of participants in each group who report no problem. Ave indicates average; CBT, cognitive-behavior therapy group; Info, information comparison group; Pre, pretest.

      

Health Care Use

The total number of self-reported health care visits during the past year, at the 5-year follow-up, were summarized for each of the groups and is shown in Table 2 . Although the cognitive behavioral group had a lower average number of visits, this difference was not significant (P = 0.17). 

Work Disability

Time off work was obtained through self-reports, and these were subsequently checked with records from the National Social Insurance Authority. Because those receiving a pension are particularly important, we also obtained this information and checked the reason for the pension (back related, normal retirement, health related, but not back related) according to records. The data have been analyzed for all participants, specifically for back pain-related leave as well as total sick leave. We have also investigated the pensions granted. Those subjects receiving back pain-related pensions have been included in the analyses of work disability as well as all reported sick leave.

The data concerning work disability are summarized and graphically depicted in Figure 4. At the 5-year follow-up, those subjects in the information comparison group reported more sick leave for back pain than did those in the cognitive behavioral group (P < 0.04). To control for the possibility that the illness stated as the cause of the sick leave had simply changed to another diagnosis, and thereby might bias results, we also looked at the total number of days of work lost due to illness. However, the difference in favor of the cognitive behavioral group noted previously was actually enhanced for total disability days (P < 0.001). Of the 15 participants who received an early pension as a result of back pain, 5 (5.7%) were in the cognitive behavioral group, while 10 (8.7%) were in the information comparison group.
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Figure 4.  

The mean number of days off work during a 6-month period because of back pain at baseline, and 1 and 5 years, as well as for all days off work because of any illness at the 5-year follow-up for the 2 groups. Anx indicates anxiety; CBT, cognitive-behavior therapy group; Dep, depression; Info, information comparison group.

      

Indeed, we calculated the risk of having long-term disability (i.e., off work for more than 14 days, the legal level for the National Insurance Authority to pay compensation in Sweden) at the 5-year follow-up. The risk of being on long-term sick disability leave for back pain was 2.61 times lower for the cognitive behavioral group as compared to the information comparison group (OR = 2.61; 95% CI 0.89-8.41). Similarly, the risk of being on long-term sick disability leave for any illness was 3 times lower for the cognitive behavioral group (OR = 2.9; 95% CI 1.35-6.34).

Economic Evaluation

We have calculated the costs of the 2 alternative interventions as well as the economic outcomes.[12] Costs were calculated based on the intervention protocols and time reports from the administration of the interventions. Salary costs were estimated using data from Statistics Sweden. Overhead costs were calculated with the direct allocation method.[12] Standard unit costs for health care visits were used and based on information from the National Department of Health and Welfare's Yearbook. Lost productivity was calculated using the Human Capital Method, in which the expected worth of production is estimated for the entire period of sick leave. Lost productivity and disability compensation payments were based on Statistics Sweden's average income levels, including social taxes paid directly to the government. All economic values are Swedish kronor (SEK) adjusted to the 2002 consumer price index for comparison.

Program costs amounted to 1039 SEK per participant in the cognitive behavioral group and 168 SEK per participant in the information comparison group. Thus, the psychologic intervention was more than 6 times more expensive. However, outcome favored the cognitive behavioral group, and an overview is shown in Figure 5. At the 5-year follow-up, the costs associated with lost productivity caused by back pain were calculated and compared for the follow-up year. The cognitive behavioral group had significantly less lost productivity (12,268 SEK; range 0-414,000) than did the information comparison group (41,733 SEK; range 0-418,500) (P< 0.04). The cost for health care visits was an average of 3014 SEK (range 0-30,552) per person for the cognitive behavioral group and 4404 SEK (range 0-44,458) for the information comparison group (P = 0.17). Figure 6 depicts the total costs. The total yearly cost for the cognitive behavioral group was 16,514 SEK (range 0-444,552) per person, while it was nearly 3 times as much for the information comparison group (45,990 SEK/person; range 0-458,458) (P = 0.06).
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Figure 5.  

Estimated costs per person for health care use and disability payments for 1-year at the 5-year follow-up. Base indicates baseline; CBT, cognitive-behavior therapy group.
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Figure 6.  

The estimated costs per patient for a 1 year-period, per group, at the 5-year follow-up. CBT indicates cognitive-behavior therapy group.

      

We consider the number of high cost cases with respect to health care and disability costs during the year at the 5-year follow-up. Using a cutoff of less than 10,000 SEK to define low cost cases, the cognitive behavioral group had more low cost cases (86%) than did the information comparison group (77%). High costs cases were defined as consuming more than 50,000 SEK. For the cognitive behavioral group, 4% were high cost cases, while the information comparison group produced more than twice as many (11%).

Discussion

This study shows that a cognitive-behavioral group treatment may be an effective way of preventing future back pain problems as significant differences in quality of life variables as well as sick leave were maintained at the 5-year follow-up. The cognitive behavioral group had significantly less pain, was more active, enjoyed a better quality of life, and had better general health at the 5-year follow-up. Moreover, they also had significantly fewer days off work because of illness. In fact, the risk of having a longer period of sick leave at the 5-year follow-up was about 3 times higher for the information comparison group relative to the cognitive behavioral group. These results were also mirrored in the economic consequences, in which total costs were nearly 3 times higher per person for the information comparison group. In light of the fact that the comparison group received treatment as usual, these results suggest that the treatment provided in primary care settings might be improved substantially by using an early cognitive behavioral intervention.

In terms of quality of life variables, our 5-year follow-up results show significant differences between the groups, illustrating maintenance. Indeed, pain ratings continued to decrease for the cognitive behavioral group at the same time as they had significantly higher mobility and higher activity ratings than the comparison group. Moreover, overall ratings of health and quality of life significantly favored the cognitive behavioral group. This finding adds to a few studies that have shown the effects of a very early psychologically oriented intervention, such as in a primary care setting.[19-23] Furthermore, the current study together with a few previous reports suggests that results may be maintained even beyond the usual 1-year follow-up.[24]
Because back pain is related to high costs, the economic consequences of the present results were calculated for a 1-year period at the 5-year follow-up and show considerable savings. The information comparison group had significantly more days off work and was 3 times more likely to have long-term sick leave as compared to the cognitive behavioral group. However, it should be noted that the CI was wide and for back pain falls under unity, which reflects the relatively small number of people who have sick leave. Yet, the validity of these findings appears to be strengthened by its consistency. For example, in addition to a reduced risk of long-term sick leave caused by back pain, there is an effect for total sick leave. Reduced sick leave is also congruent with the quality of life and functional improvements noted. There was no significant difference between the groups in terms of health care use, although the cognitive behavioral group did consume less care overall. The early treatment provided differed in terms of cost. The interventions for both groups were relatively cheap.

Consequently, although the initial costs were higher for the cognitive behavioral group, there was a considerable overall savings. Indeed, overall costs for the cognitive behavioral group were about a third of what they were for the information comparison group. Moreover, because this study shows that the positive effect was maintained over the 5-year period, a time analysis for the entire period would show considerably larger differences. Thus, the cognitive behavioral intervention has resulted in economic savings at least over a 5-year period. This result might well be kept in mind when calculating budgets for similar interventions.

The outcome of this study suggests that adding a cognitive behavioral intervention might significantly improve usual treatment methods, such as primary care. The information comparison group received usual care plus the best available information that could be provided. Yet, the cognitive behavioral intervention resulted in clear and clinically significant improvements. This result suggests that usual care might be improved considerably by adding a cognitive-behavioral group treatment. Moreover, it implies that a traditional medical model approach does not fully meet the needs of this patient category. Instead, a biopsychosocial approach would appear to provide more successful care. Given the tragic consequences of the development of a chronic pain problem, we recommend that research be conducted on how best to incorporate a cognitive behavioral approach to typical clinical settings like primary care.
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Table 1. Self-Reported Pain, Function, Fear and Medication Usage at the 5-Year Follow-Up for the Cognitive Behavioral and Information Comparison Groups
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Table 2. An Overview of the Mean Number of Self-Reported Health Care Visits During the Past Year at the 5-Year Follow-Up
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