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Abstract

Study Design. A randomized trial was conducted in which patients
with back and neck pain, visiting a general practitioner, were
allocated to chiropractic or physiotherapy.

Objectives. To compare outcome and costs of chiropractic and
physiotherapy as primary treatment for patients with back and neck
pain, with special reference to subgroups, recurrence rate, and
additional health care use at follow-up evaluation 12 months after
treatment.

Summary of Background Data. Earlier studies on the effect of spinal
manipulation have shown inconsistent results. Mostly they include
only short-term follow-up periods, and few cost-effectiveness
analyses have been made.

Methods. A group of 323 patients aged 18-60 years who had no
contraindications to manipulation and who had not been treated
within the previous month were included. Outcome measures were
changes in Oswestry scores, pain intensity, and general health;
recurrence rate; and direct and indirect costs.

Results. No differences were detected in health improvement, costs,
or recurrence rate between the two groups. According to Oswestry
score, chiropractic was more favorable for patients with a current pain
episode of less than 1 week (5%) and physiotherapy for patients with
a current pain episode of greater than 1 month (6.8%). Nearly 60%
of the patients reported two or more recurrences. More patients in the
chiropractic group (59%) than in the physiotherapy group (41%)
sought additional health care. Costs varied considerably among



individuals and subgroups; the direct costs were lower for
physiotherapy in a few subgroups.

Conclusions. Effectiveness and costs of chiropractic or physiotherapy
as primary treatment were similar for the total population, but some
differences were seen according to subgroups. Back problems often
recurred, and additional health care was common. Implications of the
result are that treatment policy and clinical decision models must
consider subgroups and that the problem often is recurrent. Models
must be implemented and tested.

In Sweden, health care is almost completely publicly governed and
financed. Until recently, doctors of chiropractic have been able to
work only as private practitioners and are privately financed. In 1989,
however, they were registered by the state, after which a few health
authorities established contracts with them, giving them privileges
similar to those of most of the private registered physiotherapists,
who are partially covered by public funds. The decision to cover this
"new" treatment strategy with public funds gave rise to a need to
evaluate the effects and costs as a foundation for further policy
decisions. The question to be answered was, "Does chiropractic
improve the management of low back or neck pain within publicly
financed health care?" A recent review showed that only eight
randomized studies evaluating the effect of chiropractic could be
found and that the results were inconclusive.2 In two of these studies,
chiropractic was compared with physiotherapy.fi2,13,14 Both studies
showed better results in some subgroups of the spinal manipulation
group, but the results were inconsistent both as to time of maximal
effect and regarding subgroups showing the best results. Only the
study by Meade et al involved a long-term follow-up period(1
year or longer) to evaluate outcome and additional health care use.

In a number of previous studies, the costs of low back care have been
compared between chiropractic and primarily medical
providers.f,10,11,16,19 All but one 16 limited the economic evaluation
to patients in worker compensation. The study by Carey et al 5 is the
only prospective one and the only one that studied both outcome and
costs. The outcome (functional recovery, return to work, and
complete recovery from low back pain) was similar for those attending
chiropractors, primary care practitioners, and orthopedic surgeons,



but the mean outpatient charges were highest for the patients seen
by orthopedic surgeons and chiropractors and lowest for the patients
treated by primary care providers. Also, in the preliminary report on
the long-term follow-up comparison between chiropractic and
physiotherapy, Meade et al 12 predicted cost savings for patients who
had taken time off work. Despite the great economic importance of
the problem, few cost-effectiveness analyses have been made within
the area.

The objective of the current study was to compare effectiveness and
costs after treatment, 6 and 12 months after randomization to the
two treatment strategies - chiropractic and physiotherapy - for
managing low back or neck pain. The purpose of this comparison was
to provide better information to support political decision-making on
the funding of different treatment strategies and for clinical decision-
making. Therefore a careful description of background data and
classification of patients were performed. The evaluation of
effectiveness and costs performed 6 months after randomization has
been reported elsewhere.17 The results showed a reduction of
symptoms in both groups, and no difference in effectiveness or direct
or indirect costs could be found between the two groups. However,
some indications of differences for subgroups were noted. The focus
of this article is on the effectiveness and costs 12 months after
randomization, with special reference to subgroups of patients with
more or less acute or chronic conditions, recurrence rate, and
additional health care use after treatment.

Methods}

Design. In a prospective randomized pragmatic trial, patients with
low back or neck pain were treated either by chiropractic or
physiotherapy. The patients were included in the trial by the general
practitioners in 10 primary care units in both urban and rural areas.
The patients were monitored by mailed questionnaires before and
after the primary treatment and 6 and 12 months after the
randomization date. Participation in the study did not influence the
patients’' charge per session or access to either chiropractor or
physiotherapist.

Study Sample. The study comprised 323 patients between 18 and 60
years of age, who attended a general practitioner for low back or neck
problems. The main criteria for eligibility were that the patients had
not received active treatment for their problems within the past
month, had no contraindication to manipulation, had no other disease,



were able to read and write in Swedish, and had problems relevant to
chiropractic and physiotherapy. A more careful description of reasons
for exclusion and withdrawal have been presented in a previous
article.17

Outcome Measurements. The effects of treatment strategies on
perceived pain, functional status, and general health and all health
care consumption related to low back and neck problems were
followed.

Pain intensity on a visual analog scale (VAS, in millimeters)15 with the
end points O (no pain) and 100 (unbearable pain), pain frequency
with a five-point scale, and use of pain-killers with a four-point scale
were used to measure pain.

Measures for function were sick leave and Oswestry low back pain
disability questionnaire,9 which gives scores for 10 sections on the
impact on activities of daily living and social life. The results are
expressed on a scale ranging from 0% (no pain or difficulties) to
100% (highest score for pain or difficulty on all items).9

General health was measured with a six-point scale and on a VAS
with the end points O (best imaginable) and 100 (worst imaginable).

Measures for pain intensity, Oswestry score, and general health (VAS)
were recoghized as primary outcome measures, whereas the other
measures for pain, function, and general health were considered
secondary outcome measures.

Recurrence, defined as having a new attack or a flare-up of the same
problem, was reported on a four-point scale (never, once, several
times, continual) at the 6- and 12-month follow-up evaluations.

Direct costs related to the back or neck problems were calculated on
the basis of the number of treatment sessions reported by the
therapist, as was additional health care use reported by the patient.
The direct costs for different types of services were calculated from
the internal accounts of different care providers. In 1995 prices, the
cost of one treatment session by a chiropractor was 271 Swedish
crowns (SKr), calculated from the mean of the estimated market price
in the county, and the cost of one treatment session by a
physiotherapist in primary care was 207 SKr, calculated from the
statement of accounts of one large physiotherapy unit in primary
care. The average cost per service, for other, often used services, was



as follows: for attending a medical doctor, 934 SKr in primary care,
2,465 SKr at hospital (radiographic magnetic resonance imaging
[MRI] or computed tomography [CT] scan included), 454 SKr in
private care, and 500 SKr in occupational health care; for
physiotherapy, 610 SKr/hr at hospital, 213 SKr in private care, 300
SKr/hr in occupational health care, and 34,000 SKr for back surgery.

Indirect costs related to the low back and neck problems were
calculated only for employed patients on the basis of the number of
days off work reported by the patient. The indirect costs attributable
to absence from work were estimated from the mean income in
different gender and age groups, including social costs.19

Treatment. Each patient's treatment was at the discretion of the
individual chiropractor or physiotherapist and was performed in six of
nine private chiropractic clinics in the county or in the special
physiotherapy department in 10 primary care centers.17 None of the
physiotherapists was a specialist in manipulation.

Analysis. The results were analyzed according to an intention-to-
treat approach. The results of the two study groups were compared,
as were groupings according to presence of similar problems during
the previous 5 years, duration of current episode(<= 1 week, 1-4
weeks, >= 1 month), and the Oswestry score at entry (< 40%/>
40%). The subgroups were selected before the statistical analysis and
in accordance with previous studies.[2,14

To detect any significant differences between groups, chi-squared
tests were used in comparing proportions of patients. The Mann-
Whitney U test was used to compare pain intensity, general health,
and Oswestry scores. The differences between the mean changes in
pain intensity(VAS), general health (VAS), percentage Oswestry
score, and direct and indirect costs were tested by Student's unpaired
t test, and the 95% confidence intervals(Cls) were calculated for the
difference. Missing data account for slightly varying numbers in the
text and tables.

Resultsf

A few more patients were randomly assigned to the chiropractic group
(n = 179) than to the physiotherapy group(n = 144). The difference
in proportion was not significant.17 The response rate was very high:
98% of the participants completed the 12-month follow-up



questionnaire (176/141 patients). The corresponding rate at 6-month
follow-up was 98% (177/142 patients).

No differences in participant characteristics in the two groups were
found, except for pain intensity and general health, which were
estimated as slightly worse among the patients in the physiotherapy
group before treatment (Table 1).

Table 1. Pretreatment Characteristics of Patients According to
Randomized Treatment Group: % (No.) Unless Otherwise Stated

Perception of Pain, Function, and General HealthY

A significant improvement in patients' health status was seen in both
groups. No statistically significant differences in the changes could be
seen between the two study groups concerning the primary outcome
measures: pain intensity, Oswestry score, and general health (VAS)
at 6- and 12-month follow-ups (Table 2). Similar proportions of
patients-7% in the chiropractic group and 11% in the physiotherapy
group-reported that they were parttime or full-time on sick leave at
the 12-month follow-up evaluation. Neither could any difference in
changes be seen concerning pain frequency, use of painkillers, or
well-being.

Table 2. Differences (95% Confidence Intervals) in Changes in Pain
Intensity (mm, VAS), Oswestry Score (%), and General Health (mm,
VA)*

Concerning subgroups, a few differences in improvement in Oswestry
score and general health could be seen at the follow-up evaluation
performed 6 months after randomization and were verified at the
follow-up evaluation performed 12 months after randomization (Table
2). When the two subgroups (<=1 week and 1-4 weeks) were



combined to current duration of less than 1 month, as in previous
studies,[l2,14 the difference in Oswestry score (95% Cl) at the follow-
up evaluation 12 months after treatment was -1.01% (-7.44;5.32). If
the patients with a duration of current episode of less than 1 week
and a high Oswestry score at entry (n = 24 and 14 persons,
respectively) were combined, the result showed a difference in change
in Oswestry score (95% CI) in favor of chiropractic of -6.1% (-
18.5;6.3) at the 12-month follow-up. The opposite was seen when the
patients with a longer duration and a low Oswestry score (n = 62 and
46 persons, respectively) were combined: 6.1% (2.5;9.7).

The differences in changes between chiropractic and physiotherapy in
subgroups according to secondary outcomes at the follow-up
evaluation at 12 months indicated trends in the same direction as in
the main outcomes.

Primary Treatment Strategy@

The mean number of treatment sessions (* standard deviation)
during the treatment period was lower in the chiropractic group (4.9
*+ 2.0) than in the physiotherapy group (6.4 = 5.4); the difference
(95% CI) was -1.53 (-2.38; -0.68). A similar difference in the
average number of treatments between chiropractic and
physiotherapy could be seen in most subgroups except for the
subgroups of patients with an Oswestry score at entry of more than
40%, (chiropractic, 5.2 = 2.3; physiotherapy, 6.4 = 5.7) and patients
with a current episode of less than 1 week (chiropractic, 4.3 = 1.7;
physiotherapy, 4.3 = 2.4). The average length of the treatment
period in weeks did not differ between the chiropractic and
physiotherapy groups (chiropractic, 4.1 = 3.3; physiotherapy, 4.7 +
4.7) or among the subgroups, with one exception: patients in the
chiropractic group with no similar previous problems were treated for
a shorter period (3.4 £+ 2.7 weeks) than these patients in the
physiotherapy group (5.2+ 4.9 weeks; the difference (95% CI) was -
1.8 (-3.4; -0.2).

Recurrence Rate and Proportion of Patients Using Additional
Health Carely

No difference in recurrence rate appeared in the data (Table 3). Similar
proportions of the patients who reported continual problems went for
additional health care (chiropractic, 81%; physiotherapy, 67%).
However, a higher proportion of the patients who reported two or
more recurrences after treatment in the chiropractic group (64%o)



sought additional health care after treatment than in the
physiotherapy group (42%); the difference(95% CI) was 22.1%
(36.4;7.8).

Table 3. Percentages (No.) of Patients Who Have Reported Recurrence
and Additional Health Care Utilization*

As a whole, more patients in the chiropractic group than in the
physiotherapy group used additional health care after primary
treatment (Table 3).

In both groups, the patients who had received additional health care
after primary treatment tended to perceive less reduction of
symptoms than patients who had not.

Type of Additional Health Care[y

After the primary treatment, a higher proportion of the patients in the
chiropractic group (19%) than in the physiotherapy group (7%) went
to the other therapists; the difference (95% CI) was 12.3% (19.5;
5.1). The proportions of patients who returned to the primary
treatment form, chiropractic or physiotherapy, for additional
treatment were 36% and 29%, respectively; the difference (95% CI)
was 6.5% (16.8; -3.8). The corresponding values were 23% and
25%, respectively, when patients with only one to two follow-up visits
were excluded. Twenty-six percent of the patients in the chiropractic
and 18% in the physiotherapy group contacted one or more medical
doctors after the treatment period; the difference (95% CIl) was 7.3%
(16.4; -1.8). All patients who had contacted a medical doctor also
received additional chiropractic or physiotherapy.

In total, six patients (2%; two in the chiropractic group and four in
the physiotherapy group) received surgical treatment for herniated
disc during the study period. No complications attributable to
treatment were reported from any therapist or patient during the
study period.

Direct Costsf



The direct costs during the whole study period (0-12 months) varied
considerably among individual patients in both groups. The median
(quartile [Q]1;Q3) cost for the whole study period was 2,168 (1,355;
3,674) SKr in the chiropractic group and 1,656 (828; 3442) SKr in the
physiotherapy group. As the procedures were few and the costs for
back surgery were high, these six patients were excluded in an
additional analysis and in the subgroup analyses (Table 4). No
differences in direct costs were found in subgroups of patients, with
two exceptions: the direct costs tended to be lower for the
physiotherapy patients with an Oswestry score of less than 40% at
entry and for those with similar problems previously (Table 4).
Moreover, the direct costs for patients with two or more recurrences
tended to be lower in the physiotherapy group; the difference (95%
Cl) was 703 SKr (-129;1,535).

Table 4. Average Direct Cost per Patient in 1995 Prices During the
Treatment Period and the Whole Study Period (1 U.S. dollar = 7.80
Skr, April 1997)* and Differences Between Groups (95% Confidence
Interval)

Indirect Costs}

Only employed patients (chiropractic, 87%; physiotherapy, 89%)
were analyzed with respect to indirect costs. Fifty-four percent of the
patients in the chiropractic group and 50% in the physiotherapy group
were on sick leave at some time during the study period, because of
back problems. Forty percent of the patients in both groups were on
sick leave during the treatment period (chiropractic, 61 persons;
physiotherapy, 50 persons). After the treatment period and up to the
follow-up examination at 12 months, similar proportions of the
patients-29% (44 persons) in the chiropractic group and 31% (39
persons) in the physiotherapy group-reported that they had been on
sick leave part-time or full-time because of health problems related to
low back or neck. The mean number of days off work related to back
problems was 34.2 + 81.3 in the chiropractic group and 39.3 &+ 88.2
in the physiotherapy group; the difference (95% CI) being -5.1 days
(-25.4; 15.2). Six persons in both groups had part-time or full-time
sick leave during the whole study period, and another three
individuals in the chiropractic group and five in the physiotherapy



group, for more than 6 months. Consequently, the indirect costs
varied considerably among individual patients in both groups during
the study period. The differences between the two groups were small
(Table 5). The median cost(Q1; Q3), was 13,797 (5,949; 34,952) SKr
for the patients in the chiropractic group among those who were on
sick leave at some time during the whole study period, and 13,326
(4,125; 47,438) SKr in the physiotherapy group.

Table 5. Average Indirect Costs per Patient SKr at 1994 Costs During
the Treatment Period and After the Treatment Period for Patients at
Work* and Differences Between Groups(95% Confidence Interval)

Discussionf

This study was performed within primary care, because most of the
patients with low back or neck pain seek a general practitioner in
primary care in Sweden. This means that the patients in this study
cannot be generalized to all patients with back pain, but represent a
substantial proportion of patients in health care who need
conservative treatment.

The research question to be answered in the study was whether
chiropractic improves the management of low back or neck pain
within publicly financed health care. The follow-up evaluation
performed 1 year after randomization showed similar results in the
chiropractic and physiotherapy groups with respect to effectiveness,
recurrence rate, and costs when the groups as a whole were
considered, indicating that chiropractic did not add a considerable
difference in the treatment of patients with back pain. The
implications for policy decisions are that from a cost-effectiveness
perspective, it does not matter which strategy is chosen.

If, instead of looking at the results for the total group, the results in
more homogenous subgroups are considered, which is more relevant
at the clinical decision level, some differences in outcome and direct
costs occurred. Patients with acute uncomplicated problems(duration
<=1 week, no history of back pain, and high Oswestry score) had
better outcomes in the chiropractic group, and patients with more



chronic problems (duration>=1 month, history of back pain, and low
Oswestry score) had better outcomes in the physiotherapy group.
When the authors analyzed according to the subgroup of problems of
less than 1 month's duration, no difference in change between the
two groups (chiropractic and physiotherapy) was found. The results of
the current study partly contradict and partly support the results of
earlier chiropractic spinal manipulation studies.[[2,13,14 Meade et al 12
concluded in their preliminary long-term follow-up analysis that
chiropractic was significantly more effective than physiotherapy in the
subgroups of patients with chronic (duration> 1 month) or severe
back pain (high/> 40% Oswestry score initially). However, in the
analysis of the total group,13 the results had changed somewhat, and
the subgroups of patients with short current episode (<1 month), a
high Oswestry score at entry, and a history of back pain tended to
benefit more from chiropractic than physiotherapy. The results in the
current study were in line with the recommendations in the consensus
reports concerning low back pain.[.,7 In these reports, spinal
manipulation, carried out by trained therapists or practitioners, was
recommended for patients with acute uncomplicated low back pain
without radiculopathy within the first month of symptoms. In the
current study, 98% of the chiropractic patients received spinal
manipulation, and 80% received spinal manipulation as the only form
of treatment.17 According to the results of this study, a shorter period
(e.g., <= 1 week of symptoms) might be a more suitable
recommendation for an optimal effect from spinal manipulation than 1
month as recommended.[L,7 For the period 1-4 weeks, the outcome
was similar in the two groups in the current study. Another aspect
concerning the interpretation of the results in subgroups is that two
third of the patients with a short current episode (<= 1 week) scored
high (>= 40%) on the Oswestry score at entry, indicating that the
subgroup of patients with a high Oswestry score consisted of a
mixture of patients, defined either as patients with acute problems or
patients with severe functional problems. In the study by Meade et
al,12 those authors interpreted a high Oswestry score differently,
namely, as patients with severe problems only. This shows that it is
important to be aware of different interpretations of self-reported
outcome when comparing different studies.

Concerning the use of additional health care after treatment, the
current data were similar to previously reported results. Burton et al 4
found that approximately two thirds of the patients with low back
problems had used additional health care at the follow-up evaluation
1 year after initial treatment, and Meade et al 13 found the number to
be approximately one third (chiropractic, 42%; physiotherapy, 31%0).



In the current study, 59% in the chiropractic group and 41% in the
physiotherapy group used additional health care. As in the study by
Meade et al,13 a significantly higher proportion of the patients in the
chiropractic group than those in the physiotherapy group sought
additional health care after treatment. In the current study, the
higher proportion of patients from the chiropractic group was seen
primarily among patients with chronic problems. In Sweden, one can
be suspicious of reasons for additional consumption of health care,
because patients who are off work for more than 1 week have to visit
a medical doctor to become sick-listed in accordance with the
insurance system. However, the visits to a medical doctor did not
explain the use of additional health care in the current study. Stano
and Smith,18 who studied patient use patterns for common low back
problems, found that chiropractic providers retain more patients for
subsequent episodes than medical providers. In the current study, the
authors did not see any significant difference in retaining patients
between the two groups. Additional health care tended to be
accompanied by less reduction of symptoms in both groups. Similar
findings were reported by Cherkin et al,6 who found that patients with
low back pain in primary care with poor outcome after 3 weeks were
almost three times as likely as those with good outcomes to seek
additional professional care during the following months. A
significantly higher proportion of the patients in the chiropractic group
than of those in the physiotherapy group in the current study went to
the other therapist after treatment, which is explained not only by
less reduction of symptoms, but also partly by the fact that some
chiropractors referred patients to physiotherapists for additional
special training. In short, reasons for health care consumption are
complex and can be influenced by such factors as the need to see a
medical doctor to get a certificate for sick-leave, a bad result,
recommendation of the therapist, the treatment strategy, and the
patient's preference or use pattern.

Recurrence was defined as having a new attack or a flare-up of the
same problem, not necessarily leading to sick-leave or the need of
additional health care use. This study showed that a fairly high
proportion of the patients in both groups, nearly 60%, reported two
or more recurrences and another 12% in the chiropractic group and
15% in the physiotherapy group reported continual pain. The
recurrence rates in this study are in line with those presented in
previous studies: 45% according to Faas et al 8 and 62% according to
Bergquist-Ullman and Larsson.3 Thirty percent of the patients in the
current study reported additional days off work during the year;
previous studies have reported similar results (31-44%) 3,24 Despite



reported improvement, a high proportion of the patients still
experience pain after 1 year.,27 Burton et al 4 found that more than
half of the patients had persistent pain at the follow-up evaluation 1
year after initial treatment, and Von Korff et al 21 observed that 69%
of the patients with recent onset and 82% with nonrecent onset
reported having back pain in the previous month. These studies, in
addition to the current study, suggest that back pain is typically a
recurrent condition, and that back pain occurs more often than has
been believed previously. The results of this study suggest that the
prognosis of back pain over time may be somewhat less favorable
than in other reports. Because there have been very few long-term
follow-up studies, the change of effect over time from different
treatment methods is not discussed in the consensus reports on low
back pain.[.,7 Therefore, there is a need for studies on the long-term
effects of spinal manipulation and physiotherapy, especially for
studies exceeding 1 year.

According to the subgroups, patients with acute uncomplicated
problems gained more from chiropractic than from physiotherapy and
at the same cost. On the other hand, patients with more chronic
problems gained more from physiotherapy, and the average direct
costs tended to be lower for physiotherapy for the two subgroups
including patients with similar problems previously and an Oswestry
score less of than 40% at entry. For subgroups of patients, therefore,
one of the strategies is more cost-effective than the other. The
difference in direct costs among subgroups was primarily a result of
the difference in cost per treatment session for chiropractic and
physiotherapy (64 SKr/treatment session).

The average indirect costs did not differ between the chiropractic and
physiotherapy groups, as a whole or in subgroups. The average
indirect costs were more than twice as high after the treatment period
than during treatment in both groups and derived from about 30% of
the patients. The indirect costs and the total costs (indirect and direct
costs) varied considerably between individuals and subgroups. As a
consequence, the relation between direct costs and indirect costs also
varied. The proportion of direct costs was higher among patients with
a low Oswestry score at entry (18%), patients with acute
uncomplicated problems (no similar problem previously [21 %]), and
patients with a current episode of less than 1 week (16%) than
among patients with similar problems previously (12%) and those
with a high Oswestry score (11%). These differences were explained
primarily by the indirect costs. The results of the current study



indicate that it is important to define the study population when
discussing the relation of direct and indirect costs.

Conclusionfy

This comparison of chiropractic with physiotherapy as a primary
method of management for back pain showed equal health
improvement and total cost between the two groups 12 months after
initial treatment. An analysis of subgroups of patients showed that
patients with acute, uncomplicated problems gained more from
chiropractic than from physiotherapy at a similar direct cost. Patients
with more chronic problems gained more from physiotherapy at a
slightly lower or similar direct cost. Furthermore, back pain was found
to be a recurrent problem that often leads to additional health care.
Implications of the results in this study are that treatment policy as
well as clinical decision models for patients with back pain must take
into account subgroups in the population and the fact that the
problem often is recurrent. Clinical decision models, including
recommendation of both spinal manipulation and other physical
therapy for various subgroups of patients, must be implemented and
tested in the clinical setting.
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