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Prognostic factors for chronic disability from acute low-back pain in

occupational health care

by Willeke E van der Weide, PhD," Jos HAM Verbeek, PhD,” Herman JA Sallé,’ Frank JH van Dijk!

van der Weide WE, Verbeek JHAM, Sallé HJA, van Dijk FJH. Prognostic factors for chronic disability from acute
low-back pain in occupational health care. Scand J Work Environ Health 1899;25(1):50—56.

Objectives This study attempted to determine the prognostic indicators of low-back pain in an occupational
health setting.

Methods The identification of prognostic factors of (i) functional disability after 3 months’ follow-up, (ii)
functional disability after 12 months’ follow-up, and (iii) time to return to work among 120 workers who reported
to an occupational health unit and were off work with low-back pain for at least 10 days. Crude and adjusted odds
ratios and hazard ratios with 95% confidence intervals were estimated for the 3 outcome measures.

Results Factors related to a longer time to return to work were radiating pain, high functional disability at the
beginning of the study, problems in relations with colleagues, and high work tempo and work quantity. High
functional disability at the beginning of the study and a high avoidance coping style predicted functional disability
at 3 months. Functional disability at 12 months was more accurately predicted by work-related and psychosocial
factors.

Conclusions Especially radiating pain and functional disability predict a long duration of low-back pain in
occupational health practice. Occupational physicians should also note work-related and psychosocial characteris-

tics.

Key terms functional disability, health care workers, prognosis, return to work.

Musculoskeletal disorders, especially low-back pain, are
common reasons for absence from work (1). Especially
for patients with chronic low-back pain, sickness absence
is a major consequence of their health problems. A re-
cent population-based prevalence study reported work
absenteeism in the last 12 months for 32% of chronic
patients (2). Approximately 22% of all disability pensions
in The Netherlands are due to musculoskeletal disorders.
About half of this musculoskeletal category consists of
patients who are disabled because of low-back pain (3).
Diagnoses for sickness benefits show similar figures for
back pain (4).

To intervene more efficiently occupational physicians
should be able to identify patients with a high risk of
chronic disability. However, in spite of the magnitude
of the problem, little is known about the course of and
prognostic factors for low-back pain among sick employ-
ees. Most studies about this topic concern patients in gen-
eral practice or patients in a rehabilitation center, and the

results will differ from those involving workers on sick
leave with low-back pain who visit their occupational
physicians (5, 6). Patients with chronic low-back pain in
primary care usually have little sickness absence, and pa-
tients from a rehabilitation center form a selection of
more problematic cases (7).

In 5 prospective studies on the prognosis of acute
low-back pain in an occupational health setting, only pain
intensity and radicular signs were positively related to
duration of sick leave or work status at follow-up in more
than 1 study (8—12). Three factors, work load, age and
past history, predicted outcome in only 1 of the 5 stud-
ies. Therefore, currently, there is a rather unclear and
contradictory picture of prognostic indicators for the
course of low-back pain in occupational health.

Therefore, we wanted to identify factors that predict
long-term functional disability and long-term absence
from work among patients who had recently reported sick
because of low-back pain.
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Methods

Study population

Eight occupational health services for health care and
university workers in The Netherlands participated in
this study. Workers were eligible if they were on sick
leave with low-back pain for at least 10 days and were
working at a department that had approved participation.
Additional criteria were pain located below the scapu-
lae and above the gluteal fold, no consultation with the
occupational physician for low-back pain in the past 3
months, not pregnant, and an understanding of Dutch.
One hundred and forty-two eligible patients were iden-
tified. Of these, 120 agreed to participate in the study.
The nonrespondents did not differ as to gender, age, oc-
cupation, time to return to work, and sick leave during 1
year. The patients were randomly assigned either to an
occupational physician group [ie, the intervention group
(N=61)] or to a reference group (N=59). Before and dur-
ing the research project the occupational physicians were
given guidelines for the occupational rehabilitation of
low-back pain patients (13). In the reference group the
patients were not sent to the occupational physician dur-
ing the first 3 months of sick leave. However, 14 of these
employees insisted on a consultation with the occupa-
tional physician and were allowed to have their consul-
tations. In the analysis they were treated as belonging to
the original reference group.

Data collection

Independent variables. The patients were followed for
12 months. Potential prognostic factors were assessed by
a questionnaire which was filled out when the patients
had given their informed consents for participation. De-
mographic factors, perceptions of work conditions (14),
low-back pain characteristics, pain intensity (15), func-
tional disability (16, 17), general health perception (18),
coping (19), and health locus of control (health LOC)
(20) were assessed. The base-line questionnaire was re-
turned by 117 patients (98%).

Pain intensity during the week before the measure-
ment was rated on a visual analogue scale (VAS) of 100
mm, ranging from no pain to very severe pain (15). The
Roland Disability Questionnaire (RDQ) was used to as-
sess functional disability. It has been reported to be a
reliable, valid, and responsive instrument (21, 22). The
RDQ contains 24 yes-no questions, The total score can
range from 0 to 24, which we transformed to a 0—100
range. General health perception was measured by the
Nottingham Health Profile (NHP), of which the follow-
ing 4 scales were used for this study: energy (3 items),
sleep (5 items), emotional reactions (9 items), social iso-
lation (5 items). We totaled the yes answers per scale
and transformed the score to the 0—100 range. The NHP
has proved to be a reliable and valid instrument for
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various study populations (18). Scores on the scales for
the perception of work conditions were also expressed on
a 0—100 continuum per scale (14). We categorized oc-
cupation on the basis of job title in groups of mentally
demanding work (eg, secretary), mixed mentally and
physically demanding work (eg, nurse) and physically de-
manding work (eg, cleaner) (23). The base-line charac-
teristics of the study population are summarized in table
1. The 75th percentile for functional disability was 75
(25th percentile 41, median 58).

Dependent variables

The return to work status was determined from compu-
terized record systems. Return to work was defined as
working as many hours as before absence. Sick leave was
measured over the course of 1 year. Time to return to
work was used as the main dependent variable. Sick leave
data could be gathered from all the participants from com-
puterized record systems. After 3 and 12 months data
were collected on functional disability (RDQ) with pa-
tient questionnaires. After 3 months 110 questionnaires
were returned (92%), and 108 questionnaires were com-
pleted after 12 months (90%). The dependent variables
were blindly administered without knowledge of the prog-
nostic factors.

Statistical analysis

A Kaplan-Meier survival curve was cstimated to describe
the probability of not returning to work in relation to time
since inclusion. For functional disability after 3 and 12
months, respectively, the group of patients was divided
into 2 subgroups with the 75th percentile as the cut-off
point. The group with the highest scores (>75th percen-
tile) was supposed to represent the most serious cases.
Each independent variable was first tested for univar-
iate association with the dependent variables. The chi-
square test was used for discrete variables, and the t-test
and the Mann-Whitney U test was used for continuous
variables with a normal or a nonnormal distribution, re-
spectively. For time to return to work each independent
variable was first tested for a univariate association in
Cox’s proportional hazards regression analyses. To reduce
the number of variables, independent variables that were
associated with the dependent variable at a significance
level of P<0.15 were selected for use in the multiple lo-
gistic regression analysis or Cox proportional hazards
analysis. Apart from this statistical criterion for use in the
multivariate model, variables were also selected accord-
ing to their practical relevancy to the work of an occupa-
tional physician. The variable “group” (ie, intervention
group or reference group) was always entered in the first
step because of the design of the study. Separate multi-
variate analyses were used for each dependent variable.
Independent variables with a nonnormal distribution were
recoded in a low and high score, with the 75th percentile
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Prognosis for chronic disabilily from acute low-back pain

Table 1. Prevalence of potential prognostic factors at the inclu-
sion of the study population (N=120). (LBP = low-back pain)

Mean SD %

Patient characteristics
Age (years) 39 8.7 .
Gender (male) . . 33
Smokers . . 33
Sporting activities (=1 h/week) . . 68
Low-back pain characteristics
Initial diagnosis
Nonspecific LBP . . 76
Suspicion of root compression . . 24
Radiating pain
Until knee . . 24
Beyond knee . . 38
Work-related cause of LBP . . 33
Duration of sick leave (d) 18 6.3
History of LBP
On sick leave during last year . . 31
On sick leave more than once . . 44
Pain intensity (range 0—100) 58 23
Functional disability (range 0—100) 58 20
Psychosocial characteristics
Not enjoying work (range 0—100) 9.1 15.8
Coping (range 1—4):
Not active
No search for social support
Avoidance
Palliative reactions
Health locus of control (range 1—6):
Not internal
Physician directed
Chance
Perceived health (range 0—100):
Lack of energy 42 36
Sleep problems 21 27
Emotional reactions 14 20
Social isolation 9 14
Work characteristics
Occupation
Mentally demanding work . . 25
Office workers . . 11
Operators . . 6
Various (eg, professor,
photographer) . . 8
Mixed mentally or physically
demanding work . . 53
Nurses and nursing aides . . 42
Various (eg, laboratory,
surgical nurse) . . 12

Physically demanding work . . 22

Bed transport

Cleaning

Kitchen and catering

Various . .
Workhours . 8.5

Work experience in present

function (<10 years) . . 66

Problems with work conditions (range 0—100)
Work tempo and work quantity 44 15
Physical effort 40 22
Emotional effort 30 14
Lack of participation 47 20
Lack of variation in work 41 21
Lack of independence in work 47 19
Problematic relations with immediate
supervisor 21 16
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as the cut-off point. In the final phase, interaction terms
were added to determine whether the model could be
improved. For functional disability a multiple logistic
regression with a manual forward stepwise selection pro-
cedure (P;,<0.05; P,,>0.10) was used. Odds ratios (OR)
and 95% confidence intervals (95% CI) were estimated
for the variables in the model. Cox regression analysis
was used with the same procedure for the outcome pa-
rameter “time to return to work”, and hazard ratios (HR)
and 95% confidence intervals (95% CI) were estimated.
Odds ratios and hazard ratios for continuous variables are
presented for the difference between a specific score and
10 points higher, instead of 1 point higher, to make it
easier to understand. The best model was chosen on the
basis of the contribution of the variables to the fit, tested
with the likelihood ratio test. The rate of correct classifi-
cation of all the cases has been presented, along with the
rate of correct classification for the high functional disa-
bility group separately; this rate can be interpereted as
the sensitivity of the model. We also examined time-de-
pendent effects of the prognostic factors to check if the
proportional hazard assumption was correct. This result
was checked by the log-minus-log survival plots with 2
strata (1 stratum up to the 75th percentile score and 1
stratum above this score) of the prognostic factors. If
these plots of the 2 strata crossed, the effect of the inter-
action term of time in months with that specific factor
was assessed with time-dependent Cox regression anal-
yses.

With the final model for time to return to work, we
estimated survivor functions at 2, 3, and 6 months for 2
hypothetical patient profiles with S(z,z) = (S,(r))*",
where Sy(t) is the base-line survivor function and PI is
the prognostic index for each worker, PI; = B,(z,-
)+ A4B,(2,-2,). BB, are the regression coefficients
estimated by the model and z;,,...z,; are the scores on the
independent significant variables for patient i. The mean
level of a covariate for continuous variables or the score
for the reference category for dichotomous variables is
represented by z;,...z, (24).

All the analyses were done with SPSS (statistical
package for the social sciences) for windows 6.1.3 (SPSS
Inc, IL, USA).

Results

Functional disability after 3 months of follow-up

After 3 months of follow-up the 75th percentile for func-
tional disability dropped to 50 (25th percentile 5, medi-
an 21). Therefore, the group of employees with scores
from O through 50 was classified as the “low functional
disability” subgroup, scores 51 through 100 were classi-
fied as “high functional disability”.



Patients with a high disability score at inclusion [odds
ratio (OR) 1.5, 95% confidence interval (95% CI) 1.1—
2.0 per 10 scale units) and a high avoidance coping style
(OR 4.1, 95% CI 1.2—15) increased the chance of a high
functional disability score at the 3-month follow-up.
Work factors (occupation, lack of variation in work, emo-
tional effort), pain intensity at inclusion, and lack of en-
ergy and physician-directed health locus of control were
related to functional disability in the univariate analyses,
but none of these factors contributed significantly to the
final multivariate model (table 2). Eighty-two percent of
the patients were classified correctly with this model
(likelihood ratio test 13.5, df 3; P=0.004), but the sensi-
tivity was low with highly disabled patients correctly
classified in only 23% of the cases. The interaction terms
did not improve the model significantly.

Some independent variables correlated with each oth-
er. For functional disability at inclusion the following
correlation coefficients were found: 0.43 for pain inten-
sity, 0.06 for avoidance coping style, 0.13 for physician-
directed health locus of control, 0.47 for lack of energy,
0.43 for social isolation, -0.05 for emotional effort at
work, 0.05 for lack of variation in work, 0.01 for work

Table 2. Prognostic factors for functional disability after 3
months (N=108). Univariate odds ratios (OR) and mean differ-
ences in prognostic factor between high and low functional dis-
ability; multiple logistic regression with odds ratios, adjusted for
the other variables in the model. (95% Cl = 95% confidence in-
terval, LOC = locus of control)

Functional disability after 3 months

Univariate 95% Cl¢  Adjusted 95% Ci°

OR OR
Patient characteristics
Intervention group 0.74 0.29—1.9 092 032—26
Psychosocial characteristics
Avoidance coping style 46 14—14 41 12—15
Physician-directed health LOC 3.4 1.2—8.4
Lack of energy 42 1.4—12
Work characteristics
Occupation
Mental 1 .
Mixed mental physical 074 0.22—25
Physical 40 11—14
Continuous Mean 95% Clc  Adjusted 95% Cl¢
prognostic factors difference OR per
10 scale
units
Low-back pain characteristics
Pain intensity at inclusion 12 -2.0—23 15 11=20
Functional disability at
inclusion 14 51-=-23
Work characteristics
Emoational effort -6.3 ~13—0.11
Lack of variation in work 10 0.72—20
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tempo, -0.02 for problematic relations with colleagues,
0.04 for physical effort.

Functional disability after 12 months of follow-up

The 75th percentile for functional disability dropped to
34 (25th percentile 0, median 13) after 12 months. Only
the psychosocial factors, lack of variation in work (OR
1.34, 95% C1 1.10—1.97 for 10 scale units higher), low
emotional effort (OR 0.60, 95% CI 0.39—0.90, for 10
scale units higher), lack of energy (OR 9.9, 95% C12.4—
41), and social isolation (OR 4.3, 95% CI 1.3—14) con-
tributed significantly to the model for high functional dis-
ability after 12 months’ follow-up (likelihood ratio test
35.6, df 5, P<.0001). Most of the factors that were
related to functional disability in the univariate analyses
were not significant in the final multivariate model
(table 3). The model could classify 88% correctly, with
a sensitivity of 58%.

Tahle 3. Prognostic factors for functional disability after 12
months (N=107). Univariate odds ratios (OR) and mean differ-
ences in prognostic factor between high and low functional dis-
ability; multiple logistic regression with odds ratios, adjusted for
the other variables in the model. (95% Cl = 95% confidence in-
terval, LOC = locus of control)

Functional disability after 12 months

Univariate 95% Cl2  Adjusted 95% Ci°

OR OR
Patient characteristics
Intervention group 12 051—3.0 22 0.70—7.0
Sporting activities 0.37  013—1.1
Low-back pain characteristics
Radiating pain 33 1196
Psychosocial characteristics
Not enjoying work 3.2 1.2—-9.0
Physician-directed health LOC 4.3  1.6—12 . .
Lack of energy 79 25—25 99 24—41
Social isolation 24 098—6.0 43 13—14
Work characteristics
Occupation
Mental 1 .
Mixed mental physical 0.38 0.12—1.2
Physical 34  1.03—11
Continuous Mean  95% Clc  Adjusted 95% Cl¢
prognostic factors difference OR per
10 scale
units
Patient characteristics
Age 47 081—86
Low-back pain characteristics
Pain intensity at inclusion 13 3.0—23

Functional disability at inclusion 11~ 2.2—20

Work characteristics

Emotional effort -10 -16—-39 06 0.4—0.9
Lack of variation in work 16 72—256 13 1.1—=20
Work tempo and work quantity 7.0  0.54—14
Physical effort 11 1.7—-21

# For univariate OR.
b For adjusted OR.

& For univariate OR. ® For adjusted OR.
adjusted OR per 10 scale units.

¢ For mean difference. ¢ For

Scand J Work Environ Health 1999, vol 25, no 1 53



Prognosis for chronic disability from acute low-back pain

Belonging to a specific occupational health service
seemed to be a potential confounder because this factor
was related to the outcome and to some prognostic fac-
tors. However, this covariate did not influence the results
of the multivariate analysis, so it was not necessary to
treat “occupational health service” as a confounder.

Table 4. Prognostic factors for time to return to work (N=116)
— proportional hazard ratios and 95% confidence intervals in
univariate and multiple Cox’s regression analyses. (95% Cl = 95%
confidence interval, LOC = locus of controt)

Multivariate
analysis

Univariate
analysis

Hazard 95% Gl Hazard 95% CI
ratio ratio

Dichotomous prognostic factors
Patient characteristics
Intervention group 1.3
Low-back pain characteristics
Radiating pain
Psychosocial characteristics
Physician-directed

0.90—1.9 1.3 0.83—1.9

0.52 0.35—0.77 0.45 0.30—0.70

health LOC 0.60 0.36—0.98
Lack of energy 0.51 0.30—0.87
Social isolation 0.63 0.42—0.95

Continuous prognostic factors per 10 scale units
Patient characteristics
Age 0.73 0.60—0.90
Low-back pain characteristics
Pain intensity at inclusion  0.90 0.82—1.00
Functional disability
at inclusion 0.82 0.73—0.90 0.82 0.73—0.90

Work characteristics
Work tempo and

work quantity 0.90 0.73—1.00 0.82 0.73—1.00
Problematic relations with
colleagues 0.90 0.73—1.00 0.82 0.73—1.00

Time dependent covariates
Lack of variation in work ~ 1.02 0.98—1.17
Interaction with time
in months 0.95 0.91—0.99

Probability of net returning to werk

Time to return to work

The median time to return to work was 56 days (inter-
quartile ranges 22—126). Three psychosocial character-
istics, age, and pain intensity were only univariately re-
lated with the outcome (table 4).

Lack of variation seemed to be time-dependent be-
cause it was related to a longer time of sick leave for
patients with a long period of sick leave only. However,
this time-dependent factor was not significantly related
to time to return to work in the final model.

In the final model (likelihood ratio test 43.4, df 3,
P<0.0001) radiating pain [HR 0.45, 95% CI0.30—0.70],
high functional disability at inclusion (HR 0.82, 95% CI
0.73—0.90 for 10 scale units higher), problems in rela-
tions with colleagues (HR 0.82, 95% CI 0.73—1.00 for
10 scale units higher) and high work tempo and work
quantity (HR 0.82, 95% CI 0.73—1.00 for 10 scale units
higher) were related to a longer time to return to work.
A hazard ratio of less than 1 indicates that the variable
was associated with a longer time to return to work. For
instance, a hazard ratio of 0.45 for radiating pain means
that the chance of return to work was 2.2 (1/0.45) times
higher for patients without radiating pain. Figure 1 shows
the probability of not returning to work according to time
since inclusion for the patients with a score of 70 versus
40 for functional disability. The hazard ratio for no re-
turn to work for a score of 70 compared with 40 was 0.47
(95% C1 0.34—0.64).

The probabilities of not returning to work were esti-
mated for 2 hypothetical workers. Patient A had no radi-
ating pain, a functional disability score of 40, and a work
tempo score of 30. Patient B, at risk for long-term disa-
bility and sick leave, had a more serious profile with ra-
diating pain, a functional disability score of 70, and a
work tempo score of 60. Both patients belonged
to the reference group. At 6 months, patient A had a

0 ) 100 150 200 250

Time since inclusion (days)

functional disability = 40
------- functional disability = 70
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Figure 1. Cumulative probability of not returning to work
in relation to functional disability.



probability of not returning to work of only 1% com-
pared with a probability of almost 60% for patient B (ta-
ble 5).

Discussion

In this study we tried to include all the workers who vis-
ited the occupational physician and were on sick leave
with new episodes of low-back pain of at least 1-week
duration. Therefore, we excluded patients if they had
seen their occupational physician for their low-back pain
in the past 3 months. We excluded patients who recov-
ered within a week of sick leave because their rate of
recovery without any intervention is very high (25). The
nonrespondents in this study were similar to the respond-
ents. Follow-up data about sick leave could be obtained
for all the participants. Loss to follow-up for functional
disability was only 10%. Therefore, it is plausible that
our study population represents workers with new epi-
sodes of low-back pain in these occupational health serv-
ices. Due to this restriction of duration of sick leave at
inclusion we could not study this factor, which was
found to be an important prognostic factor in other stud-
ies (6).

We hypothesized that our population in an occupa-
tional health setting differed from general practice pa-
tients and patients from a rehabilitation center. For time
to return to work this hypothesis seemed to be corrobo-
rated. In our study 50% of the patients returned to work
within 8 weeks and 75% within 18 weeks. In studies in
a primary care setting the rate of return to work was
much higher and functional disability at inclusion was
lower (16, 26—28). Patients in studies in a specialized
clinic or a rehabilitation center represented more chron-
ic cases when compared with patients in this study (29—
31). However, compared with other studies in an occu-
pational health setting, our study had more serious cas-
es (8—10). These differences in outcome probably re-
flect differences in the study populations at the begin-
ning of the study, for instance, in the severity of low-
back pain.

We found that radiating pain, high functional disa-
bility at inclusion, problems in relations with colleagues,
and a high work tempo and work quantity were the
strongest prognostic indicators for time to return to work.
In other comparable studies in an occupational health
care setting severity of pain or disability at the begin-
ning of the study were consistently prognostic for dura-
tion of sick leave (8—10). Other factors that we found
in our population were prognostic in some studies, but
not in others. Radiating pain was also a prognostic fac-
tor for time off work in 2 studies but not in another (8—
10). Relations with colleagues or co-workers was
predictive in 1 study (10), but not in another (8). Work
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Table 5. Estimated probabilities of not returning to work [S(,2)]
based on the final Cox’s proportional hazard model.

Time since inclusion Base-line Patient A2 Patient Bb
survivor
function

2 months 0.49 0.23 0.83

3 months 0.32 0.095 0.75

6 months 0.12 0.012 0.58

a Prognostic index = 0.71.
® Prognostic index = —1.38.

tempo and work quantity were not included in any of
these 5 studies, unlike other vocational factors. Job diffi-
culty was a significant factor in the study by Goertz (9).
For physical work demands such as bending and fixed
postures contradictory results were also found (8, 11).
These contradictory results are probably due to the het-
erogeneity in the severity of low-back pain, lack of sta-
tistical power, invalid assessment of exposure or outcome,
or too small a range of exposure in the study population.

We found 2 models for the prognosis of functional
disability which were different for the 2 follow-up peri-
ods. Functional disability at inclusion was important af-
ter 3 months, but work-related and psychosocial factors
were more important prognostic factors for the 12 months
of follow-up. This finding seems to support the hypothe-
sis that psychosocial or behavioral factors become more
relevant after several months of suffering from low-back
pain (32, 33). However, functional disability at inclusion
was correlated with psychosocial characteristics, the cor-
relation coefficients being about 0.40. Therefore, it is
possible that the difference between the 2 models can be
explained by the statistical procedure of stepwise regres-
sion. In addition, we could not identify any time-depend-
ent factors for time to return to work. However, this lack
of identification could be due to the relatively small size
of our study population. Others did find time-varying ef-
fects in a large study with 10 000 cases, but unfortunate-
ly they had no data on psychosocial variables (12). For a
better understanding of the long-term prognosis of low-
back pain, time-dependent analyses with psychosocial
variables should be encouraged.

In conclusion, radiating pain and the severity of func-
tional disability are strong predictors for time to return
to work. Work and psychosocial characteristics are prob-
ably predictors of long-term functional disability.

We advise practitioners in occupational health who
are involved in vocational rehabilitation in a similar set-
ting to assess whether the pain is radiating and to assess
functional disability with the Roland Disability Question-
naire. If more than 19 of the items are answered
positively, the risk of not returning to work is about 2
times higher than if 5 items or less are scored. Radiating
pain also raises the risk of no return to work about 2-fold,
independently from the level of disability. The riskis
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Prognosis for chronic disability from acute low-back pain

further increased if there are problems with co-workers
and pressure from work. For workers at risk, more inten-
sive rehabilitation procedures should be considered.
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