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Practical management guidelines for occupational health physicians are needed for the individual support of 
employees with low-back pain. In this study the level of evidence regarding the efficacy of intervention with 
vocational outcome parameters was assessed. In a systematic literature search, 40 randomized clinical trials on 
different types of intervention were retrieved. Their internal validity and statistical power criteria were assessed. 
The randomization procedure, blinding of patients, and sample size were problematic in most studies. For 
patients with acute low-back pain limited or moderate evidence was found for the efficacy of no bed rest, a short 
period of bed rest, and spinal manipulation. For chronic patients limited evidence was found for the efficacy of 
antidepressants. For the other types of intervention, studies with sufficient statistical power were lacking. Such 
studies are needed before more-detailed evidence-based guidelines can be formulated for occupational health 
care. 
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One of the main tasks of the occupational health physi- 
cian in The Netherlands is to offer guidance to employ- 
ees who have been sick. According to the Dutch Labour 
Conditions Act every employer should counsel the sick 
employee and contract an occupational health service (in 
Dutch: "Arbodienst") for assistance (1). However, even 
for a common problem such as low-back pain, it remains 
unclear what counseling or intervention can prevent pro- 
longed absenteeism from work. In order to improve the 
quality of occupational health care, it is important to 
formulate evidence-based guidelines. In 1987, the Que- 
bec Task Force on Spinal Disorders indicated the impor- 
tance of such practical management guidelines for low- 
back pain (2). In the United States (3), the United King- 
dom (4), and The Netherlands (3, clinical guidelines 
have been formulated, but specific guidelines for the 
occupational health physician do not exist. 

In the past 15 years several reviews have been pub- 
lished on the efficacy of various types of treatment or 
rehabilitation of low-back pain patients. (See, eg, refer- 
ences 6-1 0.) Most of these reviews concentrate on one 
form of treatment; multiple outcome variables, such as 

pain, muscular strength, or functional disability, have 
been assessed. However, the relation of these clinical 
outcome variables to vocational status is unclear (11). 
Therefore, it is important to assess the efficacy of differ- 
ent types of treatment with respect to vocation separate- 
ly. Vocational status parameters, such as duration of sick 
leave and rates of return to work, are important for the 
occupational health physician because employers are par- 
ticularly interested in these figures. 

The main objective of this study was to contribute to 
the development of evidence-based guidelines for occu- 
pational health physicians in their approach to the sick- 
ness absence of workers with low-back pain. Using vo- 
cational status as a measure of outcome, we reviewed the 
literature on nonsurgical intervention for workers with 
low-back pain. We have confined ourselves to the out- 
comes of randomized clinical trials because the rand- 
omized clinical trial is considered the most appropriate 
design for studying the efficacy of intervention (12). 
Further~nore, we evaluated studies on (sub-)acute (2 3 
month) and chronic (>3 months) low-back pain patients 
separately. 
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Occupational health care and management of low-back pain 

Methods cational program is usually combined with an exercise 
program. 

Retrieval of studies 

A search was performed of the MEDLINE (from 1966), 
CLINPSYCH (from 1980) and NIOSHTIC (from 1966) 
data bases through December 1995. We used medical 
subject headings, indexing terms, and text words. The 
key word "back pain" was combined with one of the 
following terms: (employee) absenteeism, (re)employ- 
ment, sick leave, return to work, sickness absence, occu- 
pational disability, and employment status. Relevant ref- 
erences in the retrieved articles and in published reviews 
were examined. 

A study was included if the following criteria were 
met: (i) it concerned a randomized clinical trial; (ii) it 
concerned subjects with acute or chronic low-back pain; 
(iii) the intervention was directed towards acute low- 
back pain patients [nonsteroidal antiinflammatory drugs 
(NSAIDs), bed rest, spinal manipulation, back school or 
back exercises, and case management methods] or 
chronic patients (antidepressants, nonsteroidal antiin- 
flammatory drugs, spinal manipulation, back school or 
exercises, behavioral therapy, and case management 
methods); (iv) the outcome parameter was rate of return 
to work, duration of sick leave or another measurement 
of vocational status; and (v) the article was published 
and available in English. 

We selected these specific categories of intervention 
because using return to work in conjunction with all 
types of medical treatment did not seem feasible. Many 
treatments aim primarily at a reduction of pain or func- 
tional limitations. When there is no effect on functional 
limitations, an effect on vocational status is not expected 
(13). Therefore, we excluded intervention without or 
with evidence against their efficacy in terms of pain or 
functional status. Since no positive evidence was found 
in the literature about intervention methods for low-back 
pain (5, 14-21), we excluded studies on analgesics, 
muscle relaxants, epidural and intraarticular injections, 
traction, orthoses, biofeedback, acupuncture, and trans- 
cutaneous nerve stimulation. We included one exception 
(ie, case management methods) because of our interest 
in facilitating return to work. Such methods depend on 
the institutionalized presence of a case manager, who 
assesses the client's needs and ensures, through a care 
plan, that suitable services are provided to meet the 
needs, within the limits imposed by the insurance com- 
pany (22). In a return-to-work process, this job is first 
and foremost the task of an occupational physician. We 
combined "back schools" and exercise therapy into one 
type of intervention because they overlap, since an edu- 

Assessment of evidence 

1 Reviews and meta-analyses of randomized clinical trials 
have offered diverse and extensive scales for assessing 
the quality of studies (23). However, only the randomi- 
zation of treatment allocation, double-blinding, and han- 
dling of withdrawals and dropouts have proved to be 
associated with bias (24). Furthermore, internal validity 
criteria should be distinguished from other quality as- 
pects, such as statistical power, external validity, and 
presentation (25). Therefore, we used the procedure rep- 
resented in figure 1 in assessing the evidence and rele- 
vance for guidelines. We distinguished trials that com- 
pare a therapeutic intervention with a placebo (placebo 
trials) from trials that compare 2 or more different treat- 
ments (pragmatic trials). We used a broad definition for 
a placebo and also a categorized waiting-list group as 
such. 

Internal validity. We assessed the internal validity of each 
study using the following criteria (see the appendix) (24, 
26): (i) adequate randomization of allocation, (ii) blind- 
ing of study participants for treatment, (iii) comparabili- 
ty, or adjustment for incomparability, of the base-line 
characteristics3 supposedly of relevance to prognosis 
(27-33), (iv) loss to follow-up of less than 20%, and (v) 
intention-to-treat analysis. 

The issue of blinding was limited to blinding of the 
study participants for treatment because the rate of return 
to work and the duration of sick leave are objective 
parameters. Therefore, blinding the observer seemed less 
relevant. 

Thus the assessment of internal validity resulted in a 
score between 0 and 5 points. A randomized clinical trial 
was considered to have a high internal validity if the 
score was 4 or 5, and a low internal validity if it was 3 
points or less. We devised detailed classification to im- 
prove the reliability of the assessment. To examine the 
reproducibility of the 5 items, one of us (JV) reassessed a 
random sample of 10 trials unaware of the assessments 
made by the principal assessor (WvdW). The reproduci- 
bility was sufficient (kappa 0.76, 88% agreement). The 
inconsistencies were mostly due to the criterion of com- 
parability; therefore, this criterion was slightly adjusted. 

Statistical power of the study. Small sample size is a 
major reason for erroneously concluding a finding is 
negative and thus missing a clinically important effect. 
We took this point into account with regard to studies 
with negative findings as a second step of the quality 

3 Number of workers on sick leave, number of workers with workers' compensation, duration of complaints or sick 
leave, age, occupation or physical work load, radiation, previous episodes or recurrences. 
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Figure 1. 

assessment. Closely following Moher and his colleagues, 
we calculated the sample size necessary to detect a 25% 
relative difference between the treatment and reference 
group, with a 1-tailed a = 0.05 and 80% power, using a 
z-test for proportions and a t-test for means (34). If the 
calculated sample size was above the real sample size, 
the power of the study was scored as insufficient. Studies 
with a negative outcome were only included in the next 
step of determining the level of evidence when they had 
enough power. 

Level of evidence. For studies that used rates, we reported 
the rates and calculated the rate difference and rate ratio 

with a 95% confidence interval (35). We reported the 
rates of negative events, for example, "rate of no return 
to work", which means that a lower rate refers to a more 
effective treatment. For quantitative variables, such as 
sick leave, the statistical means and absolute differences 
between the means in the experimental and reference 
groups were described. We calculated confidence inter- 
vals of 95%, assuming a normal distribution. 

A study can concern more than 1 outcome variable 
or more than 1 period in time. We presented the results 
for each outcome parameter. A result was defined as 
positive for a specific outcome parameter if there was a 
significant difference in favor of the experimental inter- 
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vention. In other words, the 95% confidence interval 
did not include a rate ratio of 1 or a rate difference or 
absolute difference of 0. A study was considered to be 
negative if there was no significant difference between 
the 2 types of intervention or if the reference inter- 
vention was more effective than the experimental inter- 
vention. 

A meta-analysis is problematic with regard to the 
heterogeneity of the patient groups, the types of inter- 
ventions, follow-up periods, or outcome parameters (36, 
37). Therefore, we used a rating system with four levels 
of scientific evidence for an overall conclusion regarding 
the efficacy of the intervention. This system is an adapta- 
tion of that used in the US Clinical Practice Guideline for 
Acute Low-back Problems in Adults (3): level A: strong 
evidence: multiple high-quality randomized clinical tri- 
als; level B: moderate evidence: I high-quality rand- 
omized clinical trial and 2 1 low-quality randomized clin- 
ical trials; level C: limited evidence: 1 high-quality rand- 
omized clinical trial or multiple low-quality randomized 
clinical trials; level D: no evidence: 1 low-quality rand- 
omized clinical trial, no randomized clinical trial or con- 
tradictory outcomes. 

Resulfs 

Of the 380 articles retrieved in our literature search, only 
18 references (4%) met our inclusion criteria (38-55). 
Another 16 articles (56-71) were included by screening 
the references of the retrieved studies and of reviews 
about back schools (6, 7, 72), pain treatment centers 
(73-75), occupational rehabilitation (8, 76) and spinal 
manipulation (9, 10). 

Some mticles reported on data of the same rand- 
omized clinical trials, while others included more than I 
intervention or trial. Altogether we included 33 rand- 
omized clinical trials. In 7 of them, at least 3 different 
treatments were distinguished. 

The number of randomized clinical trials identified 
for each intervention varied widely, ranging from 0 on 
case management methods for chronic low-back pain to 
7 on back school or exercise programs for acute low- 
back pain. 

Internal validity 

Tables 1 and 2 show the internal validity scores of the 
studies. Only the study of Malmivaara et a1 (52) reached 
the maximum score of 5 points, while 6 randomized 
clinical trials had a score of 4 points. Therefore 7 rand- 
omized clinical trials had a high score for internal validi- 
ty. The scores on the 5 criteria diverged widely. The 
randomization procedure and blinding of study partici- 
pants were the most problematic to meet, being met in 

only 9 (27%) and 10 (30%) randomized clinical trials, 
respectively. "Loss to follow-up" and "intention-to-treat" 
scored much better, in 31 (94%) and 28 (85%) of the 
trials, respectively. Adequate handling of the base-line 
characteristics scored 1 point in 16 randomized clinical 
trials (48%). 

Statistical power 

The outcome parameters and results are presented in 
tables 3 and 4. The statistical power of the studies with 
negative results was rated as sufficient for only 5 out- 
come parameters in 4 trials (15% of the negative stud- 
ies). For 4 trials we estimated the power by assuming a 
certain - reasonable - standard deviation. In 7 trials 
the data were not sufficient to calculate the power for 1 
or more outcome parameters. 

Level of evidence in acute low-back pain studies 

Nonsteroidal antiinflammatory drugs. Four studies about 
nonsteroidal antiinflammatory drugs were identified (58, 
62,68,69). Three studies were placebo trials. They had a 
negative outcome, but none passed the statistical power 
criterion (58, 68, 69). (See figure 1.) Therefore no evi- 
dence for or against the efficacy of nonsteroidal antiin- 
flammatory drugs was available for patients with acute 
symptoms. 

Hosie's (62) pragmatic trial had only 1 point for 
internal validity and a negative result. We could not 
calculate the power of this study because only median 
days were reported. There was also no evidence that 1 
particular nonsteroidal antiinflammatory drug was more 
effective than another. 

Limitation of bed rest. Four studies were identified that 
compared different periods of bed rest or the avoidance 
of bed rest with a short period of bed rest (42, 52, 69, 
70). Three could be used after application of the power 
criterion. The study with high internal validity by 
Malmivaara et a1 (52) reported positive results for dura- 
tion of sick leave and negative results for the scale "abil- 
ity to work". These results suggest that avoiding bed rest 
leads to shorter sick leave, while the difference in bed 
rest period did not affect functional ability. The study 
with low internal validity by Deyo et a1 (42) reported 
fewer days of sick leave for 2 days of bed rest in compar- 
ison with 7 days of bed rest. The other study with low 
internal validity, by Wiesel et a1 (69), reported negative 
results with combat trainees. In fact, the reference group 
with a forced period of bed rest had significantly fewer 
days of sick leave. A likely explanation for these contra- 
dictory results is the setting of this study. The patients, 
who were forced to stay in bed, were military trainees. 
Staying in bed until return to full duty was probably 
appreciated less than walking around without duty, which 
was permitted for the experimental group until the pain 
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Table 1. lnternal validity of the studies on acute low-back pain. 

of intervention Criterion for inclusiona Internal 
validityb 

Randomization Blinding (Adjustment Loss to Intention- 
procedure of study of in-)corn- follow-up to-treat 

participants parability of analysis 
base-line 

characteristics 

Nonsteroidal antiinflammatory drugs 
Amlie et al, 1987 (58) 
Weber et ai. 1993 1681 
Wlesei et ai, 1980 (69j 
Hosie, 1993 (62) 

Short periods of bed rest 
Malmivaara et al, 1995 (52) 
Wilkinson, 1995 (70) 
Deyo et al, 1986 (42) 
Wiesel et at, 1980 (69) 

Spinal manipulation 
Blornberg et ai, 1992 (41) 
Wreje et al, 1992 (71) 
Bergquist-Ullrnan & Larsson, 1977 (40) 
Heiiiweii & Cuniiffe, 1987 (61) 
Waterworth & Hunter, 1985 (67) 
Rasmussen, 1979 (65) 

Back schools or exercise programs 
Malmivaara et ai, 1995 (52) 
Faas et al, 1995 (43) 
Stankovic & Johnell, 1990 (53), 1995 (54) 
Bergquist-Ullman & Larsson, 1997 (40) 
Lindequist et al, 1984 (49) 
Lindstrom et at, 1992 (50, 51) 
Waterworth & Hunter, 1985 (67) 

Case management methods 
Faas et al, 1995 (43) 
Fordyce et al, 1989 (44) 
Greenwood et ai, 1990 (45) 
Indahi, 1995 (47) 

" = not adequate, 1 =adequate. 
Sum of 5 criteria. 

Table 2. lnternal validity of the studies on chronic low-back pain. 

Type of intervention Criterion for inclusiona 
lnternal 

Randomization Blinding (Adjustment Loss to Intention- validityb 
procedure of study of in-)corn- follow-up to-treat 

participants parability of analysis 
base-line 

characteristics 

Antidepressiants 
Alcoff et ai, 1982 (57) 

Nonsteroidai antiinfiammatory drugs 
Meek et al, 1984 (64) 

Spinal manipulation 
Arkuszewski, 1986 (59) 
Gibson et al, 1985 (60) 

Back schools or exercise programs 
Harkaa l  et ai. 1990 146) 
~ e i j s k s  et al, 1990 (48) ' 
White, 1996 (55) 
Aberg, 1984 (56) 
Hurri, 1989 (63) 

Behavioral therapy 
Aiaranta et ai, 1994 (38) 
Altmaier et al, 1992 (39) 
Turner, 1982 (66) 

a 0 = not adequate, 1 =adequate. 
"urn of 5 criteria. 
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Table 3. Results of studies on the efficacy of various conservative treatments for acute low-back paina. (RD = rate difference; RR = rate 
ratio; AD =absolute difference; 95% CI = 95% confidence interval; NS = not significant; e = experimental treatment, r = reference treat- 
ment) 

Type of intervention Treatment Results Con- Powerb 
clusiona 

Experimental Reference 

Nonsteroidal antiinflam- 
matory drugs 

Amlie et al, 1987 Piroxicam: 2 days 40 mg, Placebo capsules (N = 132) Rate of no return to work after 7 days: (e) 0.69, - - 

(58) 5 days 20 mg (N = 134) (r) 0.79; RD: 0.10 (95% CI -0.21-0.0); 
RR: 0.87 (95% CI 0.75-1.01) 

Weber et al, 1993 
(68) 

Piroxicam: 2 days 40 mg, 
12 days 20 mg (N = 106) 

Placebo capsules (N = 74) Rate of no return to work at 4 weeks: (e) 0.50, 
(r) 0.39; RD: 0.11 (95% CI -0.04-0.26); 
RR: 1.28 (95% CI 0.89-1.83) 

Phenylbutazone: 100 mg, 
4 timeslday for 5 days (elc) 
Aspirin: 625 mg, 4 times1 
day (e29 

Acetaminophen: 1 tablet, 
2 times/dayc 

Mean days before return to full activity: Wiesel et al, 1980 
(69) 

Topical felbinac foam and 
placebo capsules, 3 times1 
day (N = 81) 

Median days taken to resume normal activities: 
(e) 7, (r) 6; AD: 1 (NS) 

Hosie, 1993 
(62) 

Bed rest 
Malmivaara et al, 
1995 (52) 

Ibuprofen 400 mg and 
placebo foam, 3 timeslday 
(N = 89) 

"Avoid bed rest and 
continue normal activities" 
(N = 67) 

Complete bed rest of 2 days 
(N = 67) 

Mean ability to work at 3 weeks: (e) 7.9, (r) 6.8; 
AD: -0.9 (95% CI -1.8-0.02) 
Mean ability to work at 12 weeks: (e) 8.5, (r) 7.7; 
AD: -0.8 (95% CI -1.5-0.1) 
Mean days of sick leave at 3 weeks: (e) 4.1, 
(r) 7.5; AD: -3.2 (95% CI -5.0--1.3) 
Mean days of sick leave at 12 weeks: (e) 4.7, 
(r) 9.2; AD: -3.4 (95% CI -6.5--0.2) 
Mean days of sick leave at 1 month: (e) 11 
(SD l o ) ,  (r) 10  (SD 8.5) AD: 1 (95% CI -6.7-8.7) 

Remain mobile, no daytime 
rest (N = 12) 
Two days of bed rest 

Wilkinson, 1995 
(70) 
Deyo et a l  1986 
(42) 

Two days of strict bed rest 
(N = 10) 
Seven days of bed rest 
recommended and usual care 
(N = 34) 

Mean days of sick leave at 3 weeks: (e) 3.1, 
(r) 5.6; AD: -2.5 (P = 0.01) 
Mean davs of sick leave at 3 months: fe) 5.4. 

recommended and usual 
care (N = 37) 

\ ,  

(r) 7.6; AD: -2.2 (P = 0.004) 
Ambulatory, restricted 
dutyd 

Bed restd Mean days before return to full duty: (e) 11.8 (SD 12) 
(r) 6.57 (SD 23); AD: 5.2 (95% CI 4.7-5.7) 

Wiesel et al, 1980 
(69) 

Spinal manipulation 
Blomberg et al, 1992 
(41) 

Described by Stoddard, 
changed by Evjent, 
Hamberg (N = 48) 

Activation physical therapy 
drugs (N = 53) 

Rate of sick leave at 1 month: (e) 0.06, (r) 0.36; 
RD: -0.30 (95% CI -0.44--0.15); RR: 0.17 
(95% CI 0.06-0.55) 
Rate of sick leave at 8 months: (e) 0.08, (r) 0.19; 
RD: -0.11 (95% CI -0.24--0.03); RR: .44 (95% 
CI 0.15-1.32) 
Mean days of sick leave: (e) 25.4, (r) 58.5; 
AD: -33.1 (NS) 

Muscle energy technique 
and mobilization as 
described by Kubis 
(N = 18) 

Placebo = massage (N = 21) Rate of no return to work after 10 days: (e) 0.44, 
(r) 0.76; RD: -0.32 (95% CI -0.61--0.02); 
RR: 0.58 (95% CI 0.33-1.03) 
Median days of sick leave at 3 weeks: (e) 7, (r) 14; 
AD: -7 (NS) 

Wreje et al, 1992 
(71) 

Bergquist-Ullman & According to CYriax, Short-waves at lowest Rate of no return to work at 21 days: (e) 0.51, - - 
Larsson, 1977 (40) Kaltenborn, Lewitt, Janda possible intensity (N = 66) (r) 0.62; RD: -0.11 (95% CI -0.28-0.06); 

(N = 61) RR: 0.82 (95% CI 0.60-1.12) 
Median days of sick leave during first episode: (e) - ? 
26.5, (r) 26.5; AD: -0 (NS) 
Rate of recurrences during 1 year: (e) 0.51, (r) 0.54; - - 

RD: -0.03 (-0.20-0.16); RR: 0.93 (95% CI 
0.67-1.30) - ? 
Median days during recurrences in 1 year: 
(e) 7.5, (r) 8; AD: -0.5 (NS) 

Helliwell & Cunliffe, Described by Cyriax (N = 6) Placed into position for Mean days of sick leave at 1 month: (e) 6.3 (SD 5.4), - - 

1987 (61) manipulation without final (r) 6.7 (SD 5.4); AD: -0.4 (95% CI -6.1-5.3) 
thrust (N = 8) 

Waterworth & Hunter, As practiced by physical Nonsteroidal Rate of no return to work within 2 weeks: (e) 0.17, - - 
1985 (67) therapists (N = 24) antiinflammatory drugs (r) 0.11 RD: 0.06 (95% CI -0.15-0.26); RR: 1.50 

(N =18)  (95% CI 0.31-7.31) 

Rasmussen, 1979 Rotational (N = 12) Short waves (N = 12) Rate of not fit to work at 2 weeks: (e) 0.08, (r) t 

(65) 0.75; RD: -0.67 (95% CI -0.96--0.38); RR: 0.11 

Back schools or exercise (95% CI 0.02-0.75) 

programs 
Malmivaara et al, Exercises (N = 52) "Avoid bed rest and continue Mean ability to work at 3 weeks: (e) 7.2, (r) 7.9; - t 

1995 (52) normal activities" (N = 67) AD: 0.3 (95% CI -0.5-1.2) 
Mean ability to work at 12 weeks: (e) 7.8, (r) 8.5; - t 
AD: 0.7 (95% CI -0.2-1.6) 

continued 
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Table 3. Continued 

Type of intervention Treatment Results Con- Powerb 
clusiona 

Experimental Reference 

Mean days of sick leave at 3 weeks: (e) 5.7, (r) 
4.1; AD: 1.8 (95% CI 0.1-3.5) 
Mean days of sick leave at 12 weeks: (e) 7.2, (r) 
4.7; AD: 2.5 (95% Ci 0.2-4.9) 

Faas etal, 1995 (43) Exercise therapy (N = 122) Ultrasound at lowest possible Rate of at least one back-related day lost during 
dose (N = 150) back pain in 1 year: (e) 0.84, (r) 0.77; RD: 0.07 (95% 

Cl -0.03-0.17); RR: 1.09 (95% GI 0.96-1.24) 
Mean days of sick leave during 1 year: (e) 22 
(SD 41), (r) 20 (SD 34); AD: 2 (95% CI -8-12) 

Stankovic & Johnell, "Mini" back school (N = 50) McKenzie method (N = 50) Rate of no return to work during initial 4 weeks: 
1990, 1995 (53, 54) (e) 0.20, (r) 0.02; RD: 0.18 (95% CI 0.06-0.30; 

RR: 10.00 (1.33-75.23) 
Mean days'of sick leave during initial period: (e) 
21.6 (SD 15.3), (r) 11.9 (SD 6.5); AD: 9.7 (95% CI 
-5.1-14.3) 
Mean days of sick leave during recurrences in 1 
year: (e) 40.1 (SD 59.6), (r) 27.0 (SD 14.4); AD: 
13 (95% CI -3.9-30) - ,-- - - - - - -  
Mean days of sick leahe during following 4 years: - - 
(e) 103.9 (SD 181 5), (r) 84.1 (SD 144.3); AD: 
19.8 (95% CI -49-88) 

Bergquist-Ullman & Back school (N = 55) Short-waves at lowest Rate of no return to work at 21 days: (e) 0.33, t 
Larsson, 1977 (40) possible intensity (N = 66) (r) 0.62; RD: -0.29 (95% CI -0.46--0.12); 

RR: 0.53 (95% GI 0.35-0.80) 
Median days of sick leave during first episode: - ? 
(e) 20.5, (r) 26.5; AD: -6 (NS) 
Rate of recurrences during 1 year: (e) 0.49, - - 

(r) 0.54; RD: -0.05 (-0.23-0.12); RR: 0.90 
(95% CI 0.64-1.27) 
Median days during recurrences in 1 year: (e) 7.5, - ? 
(r) 8; AD: -0.5 (NS) 

Lindequist et al, 1984 Back school (N = 24) Less intense attention Mean days of sick leave in first episode: (e) 31, 
(49) 

- (-) 
(N = 32) (r) 29; AD: 2 (NS) 

Mean days of sick leave during recurrences during - (-) 
1 year: (e) 36, (r) 39; AD: -3 (NS) 

Lindstrom et al, 1992, Graded activity program Usual care (N = 52) Mean days of sick leave for low-back pain in first - - 
1992 (50,51) (N = 51) episode: (e) 70 (SD 89), (r) 106 (SD log) ,  

AD: -36 (95% CI -74-2.4) 
Mean days of sick leave for low-back pain during t 

2 years: (e) 85 (SD 129), (r) 137 (SD 145); 
AD: -52 (95% CI -1 05-0) 

Waterworth & Hunter, Exercises (N = 16) Nonsteroidal Rate of no return to work within 2 weeks: (e) 0.25, - - 
1985 (67) antiinflammatory drugs (r) 0.11; RD: 0.14 (95% CI -0.12-0.40); RR: 2.25 

(N = 18) (95% Ci 0.47-10.69) 
Case management 
methods 

Faas et al, 1995 (43) Care by general Ultrasound at lowest possible Rate of at least one back-related day lost during - t 

practitioner, trained to dose (N = 150) back pain in 1 year: (e) 0.75, (r) 0.77; RD: -0.02 
discuss matters of low- (95% Ci -0.13-0.09); RR: 0.97 
back pain and analgesics (95% CI 0.84-1 .I 3) 
(N = 122) Mean days of sick leave during 1 year: (e) 23 - - 

(SD 55), (r) 20 (SD 34); AD: 3 (95% CI -9-15) 
Fordyce et al, 1986 Behavioral management, Traditional pain-based Mean vocational status at 6 weeks: NS (no further - ? 
(44) time-based (N = 57) management (N = 50) report) 

Mean vocational status at 9-12 months: (e) 0.47 - - 

(SD 1.25), (r) 0.87 (SD 1.77); AD: -0.40 
(95% GI -0.99-0.19) 

Greenwood et al, Health and psychosociai Usual care (N = 163) Mean days of sick leave until return to work: - - 
1990 (45) case-management (e) 102.6 (SD 147.9), (r) 109.7 (SD 148.7); 

approach in second week AD: 7.1 (95% CI -28-42) 
(N = 121) 

Indahl, 1995 (47) Treating low-back pain as Conventional medical system Rate of no return to work at 200 days: (e) 0.30, t 
benign, self-limiting (N = 512) (r) 0.60; RD: -0.30 (95% CI -0.36; -0.24); 
condition (N = 463) RR: 0.50 (95% CI 0.43-0.59) 

Proportional hazard rate = 2.23, P = 0.000 t 

a t = positive conclusion (experimental treatment better than reference treatment and 95% CI of RD does not include 0 or 95% CI of RR does not include 1 sufficient 
power: sample size enough to detect a 25% difference with I - ta i l  a = 0.05 and I - p  = 0.80), - = negative conclusion. 
+=Sufficient power, -=  insufficient power, ( ) =estimated power, ? = power could not be established. 

"xperimental t reference groups = 45. 
Experimental t reference groups = 80. 
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Table 4. Results of studies on the efficacy of various conservative treatments for chronic low-back pain. (RD = rate difference; R R  = rate 
ratio; AD = absolute difference; 95% CI = 95% confidence interval; NS = not significant; e = experimental treatment; r = reference treat- 
ment; NS = not significant) 

Type of intervention Treatment Results Con- Powerh 
clusiona 

Ex~erimental Reference 
- 

Ant~depressants 
Alcott et al, 
1982 (57) 

lmipramine (Tofranil) Placebo capsules (N = 22) Mean limitation of work at 8 weeks: AD: ? 
75 mg, 1 pill a night, after (P = 0.004) 
3 days 2 pills a night 
(N = 28) for 8 weeks 

Nonsteroidal antiinflarn- 
rnatory drugs 

Meek et al, 
1984 (64) 

Colchicine, 1 mg 
intravenous on day 1 and 
0.6 mgm capsules for 
14 daysC 

Placebo, intravenous and Mean severity index of work impairment: P < 0.01 
capsulesc 

Spinal manipulation 
Arkuszewski, 
1986 (59) 

Bed rest, analgesics, massage Rate of no return to previous job at 6 months: (e) 
(N = 41) 0.40, (r) 0.64; RD: -0.24 (95% CI -0.43- -0.03); 

RR: 0.64 (95% CI 0.42-0.97) 
Detuned short-wave Prepost differences in rates unable to work or with 
diathermy (N = 34) restricted activities: at 2 weeks: (e) -0.02, 

(r) -0.12, prepost difference: 0.10; at 4 weeks: 
(e) -0.05, (r) -0.20, prepost difference: 0.15; 
at 12 weeks: (e) -0.10, (r) -0.31, prepost 
difference: 0.21 

Traction and manipulation, 
based on Lewit (N = 47) 

Gibson et al, 
1985 (60) 

Osteopathic treatment 
(N = 41) 

Back schools or 
exercise programs 

Harkapaa et al, 
1990 (46) 

Three weeks inpatient, Written and oral instructions e l  versus r: mean scores of differences of 
modified Swedish back (N = 160) (r) sickness allowance days between pretreatment 
school, refresher course and 1.5 years posttreatment due to spinal 
after 1 YZ years (N = 157) disorders: (e) t0.3, (r) t3.8, AD: -3.5 (NS) and 
(e l )  Modified Swedish back 2.5 years posttreatment due to spinal disorders: 
school, refresher course (e) +I .6, (r) t4.8, AD: -3.2 (NS) 
after 1 YZ years (N = 159) e2 versus r: mean scores of differences of 
(62) sickness allowance days between pretreatment 

and 1.5 years posttreatment due to spinal 
disorders: (e) -0.2, (r) t3.8, AD: -4.0 (NS) and 
2.5 years posttreatment due to spinal disorders: 
(e) t2.2, (r) t4 .8,  AD: -2.6 (NS) 
e l  versus e2: mean scores of differences of 
sickness allowance days between pretreatment 
and 1.5 years posttreatment due to spinal 
disorders: AD: t 0 . 5  (NS) and 2.5 years 
posttreatment due to spinal disorders: 
AD: -0.6 (NS) 
Rate of disability pension after 4.5 years on the 
average: e l  versus r: (e) 0.10, (r) 0.12, RD: -0.02 
(-0.09-0.05); RR: 0.86 (95% CI 0.46-1.61); 
e2 versus r: (e) 0.08, (r) 0.12, RD: -0.04 (95% CI 
-0.10-0.03), RR: 0.69 (95% CI 0.35-1.35); 
e l  versus e2: RD: 0.02 (95% CI -0.04-0.08); 
RR: 1.25 (95% CI 0.62-2.50) 

Keijsers et al, 
1990 (48) 

Maastricht back schoold Waiting listd Mean days of sick leave at 6 months: (e) 
19.0 k43 .2 ,  (r) 3.43 k10.2;  AD: 15.6 (95% CI 
1.6-29.5) 

White, 1966 (55) Graded activity program 
(N = 99) 

Usual care (N = 95) Rate of satisfactory results at 3 months (ability to 
work full time, to work at preaccident job with up 
to 20% time loss, or to work at modified work): 
(e) 0.42, (r) 0.16; RD: -0.27 (95% CI -0.39- 
-0.14); RR: 0.68 (95% CI 0.57-0.83) 

Aberg, 1984 (56) Inpatient rehabilitation 
program (N = 164) 

No specification (N = 189) Rate of no change in vocational factors at 
4 months: (e) 0.85, (r) 0.91; RD: -0.06 (95% CI 
-13-0.01); RR: 0.93 (95% CI 0.87-1.00) 
Rate of no change in vocational factors at 
8 months: NS (no further report) 

Written instructions and usual 
care (N = 93) 

Mean days of sick leave: AD: ? (NS); RD: ? 
Rate with various durations of sick leave: RD: ? 
(NS); RR: ? 

Hurri, 1989 (63) Swedish back-school 
(N = 95) 

Behavioral therapy 
Alaranta et al, Three weeks home-training 
1994 (38) and 3 weeks inpatient 

physical and psychological 
program (N = 152) 

Three-week inpatient 
program light physical 
exercises (N = 141) 

Mean days of sick leave during 1 year: (e) 33.9, (r) 
36.9; AD: -3 (NS) 
Rate of WHO oc :cupational handicap classification 
3-5 versus 0-2 at 1 year: (e) 0.10, (r) 0.16; 
RD. -0.06 195% GI -0.14-0.02); RR: 0.63 

1.17) 

continued 
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Table 4. Continued 

Type of internention Treatment Results Con- Powerb 
clusiona 

Experimental Reference 

Altmaier et al, Three weeks inpatient Three-week inpatient Rate of no return to  work (full-time) at 6 months: - - 
1992 (39) rehabilitation program with rehabilitation program (e) 0.52, (r) 0.33; RD: 0.19 (95% CI -0.10--0.48); 

psychological intervention without psychological RR: 1.57 (95% CI 0.76-3.26) 
(N = 24) intervention (N = 21) Rate of no return to  work (full-time or part-time) at - - 

6 months: (e) 0.24, (r) 0.14; RD: 0.10 (95% CI 
-0.14-0.33); RR: 1.67 (95% CI 0.46-6.10) 

Turner, 1982 (66) Progressive relaxation Waiting list (N = 9) Mean hours worked per week posttreatment: 
training (N = 14) ( e l )  (e l ) :  (e) 21.9 (SD 17.9), (r) 22.0 (SD 16.7); - - 

Cognitive-behavioral group AD: 0.1 (95% CI -14.3-14.5; (e2): (e) 14.8 - - 
therapy (N = 13) (e2) (SD 14.0), (r) 22.0 (SD 16.7); AD: 7.2 

(95% CI -6.1-20.5); ( e l )  versus - - 
(e2): AD: -3.4 (-15.4-8.6) 
Mean hours worked per week at 1 M to 2 years for t (e2) 
(e l )  versus (e2): (e l )  22.8 (SD 18.9), (e2) 38.0 
(SD 17.7); AD: 15.2 (0.54-29.9) 

a t = positive conclusion (experimental treatment betterthan reference treatment and 95% CI of RD does not include 0 or 95% CI of RR does not include 1 sufficient 
power: sample size enough to detect a 25% difference with I-tai l  a = 0.05 and I-fi = 0.80), - = negative conclusion. 
+=suff icient power, - = insufficient power, ( ) estimated power, ? = power could not be established. 

"xperimental t reference groups = 25. 
Experimental t reference groups = 77. 

disappeared. Therefore, for "civilian life" there is moder- 
ate evidence for the efficacy of avoiding bed rest or for 
short periods of bed rest, in terms of duration of sick 
leave after 3 months for patients with and without radi- 
ating pain. 

Spinal manipulation. Six randomized clinical trials about 
spinal manipulation were identified (40, 41, 61, 65, 67, 
71). In three a placebo group was used. One study quali- 
fied for the final assessment of the level of evidence. It 
had a high internal validity score and reported positive 
results after 10 days for patients with pelvic joint dys- 
function (71). 

Two of the 3 pragmatic trials reached the final as- 
sessment. The trial by Blomberg et a1 (41) had high 
internal validity and a positive result for patients with or 
without radiating pain. In a study with low internal valid- 
ity Rasmussen (65) reported that spinal manipulation 
was more effective than short waves for patients without 
signs of root pressure (65). 

In conclusion, there is limited evidence for the effica- 
cy of spinal manipulation in comparison with placebo 
treatment in cases of pelvic joint dysfunction. There is 
moderate evidence that spinal manipulation is more ef- 
fective in the short run than other conservative types of 
treatment, like physiotherapy, at least for patients with- 
out radiating pain. 

Back schools or exercise therapy Seven randomized clin- 
ical trials were identified in 9 articles (40, 43, 49-54, 
67). Both placebo trials could be used for the assessment 
of the level of evidence. One randomized clinical trial 
had high internal validity with a negative result (43) and 
the other had low internal validity with a positive result 
(40). The differences between these 2 studies could not 
be explained by the intensity of the program. While the 

program of the negative trial had 10 sessions, the posi- 
tive one had only 4. Merely the content of the program 
differed, the program of the positive study including a 
worksite visit. 

Five randomized clinical trials compared 2 or more 
alternative interventions, and 2 of these trials could be 
used for the level of evidence. One study with high 
internal validity had a negative result after 3 and 12 
weeks of follow-up (52). The study by Lindstrom et a1 
(50, 51) had low internal validity and reported a positive 
result with 2 years of follow-up. The intervention of 
these trials differed strongly in intensity in that the nega- 
tive study had an exercise program of 1 session and the 
positive trial comprised a program of 10 sessions, on the 
average, and included a worksite visit. 

In conclusion, there is no evidence for the efficacy of 
back schools or exercise therapy, and there is no evi- 
dence either that back schools or exercise therapy is 
more effective than usual medical case. 

Case management methods. We identified 4 randomized 
clinical trials using case management methods (43-45, 
47). The only placebo trial, a high-quality study, re- 
ported a negative result (43). Only 1 of the 3 pragmatic 
trials, a study with low internal validity, could be used in 
the final assessment of the level of evidence (47). It 
reported a positive outcome. In conclusion, there was 
neither evidence for the efficacy of case management 
methods nor for the greater efficacy of case management 
in comparison with conventional treatment. 

Level of evidence in chronic low-back pain studies 

Antidepressants. Only one placebo randomized clinical 
trial (57), a study with high internal validity and a posi- 
tive result, was identified that used antidepressants. 
Therefore there was limited evidence of efficacy for 

Scand J Work Environ Health 1997, "0123, no 3 173 



Occupational health care and management of low-back pain 

chronic low-back pain patients after 2 months of antide- 
pressants. 

Nonsteroidal antiinflammatory drugs. Only 1 placebo trial 
with low internal validity and with a positive result was 
identified (64), therefore there was no evidence for or 
against the effectiveness of nonsteroidal antiinflamma- 
tory drugs for chronic patients. 

Spinal manipulation. Two articles about spinal manipula- 
tion were identified (59, 60). One study used placebo 
treatment, but had insufficient statistical power (60). The 
other trial compared alternative treatments (59). It was a 
study with low validity and a positive outcome. 

In conclusion, there is no evidence for the efficacy of 
spinal manipulation for chronic patients, whether com- 
pared with a placebo or other treatments. 

Back schools or exercise therapy. Five randomized clini- 
cal trials were identified (46, 48, 55, 56, 63) for back 
schools or exercise therapy. One of these trials used a 
waiting list group, but did not pass the statistical power 
criterion. 

One study had no description of the treatment for the 
reference group (56). This study was included in the 
group of pragmatic trials, with the other three. Two trials, 
both with low internal validity, were considered for the 
final assessment. One reported positive results (55), the 
other negative (56). Both were inpatient programs in a 
rehabilitation center and lasted 6 weeks. These contra- 
dictory results indicate that there is no evidence that back 
schools or exercise therapy is more effective than usual 
care. 

Behavioral therapy. Three randomized clinical trials with 
low internal validity were identified that used behavioral 
therapy (38,39,66). In 1 randomized clinical trial, Turner 
(66) compared 2 groups subjected to different behavioral 
approaches with a group on a waiting list, but the 2 
behavioral approach groups were also compared with 
each other. Only the last comparison could be used for 
the final assessment of the level of evidence. On the 
basis of this study it was concluded that there is no 
evidence that cognitive-behavioral group therapy as part 
of progressive-relaxation training is more effective in the 
long term than progressive-relaxation training alone. 

Case management methods. No randomized clinical tri- 
als about case management were identified for chronic 
low-back pain patients. 

Discussion 

We used 2 strategies for identifying relevant articles for 
our review. First. we studied other reviews on interven- 

tion for low-back pain patients, and, second, we searched 
computer data bases. An intensive search is important 
because evidence for guidelines is based on only 1 or 2 
articles. Therefore, a conclusion can easily be reversed 
as 1 or 2 new articles on an intervention program are 
identified. Our key words were broad, but failed to select 
all articles with vocational status outcome parameters 
from MEDLINE and the other data bases. A data-base 
search with key words regarding specific types of inter- 
vention would be more useful. However, a key word 
search can also not guarantee the identification of all 
relevant articles. Publication bias, the limited number of 
indexed journals, and the use of different key words are 
all problems in a literature review that should be re- 
duced, for instance, by a registration system of clinical 
trials (77). To this end, the Cochrane Collaboration (25), 
which aims at the registration of all randomized clinical 
trials, is promising. 

We used a stepwise quality assessment, starting with 
an assessment of the internal validity. Ideally, studies 
with low internal validity should not be included because 
of the association of methodological inconsistencies with 
bias (24). An obvious disadvantage is the lack of studies 
with high internal validity, as was concluded in other 
reviews (20). If the results of studies support each other 
and there is a lack of studies with high internal validity, 
trials with low internal validity are the second best op- 
tion for establishing the level of evidence. The use of the 
5 internal validity criteria is comparable to the use of the 
criteria that are part of the quality assessment by other 
authors (23). The condition that 4 or 5 criteria should be 
met for high internal validity is arbitrary. We argue that 
at least 4 criteria should be met because of the proved 
association between the selected criteria and bias (24). 
However, the subjectivity of quality assessments remains 
a problem. Therefore, the development of an easy, uni- 
versal, and reliable scale deserves attention (23). For 
instance, we did not weight the criteria because the rela- 
tive value of each criterion was arbitrary. The choice of 
the rating system for the level of evidence was also 
subjective. The choice of our system corresponds as 
much as possible with the AHCPR system of the Agency 
for Health Care Policy and Research (AHCPR) in the 
United States although it could not be copied completely 
(3). We used randomized clinical trials and no other 
studies or expert opinions in the same manner as the 
AHCPR system. It should be noted that a more conserva- 
tive system, such as that used by Tulder et a1 (20, 21), 
would lead to less evidence and an even greater demand 
for more randomized clinical trials. Therefore, we would 
encourage a discussion about the balance between a de- 
mand for more research and satisfactory evidence for 
practical guidelines. 

The methodological problems most prevalent in 
the studies concerned adequate randomization and blind- 
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ing of study participants. This result is consistent with 
those of reviews on other outcome parameters, such as 
pain and functional limitations (20). However, "inten- 
tion to treat" scored much better among the retrieved 
studies in our review. The most likely explanation is the 
use of sick leave rates as an outcome parameter, which 
could be retrieved despite the failure to follow-up the 
respondents. 

The second step in the quality assessment was related 
to the number of study participants. In meta-analyses, 
multiple studies with low power can be combined to 
show one, more powerful outcome. However, heteroge- 
neity as to the intervention, follow-up period, study 
population, and the like does not always permit such a 
combination (36, 37). In our view, the reviewed inter- 
vention studies differ too much for a meta-analysis, and 
we therefore looked at the studies separately. We exclud- 
ed studies with low power to prevent an erroneous nega- 
tive conclusion about the efficacy. Unfortunately, many 
identified studies were excluded because of insufficient 
power, despite the fact that we used a 25% difference 
between the experimental and reference treatment as a 
relevant clinical difference. In our opinion, this criterion 
is not very rigorous. For instance, if we had considered a 
smaller difference as relevant (eg, 20%) even more stud- 
ies would have been excluded. Therefore, we recom- 
mend sample size calculations at the beginning of a study 
to minimize this problem as much as possible. These 
calculations give only a global estimation of the sample 
size because of the uncertainty about some parameters. 
The lack of power for the vocational outcome parameter 
in the retrieved studies can be due to the fact that some 
studies were primarily aimed at other outcome parame- 
ters, with less variance. 

Most of the studies have broad confidence intervals 
for their outcome parameters. This great variance can be 
partially explained by the small number of patients in- 
cluded, but also by the assessment of difference~ in the 
means. Although we assumed a normal distribution for 
duration of sick leave, as most of the studies did, it is 
more appropriate to use survival techniques for analyz- 
ing time to return to work. Then fewer patients would be 
necessary to achieve sufficient power. 

We have presented the outcome of the trials in 2 
ways, as an absolute outcome (rate differences for rates) 
and a relative outcome (rate ratios for rates). For some 
studies it was not possible to calculate confidence inter- 
vals, sometimes not even the outcome itself. In these 
articles, the authors stated that the differences were not 
significant, without reporting standard deviations. In our 
opinion, it is important to report results uniformly to 
allow for comparison of the outcomes. As argued before, 
we recommend a standard method of reporting results 
for time to return to work. 

Another explanation for the broad confidence inter- 
vals is the fact that return to work is a multifactorial 
process, with many confounders. Its outcome is not only 
influenced by the patient and his or her low-back pain, 
but also by the work situation, the possibilities for work- 
ing part-time or working at a lower pace, and problems 
in the home situation and even the macro-economic situ- 
ation (78, 79). Intervention that is directed at the patient 
cannot influence all these factors; it should therefore 
have a high impact on the patient to have a net positive 
outcome. Because of this multifactorial influence on sick 
leave, a multifactorial intervention strategy can be the 
most effective. The individual patient with low-back pain 
should be advised of effective treatment options. How- 
ever, at the same time, the work situation should be 
adapted to make it easier for the patient to return to work. 
A good example of this "case management approach" is 
the Sherbrooke model, which includes both clinical and 
ergonomic approaches (80). More randomized clinical 
trials on this subject are needed, as has already been 
noted by Lechner et a1 (46) in their review about the 
effectiveness of work hardening and work conditioning 
programs (76). They found only 2 randomized clinical 
trials out of 12, most of them with promising results. 

Recently, another relevant review was published by 
Scheer et a1 (81) about randomized clinical trials for 
acute low-back pain in relation to return to work. They 
assessed the methodological quality of the studies, but 
the relationship between this quality rating and the level 
of evidence remained unclear. Furthermore, we found 
more randomized clinical trials on spinal manipulation 
which led to evidence for the efficacy of this interven- 
tion. For bed rest, exercise, back schools and case man- 
agement methods, their conclusion was the same as ours. 
However, with our rating system, we showed that one of 
the main reasons for negative findings is lack of statisti- 
cal power. 

Concluding remarks 

For most of the reviewed types of intervention, the scien- 
tific evidence is limited for the efficacy of intervention 
for patients with low-back pain in terms of sickness 
absence rates or duration of sick leave. We have formu- 
lated the following main points from this review for the 
guidelines for occupational physicians: 

bed rest should be limited or even avoided; normal 
activity should be continued as much as possible; 

. if any conservative treatment for patients with acute 
low-back pain is considered, spinal manipulation is the 
best option; 
antidepressants can be helpful for chronic low-back 
pain patients. 
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Furthermore, there are promising results for exercise and 
education programs, especially for intensive programs in 
an occupational setting (6). However, these positive find- 
ings have not yet been confirmed in randomized clinical 
trials with vocational outcome parameters. More high- 
quality randomized clinical trials with sufficient statisti- 
cal power and vocational outcome parameters are still 
needed before guidelines based on stronger evidence can 
be established for occupational physicians. 
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Guidelines for assessment 

1. Randomization 

Appropriate: 
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. date of birth 
. date of admission 
. hospital numbers 
. alternation 
- method not described 

2. Blinding of study participant 

Appropriate: 
. if the study participant cannot identify the specific 

intervention 
. if the treatment is presented as equally effective 
. if, in the absence of equally effective treatment, the 

use of active placebos, identical placebos, or dummies 
is mentioned 

3. Comparability or adjustment for incomparability 

Appropriate: 
. if the number of workers on sick leave (or the outcome 

parameter for vocational status in the study) and 3 or 
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more of the following 6 factors have been investigated 
in the study initially: number of workers with workers' 
compensation, duration of complaints or sick leave, 
age, occupation or physical work load, radiation or 
nerve root compression, previous episodes or recur- 
rences. These factors should not differ in favor of the 
experimental group; when there is a significant differ- 
ence, a sensitivity analysis or adjustment must be car- 
ried out. 

. if a separate analysis of workers on sick leave has been 
carried out. 

4. Loss to follow-up 

Appropriate: 
. when > 80% of the randomized patients minus correct- 

ly excluded patients after randomization has been in- 
cluded in the analyses. 

5. Analysis for intention to treat 

Appropriate: 
. when loss to follow-up is <20% and all the rand- 

omized patients minus missing values patients, have 
been analyzed irrespective of noncompliance and 
cointerventions. When loss to follow-up is 2 20%, an 
alternative analysis which accounts for missing values 
(eg, worst case analysis) has to be incorporated. 
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