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Health Maintenance Care in Work-Related Low Back Pain and
Its Association With Disability Recurrence
Manuel Cifuentes, MD, PhD, Joanna Willetts, MS, and Radoslaw Wasiak, PhD, MA, MSc
Objectives: To compare occurrence of repeated disability episodes across
types of health care providers who treat claimants with new episodes of workrelated low back pain (LBP). Method: A total of 894 cases followed 1 year
using workers’ compensation claims data. Provider types were defined for
the initial episode of disability and subsequent episode of health maintenance
care. Results: Controlling for demographics and severity, the hazard ratio
[HR] of disability recurrence for patients of physical therapists (HR = 2.0;
95% confidence interval [CI] = 1.0 to 3.9) or physicians (HR = 1.6; 95%
CI = 0.9 to 6.2) was higher than that of chiropractor (referent, HR = 1.0),
which was similar to that of the patients non-treated after return to work
(HR = 1.2; 95% CI = 0.4 to 3.8). Conclusions: In work-related nonspecific
LBP, the use of health maintenance care provided by physical therapist or
physician services was associated with a higher disability recurrence than in
chiropractic services or no treatment.

L

ow back pain (LBP) continues to be one of the costliest workrelated injuries in the United States in terms of disability and
treatment costs.1,2 An additional, important component of the human and economic costs is the recurrence of LBP.3 Recurrences
of LBP are complex to study because of the difficulty in predicting recurrence and the varying definitions and measurements of
recurrence.4–9 So far, there has been little success in preventing recurrent LBP with few studies to investigate this topic. More evidence
is needed to understand recurrent LBP and justify interventions to
prevent recurrence.
Health maintenance care is a clinical intervention approach
thought to prevent recurrent episodes of LBP. It conceptually refers
to the utilization of health care services with the aim of improving
health status and preventing recurrences of a previous health condition. Breen’s original definition of health maintenance care10,11 refers
to “treatment. . . after optimum recorded benefit was reached.” The
definition of optimum is subject to interpretation, making it difficult
to clearly distinguish curative treatment from health maintenance; it
blends the public health concepts of secondary prevention (treatment
and prevention of recurrences) with tertiary prevention (obtaining the
best health condition while having an incurable disease).10 Health
maintenance care can include providing advice, information, counseling, and specific physical procedures.10–12 Health maintenance
care is predominantly and explicitly recommended by chiropractors,
although some physical therapists also advocate health maintenance
procedures to prevent recurrences.12 Physicians do not use this terminology when assisting a patient that has reached an optimum level.
There have been few scientific studies to evaluate the effectiveness of health maintenance care. A 2008 review found only 13
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eligible citations and did not arrive at any conclusion about its effectiveness, and the operational definitions of health maintenance care
were vague at best.10 None of these citations referred to work-related
LBP.
In the occupational health field, sustained return-to-work is
considered an important goal during injury recovery. Given the patient’s condition and context, going back out of work is considered an
appropriate measurement of a recurrent condition because it reflects
the non-sustainability of working and implies a failure of the returnto-work process. However, it is possible that different providers focus
more on return to work (eg, chiropractors) than others (eg, physicians
that could focus more on pain control). An association between specific type(s) of treatment or providers and significant recurrence of a
condition (measured as recurrent work disability) could imply an important advancement in the treatment of work-related back injuries.
Work-related LBP is often treated by a combination of
providers, including chiropractors, physical therapists, and physicians. Given that chiropractors are proponents of health maintenance
care, we hypothesize that patients with work-related LBP who are
treated by chiropractors would have a lower risk of recurrent disability because that specific approach would be used. Conversely,
similar patients treated by other providers would have higher recurrence rates because the general approach did not include maintaining
health, which is a key concept to prevent recurrence. Unfortunately,
there is no available data that could allow direct characterization of
which procedures were specifically product of the health maintenance care approach. Therefore, the present study aims to study the
association between provider type during the initial period of return
to work and risk of recurrence of disability due to work-related LBP.

METHODS
Study Population
After institutional review board approval, data were extracted
from the administrative records of a large insurance company that
represents approximately 10% of the US workers’ compensation with
coverage to a broad array of states, industries, and company sizes.
Claims filed in Illinois, Massachusetts, Maryland, New Hampshire,
New York, Texas, and Wisconsin between January 1, 2006, and
December 31, 2006, were reviewed because claimants in these states
can choose the provider they prefer to see for a work-related injury.13
A total of 11,420 nonspecific LBP cases were identified by body part
(lower back, sacrum, coccyx, or multiple trunk) and nature of injury
(sprain or strain) codes. All claimants were followed from the date of
injury until 12 months after the first episode of disability. Claimants
who did not receive any paid disability were excluded (n = 7552). To
capture new episodes of LBP cases, claimants who filed a workers’
compensation claim in the prior year were identified by using the
same LBP identification criteria and excluded (n = 227).14,15
Temporary total disability compensation information, defined
as the worker completely unable to work on a temporary basis due to
health related impairment, for each claimant was used to determine
the beginning, end, and duration of each disability episode and health
maintenance care period (Fig. 1). The health maintenance care period
of interest was defined as the period after the initial disability episode
had ended and the person had returned to work for more than 14 days.
Temporary partial disability periods, defined as the worker returning
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provider codes, was designed and implemented to designate each
visit as physical therapy, chiropractic, or physician services. Given
that each patient could utilize any combination of physical therapy,
chiropractic, and/or physician visit(s), the provider for which the
patient sought care for more than 50% of visits defined the provider
type. Cases who did not receive health care during the health maintenance care period or who could not be properly classified were also
included as separate groups (Table 1).
Provider type during disability episode period was used as
a sensitivity analysis. With the same purpose, we defined separate
groups for preferred provider type during both periods to account
for potential changes in the provider type between disability episode
and health maintenance care (Table 1).

Outcome Variable
FIGURE 1. Graphic representation of the beginning, end,
and duration of each disability episode and health maintenance care period.
to work but on an alternate duty job, usually part time with lower
wages, were defined as periods where the claimant was working and
were included in the health maintenance care periods. Recurrent
disability was defined as a resumption of temporary total disability
compensation after an episode of health maintenance care. If the first
disability episode was 7 days or less, the claimant was excluded from
the data set (n = 755) because there is a waiting period for disability
compensation of up to 7 days that varies by state. Including these
claimants with 7 days or less of disability would have introduced
misclassification in the measure of disability duration. If the health
maintenance care period was 7 days or less, it was assumed that the
person was not truly ready to be back at work, and this period was
included in the initial disability episode that bounded it. Claimants
with a health maintenance care period between 8 and 14 days were
excluded from the study cohort under the assumptions that it is
not likely that the actual pattern of service utilization during this
period could have been properly determined in such short time period
(n = 69).
To obtain a homogeneous study population, additional cases
were excluded according to the following criteria: (1) More than
one injury date was reported for the same claim (19 excluded);
(2) The first disability episode began more than 7 days after the
injury occurred, which ensured that all cases shared similar severity/complexity with respect to requirements for work disability
within the first week after the injury (652 excluded); (3) The claimant
had fewer than four physical therapy or chiropractic visits during the
disability episode period, which could have resulted in improper
characterization of disability episode period treatment because of
unstable numbers (1182 excluded); (4) The claimant was younger
than 17 or older than 65 years old (13 excluded); (5) The first medical visit occurred more than 14 days after the injury occurred, which
implies a retroactive evaluation of work causality where cases could
have received some type of treatment not included in claim bills,
causing misclassification of received health care (33 excluded); (6)
During first medical visit, none of the diagnoses was related to LBP
(18 excluded); (7) The follow-up of the health maintenance care
period was less than 1 year when censored at July 31, 2008 (73 excluded). (8) Incomplete data (two excluded). The final study cohort
was composed of 894 cases.

Measurements
Exposure Variable: Provider Type During Health
Maintenance Care Period.
An algorithm, based on standard medical procedure (current procedural terminology), provider, and other company-specific

C

Time-to-disability-recurrence was the outcome variable. This
was defined as the number of days between the first day of returning
to work for at least 15 consecutive days after the initial disability
episode until the day before recurrence of disability. Recurrent disability was defined as the resumption of at least 15 consecutive days
of temporary total disability payments following the health maintenance care period.

Covariates
Demographic variables were age, gender, and job tenure.
Severity was measured using a modified classification system developed by Krause et al.16 Cases were assigned to the high severity
group, if they received any medical service with an International
Classification of Diseases, 9th Edition, diagnostic code compatible
with radiculopathy, spinal stenosis, instability, or sequelae of prior
back surgery within the first 2 weeks after injury, and to the low
severity group in the absence of any of these codes.15 The following
variables were also included as proxies of initial severity: Comorbidity was defined as the presence or absence of any non-LBP diagnosis
reported during the first 15 days after the onset of the claim (previously described as a confounder of the association between provider
type and LBP recurrence17 ); surgery during disability episode or
health maintenance care periods (two cases had surgery during health
maintenance care period); and opioid use (yes/no), average weekly
treatment cost for disability episode and health maintenance care
periods, and duration of the initial episode of disability.
Because worker’s compensation in the United States is regulated at the state level, state of jurisdiction was also included. Using
claim information to describe job title, occupation was manually
coded using the O∗ NET 13 database, which allowed job-level working conditions to be attributed to each case using exposure algorithms
designed and validated in previous studies.18–21 Job-level physical
and psychosocial indicators of exposure were obtained for most job
titles in the sample (92 cases [10.3%] could not be coded). In addition, occupations were grouped into O∗ NET job families according
to O∗ NET Web page at http://online.onetcenter.org/find/.

Analysis
Descriptive statistics for severity indicators were compared for
each type of exposure measure. Exposure measures and categorical
covariates were also compared for presence of recurrent disability.
Cox regression models were used to estimate the association
between exposure (referent group: those identified as only or mostly
visiting a chiropractor) with time-to-disability recurrence after controlling for potential confounders. To be considered a confounder, a
covariate had to change the exposure coefficient by at least 15% of
its value after its inclusion in the original hazard regression model.
A series of three nested multivariate models was created in a stepwise forward manner. First, the exposure variable was included as
the only predictor in the model; then, demographic indicators were
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TABLE 1. Operational Definitions of Health Care Utilization and Distribution of the Sample by Type of Provider
Number of Cases
Disability Episode
(Percent of Total)

Health Care Maintenance
( Health Maintenance Care)
Episode (Percent of Total)

Variable

Categories

Definition

Type of provider during
specific period
(either disability
episode or health
maintenance care)

Only or mostly
chiropractor
Only or mostly physical
therapy
Only or mostly physician

Only or mostly visits to a chiropractor

242 (27%)

184 (21%)

Only or mostly visits to a physical therapist

428 (48%)

213 (24%)

Only or mostly visits to other medical provider
(non-chiropractor and non-physical therapist)
Not included in previous categories, but have >4
visits to chiropractor and/or more than 4 visits
to physical therapist
All of those not included in any previous
categories, includes balanced combinations of
physical therapy and physician or chiropractor
and physician or all three of them.
Had some type of treatment during disability
episode and did not have chiropractor,
physical therapist, or any other type of
medical visit during the health maintenance
care
Only or mostly visits to a chiropractor during the
disability episode and the health maintenance
care

102 (11%)

273 (31%)

62 (7%)

47 (5%)

60 (7%)

31 (4%)

–

146 (16%)

Only or mostly visits to a physical therapist
during the disability episode and the health
maintenance care
Only or mostly visits to other medical provider
(non-chiropractor and non-physical therapist)
during the disability episode and the health
maintenance care
Only or mostly physical therapy during the
disability episode and only or mostly other
medical provider during the health
maintenance care
Switch from one only/mostly category during
the disability episode to another only/mostly
category during the health maintenance care
All of those not included in any previous
categories. Includes only or mostly
chiropractor moving to other groups (60),
physical therapy to non-physician groups
(29), physician to other groups (26), chiro and
physical therapy combined to other or same
groups (58), and any other combination to any
other group or the same group (45).
Had some type of treatment during disability
episode and did not have chiropractor,
physical therapist, or any other type of
medical visit during the health maintenance
care

158 (18%)

Chiropractor and physical
therapy combined
Any other combination

No health maintenance
care

Continued relationship
with the provider
from the first
disability episode to
the health
maintenance care
called preferred type
of provider

Chiropractor loyalist

Physical therapy loyalist

Physician loyalist

Physical therapy to
physician

Switchers

Any other combination

No health maintenance
care

398


C

159 (18%)

54 (6%)

159 (18%)

55 (6%)

163 (18%)

146 (16%)
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added; and finally, severity indicators were included. Only those variables that were significant or identified as confounders for the next
step were kept in the nested model that followed. To prevent bias
due to improper case-mix adjustment, the association between the
covariate and the outcome was checked to ensure that it did not vary
across the exposure categories.22 Those variables with varying association levels across exposure categories were excluded from the
final model. SAS 9.2 (SAS, Inc, Cary, NC) was used to analyze the
data.

RESULTS
Our cohort consisted of 894 cases with a median age of 41
years (interquartile range [IQR] = 33 to 49), among whom 32% were
women. The median job tenure was 2 years (IQR = 0.0 to 7.0). The
most frequent O∗ NET job families were transportation and material
moving (29.1%), production (12.8%), office and administrative support (9.6%), and building and ground cleaning (6.0%). New York
(27.0%), Texas (20.4%), and Illinois (18.1%) were the states with
the largest contribution to the sample.
Table 1 describes the frequency and proportion of the study
cohort for the operational definitions of health care utilization during disability episode, the health maintenance care period, and both
combined. During disability episode, the largest group was only or
mostly visits to a physical therapist (48%), followed by only or mostly
visits to a chiropractor (27%). During the health maintenance care
period, the largest group was only or mostly visits to physician (31%)
followed by only or mostly visits to physical therapist (24%) and only
or mostly visits to chiropractor (21%). Sixteen percent received no
medical care during the health maintenance care period.

Provider Type and Severity Indicators
Table 2 shows the frequency and proportion of each exposure
category that were positively classified for each of the severity indicators. In general, except for the severity based on International
Classification of Diseases, 9th Edition, those cases treated by chiropractors consistently tended to have a lower proportion in each of the
categories for severity proxy compared to the other groups; fewer
used opioids and had surgery. In addition, people who were mostly
treated by chiropractor had, on average, less expensive medical services and shorter initial periods of disability than cases treated by
other providers.

Covariates, Exposure Measures, and Disability
Recurrence
Almost a tenth (11%) of the cohort experienced recurrent
disability because of work-related LBP (n = 98). Among the continuous covariates, job tenure was higher in the group with no disability
recurrence (5.5 vs 3.6 years). The average weekly treatment costs
during disability episode was $122 higher for those who had recurrent disability in comparison to those who did not ($565 vs $444,
P = 0.0019) and $318 higher during health maintenance care ($371
vs $53, P < 0.0001). Duration of initial length of disability and all
O∗ NET continuous covariates were not significantly associated with
recurrent disability.
Among the categorical covariates (Table 3), the proportion of
those with recurrent disability was significantly different between
states of jurisdiction (P = 0.0013). Having received at least one
opioid prescription during disability episode was not associated with
having recurrent disability (10.1% among non–opioid users vs 14.1%
among opioid users, P = 0.1227), but having received opioids during
the health maintenance care period was significantly associated with
recurrent disability (9.5% vs 21.6%, P = 0.0001).
Provider type during the health maintenance care period was
significantly associated with recurrent disability (P = 0.0053) with
the only or mostly physical therapy group having the highest proportion of recurrent disability (16.9%) and the only or mostly chiro
C
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practor and the no health maintenance care groups having the lowest
proportion of recurrent disability (6.5% and 5.5%, respectively). In
sensitivity analyses, provider type during the disability episode was
not significantly associated with recurrent disability (P = 0.0650).
The provider type of both periods combined is also significantly associated with recurrent disability (P = 0.0056), with physician loyalists having the highest proportion of recurrent disability (16.7%)
and those receiving no health maintenance care or being chiropractor
loyalist having the lowest proportion of disability recurrence (5.5%
and 5.7%, respectively).
Crude estimates for mean duration at work after the initial
period of disability and before the recurrence were 345 (95% confidence interval [CI] = 334 to 356) days for only or mostly chiropractor
during health maintenance care period, 316 (95% CI = 301 to 331)
days for only or mostly physical therapy patients, and 316 (301, 331)
days for only or mostly physician cases.

MULTIVARIATE SURVIVAL MODELS
Provider Type During Health Maintenance Care
Period
During the health maintenance care period using unadjusted
and adjusted Cox regression analysis (Table 4), a trend is seen where
the hazard ratios [HRs] of disability recurrence are generally higher
for the only or mostly physical therapy and only or mostly physician
groups than for the only or mostly chiropractor group (referent).
However, after controlling for demographics and severity indicators
just the only or mostly physical therapy group remains with a higher
HR (models 3 and 4). The no health maintenance care group does not
have any statistically significant difference with the only or mostly
chiropractor group.

EVALUATING ALTERNATIVE CATEGORIZATIONS OF
EXPOSURE
Provider Type During Disability Episode
Provider type during disability episode was associated with
the hazard of disability recurrence after returning to work. Compared with the only or mostly chiropractor (referent), the groups of
only or mostly physical therapy and only or mostly physician had
significantly higher HRs (2.0 and 2.7 respectively, model 1). After
controlling for significant demographic variables (model 2), there
was a slight attenuation in some HRs. After adding severity indicators (models 3), the HRs were slightly higher than the unadjusted
model.

Preferred Provider Type
After controlling for demographics and severity, compared
with the “chiropractor loyalist” group (referent), the “physical therapist loyalist” group had a significantly higher HR (model 3). The
no health maintenance care group does not have any statistically
significant difference with the chiropractor loyalist group.
The only covariate that had varying association with the outcome variable across the exposure measurements was state of jurisdiction. Therefore, a series of fully controlled models that excluded
state of jurisdiction was run (model 4). Model 4 tended to have a
similar or better fit than the full model that included state (model 3)
and the differential effect of provider type over recurrent disability
increased in the same direction as the previous models.

DISCUSSION
A cohort of 894 patients suffering work-related LBP was
followed from their first episode of disability through their subsequent return-to-work (health maintenance care period). A tenth of
them had recurrent disability due to LBP. After controlling for demographic and severity factors, compared with receiving treatment
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49 (18.0)
7 (14.9)
4 (12.9)
21 (14.4)

113 (41.4)
31 (66.0)
13 (41.9)
48 (32.9)

39 (17.9)

21 (14.4)

123 (56.4)

48 (32.9)

14 (23.3)

21 (35.0)

27 (17.0)
26 (16.5)
16 (29.6)
22 (13.8)

28 (27.5)
9 (14.5)

52 (50.1)
40 (64.5)

86 (54.1)
49 (31.0)
26 (48.2)
55 (34.6)

60 (14.0)

136 (31.8)

40 (16.5)

42 (19.7)

84 (39.4)

138 (57.0)

28 (15.2)

98 (53.3)

Presence of
Comorbidity During
the First 15 Days of
Disability Episode,
n (%)

4 (2.7)

11 (5.1)

0 (0.0)
5 (3.2)
7 (13.0)
4 (1.9)

1 (1.7)

15 (14.7)
3 (4.8)

9 (2.1)

2 (0.8)

0 (0.0)
4 (2.7)

14 (5.1)
1 (2.1)

10 (4.7)

1 (0.5)

Surgery During
Disability
Episode or
Health Maintenance
Care Periods, n (%)

18 (12.3)

58 (26.6)

17 (10.7)
27 (17.1)
26 (48.2)
38 (23.9)

12 (20.0)

44 (43.1)
17 (27.4)

80 (18.7)

31 (12.8)

7 (22.6)
18 (12.3)

84 (30.8)
7 (14.9)

43 (20.2)

25 (13.6)

84 (54)

88 (57)

43 (28)
50 (39)
171 (150)
100 (77)

57 (42)

141 (128)
133 (102)

74 (50)

56 (33)

73 (49)
84 (54)

119 (89)
62 (36)

58 (42)

49 (33)

Opioid Use
Duration
During
(days) of First
Disability
Episode of
Episode,
Disability,
n (%)
Mean (Median)

ICD-9 indicates International Classification of Diseases, 9th Edition; IQR, Interquartile range; HM, health maintenance.

Preferred type of provider (both
periods combined)
Chiro loyalist (159)
Physical therapy loyalist (158)
Physician loyalist (54)
Physical therapy to
physician (159)
Switchers and other
combination of provider
(218)
No health maintenance care
(146)

Type of provider during disability
episode
Only or mostly chiropractor
(242)
Only or mostly physical
therapist (428)
Only or mostly physician (102)
Chiropractor and physical
therapy combined (62)
Any other combination (60)

Type of provider during health
maintenance care period
Only or mostly chiropractor
(184)
Only or mostly physical
therapy (213)
Only or mostly physician (273)
Chiropractor and physical
therapy combined (47)
Any other combination (31)
No HM (146)

ICD-9
Diagnosis
Based Injury
Severity (High),
n (%)

TABLE 2. Frequency of Severity Indicators by Categories of Exposure

3 (2.1)

42 (19.3)

11 (6.9)
13 (8.2)
18 (33.3)
24 (15.1)

7 (11.7)

25 (24.5)
12 (19.4)

45 (10.5)

22 (9.1)

4 (12.9)
3 (2.1)

54 (19.8)
11 (23.4)

24 (11.3)

15 (8.1)

18 (1–2)

147 (19–144)

45 (8–55)
92 (11–104)
126 (26–158)
67 (3–63)

139 (5–60)

121 (17–146)
142 (23–135)

79 (5–82)

74 (9–64)

50 (7–57)
18 (1–2)

87 (6–84)
207 (66–203)

129 (13–134)

48 (9–58)

Opioid Use
Weekly Average Cost
During Health
of Medical Expenses
Maintenance during Health Maintenance
Care Period,
Care Period (US$),
n (%)
Mean (IQR)

451 (197–582)

488 (247–571)

370 (174–469)
486 (272–656)
589 (231–798)
433 (244–579)

491 (242–553)

643 (246–768)
497 (281–652)

452 (249–581)

368 (174–473)

428 (255–446)
451 (197–528)

470 (245–588)
367 (220–462)

543 (287–664)

371 (179–471)

Weekly Average
Cost of Medical
Expenses during
Disability Episode
(US$), Mean (IQR)
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TABLE 3. Distribution of Exposure Measures and Categorical Covariates and Their Association with Recurrent Disability
within 1 Year of the Onset of the Health Maintenance Care Period.
Total in the Category
Type of provider during health
maintenance care

Type of provider during disability
Episode

Preferred type of provider

Gender
Job family (O∗ NET)

Disability episode-health
maintenance care surgery
Opioid use during disability episode
Opioid use during health
maintenance care
Comorbidity within the first 15 days
of disability episode
Clinical severity


C

Percent With
Recurrent Disability

Chi-Square
(P Value)

No health maintenance care

146

(16%)

5.5

16.6 (0.0053)

Only or mostly chiropractor
Only or mostly physical therapy
Only or mostly physician
Chiropractor and physical therapy combined
Various mixes
Only or mostly chiropractor

184
213
273
47
31
242

(21%)
(24%)
(31%)
(5%)
(4%)
(27%)

6.5
16.9
12.5
10.6
9.7
6.2

8.8 (0.0650)

Only or mostly physical therapy
Only or mostly physician
Chiropractor and physical therapy Combined
Various mixes
Chiropractor loyalist
Physical therapy loyalist
Physician loyalist
Physical therapy to physician
Switchers and others
No health maintenance care
Women
Men
Transportation and material moving
Architecture and engineering
Arts, design, entertainment, sports
Building and grounds cleaning
Business and financial operations
Community and social services
Computer and mathematical
Construction and extraction
Education, training, and library
Farming, fishing, and forestry
Food preparation and serving
Health care practitioners and tech
Health care support
Installation, maintenance, repair
Life, physical, and social science
Management
Office and administrative support
Personal care and service
Production
Protective service
Sales and related
No surgery

428
102
62
60
159
158
54
159
218
146
286
608
234
3
4
48
4
6
1
61
8
2
34
29
47
64
3
19
77
20
103
7
31
864

(48%)
(11%)
(7%)
(12%)
(18%)
(6%)
(18%)
(24%)
(18%)
(16%)
(32%)
(68%)
(29%)
(0.4%)
(0.5%)
(6%)
(0.5%)
(0.8%)
(0.1%)
(8%)
(1%)
(0.2%)
(4%)
(4%)
(5%)
(8%)
(0.4%)
(2%)
(10%)
(2%)
(13%)
(1%)
(4%)
(97%)

12.2
15.7
12.9
11.7
15.8
16.7
10.7
13.8
5.7
5.5
12.9
10.0
13.3
0.0
25.0
18.8
0.0
0.0
0.0
4.9
12.5
0.0
8.8
10.3
10.6
6.3
0.0
10.5
15.6
10.0
9.7
0.0
16.1
11.0

Yes
No
Yes
No

30
710
184
783

(3%)
(79%)
(21%)
(88%)

10.0
10.1
14.1
9.5

14.8 (0.0001)

Yes
No

111
743

(12%)
(83%)

21.6
11.8

3.5 (0.0612)

Yes
Low severity

151
507

(17%)
(57%)

6.6
10.9
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16.5 (0.0056)

1.7 (0.1948)
14.4 (0.8091)

0.03 (0.8638)

2.4 (0.1227)

0.02 (0.9008)
(Continues)
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TABLE 3. (Continued)
Total in the Category
High severity
Illinois
Massachusetts
Maryland
New Hampshire
New York
Texas
Wisconsin

State

387
162
97
50
39
241
182
123

Percent With
Recurrent Disability

(43%)
(18%)
(11%)
(6%)
(4%)
(27%)
(20%)
(14%)

11.1
13.6
7.2
18.0
12.8
8.3
7.7
13.0

Chi-Square
(P Value)
21.8 (0.0013)

TABLE 4. Hazard Ratios for Time to Disability Recurrence by Type of Provider (uncontrolled to fully controlled models).

Type of provider during health
maintenance care period
Model fit (AIC)
Only or mostly chiropractic
Only or mostly physical therapy
Only or mostly physician
Chiropractor and physical therapy
combined
Any other combination
No health maintenance care
Alternative categorizations of
exposure
Type of provider during disability
episode
Model fit (AIC)
Only or mostly chiropractor
Only or mostly physical therapy
Only or mostly physician
Chiropractor and physical therapy
combined
Any other combination
Preferred type of provider
Model fit (AIC)
Chiropractor loyalist (159)
Physical therapy loyalist (158)
Physician loyalist (54)
Physical therapy to physician switch
(159)
Switchers and other mixes (218)
No health maintenance care (146)

Model 1—
Hazard ratios
(95% CI)

Model 2—
Controlling
for State of
Jurisdiction
and Job Tenure
(95% CI)

Model 3—Controlling for State of Jurisdiction,
Job Tenure, Opioid Use During
Health Maintenance Care Period, Average
Weekly Treatment Cost for
Health Maintenance Care Period and
Disability Episode Period,
Model Comorbidity, Clinical
Severity (95% CI)

Model
4—Similar to
Model 3 but
Excluding State
of Jurisdiction
(95% CI)

1314.3
1.0
2.7 (1.4–5.2)
2.0 (1.1–3.7)
1.6 (0.6–4.6)

1307.6
1.0
2.3 (1.2–4.5)
1.7 (0.9–3.4)
1.8 (0.6–5.1)

1169.5
1.0
2.0 (1.1–3.9)
1.6 (0.8–3.1)
0.4 (0.1–1.7)

1170.5
1.0
2.4 (1.2–4.7)
1.7 (0.9–3.4)
0.4 (0.1–1.7)

1.5 (0.4–5.2)
0.8 (0.4–2.1)

1.2 (0.3–4.3)
0.7 (0.3–1.8)

1.2 (0.3–4.3)
1.2 (0.4–3.8)

1.5 (0.4–5.2)
1.4 (0.4–4.3)

1319.4
1.0
2.0 (1.1–3.6)
2.7 (1.3–5.4)
2.2 (0.9–5.1)

1312.1
1.0
1.7 (1.0–3.1)
2.5 (1.2–5.2)
2.3 (1.0–5.3)

1167.1
1.0
2.3 (1.2–4.4)
3.3 (1.5–7.1)
2.3 (0.9–5.8)

1168.3
1.0
2.8 (1.5–5.3)
3.4 (1.5–7.4)
2.5 (1.0–6.1)

2.0 (0.8–4.8)

1.9 (0.8–4.6)

1.6 (0.5–4.7)

1.8 (0.6–5.2)

1314.3
1.0
2.9 (1.3–6.2)
3.0 (1.2–7.7)
1.9 (0.9–4.3)

1306.8
1.0
2.3 (1.1–5.0)
2.8 (1.1–7.3)
1.7 (0.7–3.9)

1174.3
1.0
2.1 (1.0–4.6)
2.4 (0.9–6.2)
1.6 (0.7–3.6)

1175.9
1.0
2.7 (1.3–5.8)
2.5 (1.0–6.4)
1.8 (0.8–4.1)

2.5 (1.2–5.3)
1.0 (0.4–2.5)

2.4 (1.1–5.0)
0.8 (0.3–2.2)

1.5 (0.7–3.3)
1.2 (0.4–4.2)

1.6 (0.7–3.5)
1.5 (0.4–4.7)

CI indicates confidence interval; AIC, Akaike Information Criteria.
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only or mostly by chiropractors during the health maintenance care
period, receiving treatment by physical therapists, physicians, or a
combination of both tended to result in significantly higher HRs
of recurrent disability. Similarly, when compared to patients treated
only or mostly by chiropractors during the disability episode or patients who were “chiropractor loyalists” during transition from the
disability episode to the health maintenance care period, patients
treated by other care providers tended to have a higher hazard of
recurrent disability.
In our study, after controlling for demographics and severity
indicators, the likelihood of recurrent disability due to LBP for recipients of services during the health maintenance care period by all
other provider groups was consistently worse when compared with
recipients of health maintenance care by chiropractors. Care from
chiropractors during the disability episode (“curative”), during the
health maintenance care period (main exposure variable, “preventive”), and the combination of both (curative and preventive) was
associated with lower disability recurrence HRs.
This clear trend deserves some attention considering that chiropractors are the only group of providers who explicitly state that
they have an effective treatment approach to maintain health.
Our findings should be viewed in the context of prior research.
Few studies have addressed evaluating the effectiveness of health
maintenance care.10 Most of the reviewed studies found no clear advantage of any health maintenance approach or reported small benefits for the chiropractor maintenance care. A clinical trial found better
disability indicators for patients exposed to spinal manipulation,23
but no study compared work-related LBP recurrence rate across different providers. In 1999, Carey17 found that in ambulatory general
practice, the rate of recurrent disabling LBP was not significantly
different at 6 months for chiropractors (8%), primary care physicians (9%), orthopedic surgeons (10%), and physicians and midlevel practitioners working as health maintenance organization staff
(14%). The same nonsignificant results were observed at 22 months
of follow-up. However, Carey’s study did not consider time to recurrence and did not utilize a multivariate model, which might have
provided different results.

SUGGESTED MECHANISM OF THE CHIROPRACTOR
ADVANTAGE
Our results, which seem to suggest a benefit of chiropractic
treatment to reduce disability recurrence, imply that if the benefit is
truly coming from the chiropractic treatment, there is a mechanism
through which care provided by chiropractors improves the outcome.
It is always possible that unknown patient differences, which we were
not able to control for, could be acting as unadjusted confounders
and eventually explain the findings. With those caveats, we dare to
speculate that for the purpose of preventing disability recurrence
in cases of work-related LBP, the main advantage of chiropractors
could be based on the dual nature of their practice. On one hand, it
is the do-nothing approach: by visiting only or mostly a chiropractor
or becoming a chiropractor loyalist, the patients do not receive other
traditional medical approaches. In fact, there is a continuous struggle
between chiropractors and orthopedic providers regarding the most
basic principles that sustain each others’ clinical practice.24 There
is a growing evidence that health-care-as-usual does not necessarily
improve health outcomes in nonspecific LBP.25,26 This hypothesis is
supported by our finding that, after controlling for severity and demographics, no health maintenance care is generally as good as chiropractor care. Therefore, not as a conclusion but a hypothesis, chiropractors might be preventing some of their patients from receiving
procedures of unproven cost utility value27 or dubious efficacy.25,26
This argument has to be tempered by the fact that the most
numerous group for a continued relationship with the provider (disability episode and health maintenance care) are the switchers (55 of
them) and the any other combination (163 of them) groups, which
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together compose approximately 24% of the study group. The reasons why a small group of patients chose to switch or to combine
providers during the health care maintenance period might be related
to their good outcome, which is indistinguishable from the reference
group. In others words, it may be possible that those switchers and
any other combination groups for some reason knew what the best
health care path was for them.
On the other hand, chiropractors argue that their aim is to provide care while being centered on the whole patient. It is possible that
this approach provides more opportunities for a provider–patient relationship that improves communication, and likely emphasizes the
importance of return to work over symptom control, and focuses on
psychosocial issues that have been demonstrated to be important in
the evolution of LBP disability.28 Some of the important weakness
of this hypothesis is the fact that we are attributing to a whole job title attributes that vary among individual providers. Do chiropractors
truly emphasize in their practice relationship quality and communication? Do patients of non-chiropractor providers who focus on
personal relationship and good communication have better health
outcomes than those patients whose providers do not do so? Some
studies seem to point in that direction.29 In addition, it is important
to state that this considered mechanism is not at all a chiropractor
exclusivity and other care providers may similarly think along these
lines. Naturalistic studies that focus on the actual experiences of
the provider–patient relationships could help to test our proposed
mechanisms.

Study Limitations
As shown in Table 2, the only or mostly chiropractor group
during the disability episode and health maintenance care periods
and “chiropractor loyalists” during both periods combined had fewer
surgeries, used fewer opioids, and had lower costs for medical care
than the other provider groups. Therefore, it is important to consider
that the claim of more effective prevention of recurrent disability
by chiropractors might be attributed to what has been called “casemix” bias,22,30 which may be caused by the differences between
the patients that visit each provider type. Any provider treating less
severe patients should have a lower risk for recurrent disability for
its patients. After controlling for demographic and severity factors,
only a small component of the lowest risk of recurrent disability
for chiropractic patients was removed, and this group consistently
had a significantly lower HR for recurrent disability than physical
therapist–treated patients.
Prior research has not found a strong association between
measures of LBP clinical severity and return-to-work outcomes.31–34
Some LBP severity scores are not strongly associated with disability,
and although we controlled for some clinical indicators of severity,
our study did not include other important variables; for example,
characteristics of previous LBP episodes; patterns of pain and impairments within the current LBP episode; health care system characteristics that divert more severely injured patients away from chiropractors (could result in better recurrence rates to that provider group);
self-selection that places fully or almost fully recovered patients into
health maintenance care (ie, chiropractors), while other patients seek
care from providers focused on curative goals (ie, physical therapists
and physicians). Therefore, the complexity of controlling for “casemix” bias with this type of condition is a problematic link in all
observational studies of this type, even among those studies that include biomedical data. In addition, we did not evaluate work-related
psychosocial variables at the individual level (only at the job level
with O∗ NET), which have been established as confounders or effect
modifiers for the relationship between pain and disability.33,35,36
In workers’ compensation, health maintenance care has a distinctive relevance because full health recovery is not considered a
requirement for return to work.37,38 Therefore, a person can return to
work while still symptomatic. As a consequence, what is considered
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to be health maintenance care by some in the occupational health
field, because it occurs after the patient has returned to work, can just
as easily be seen as the completion of curative treatment by others
who considered that the worker was recovered just enough to return
to work but not fully recovered to an optimum level as the traditional definition of health maintenance care requires. However, this
operational definition of health maintenance care has the distinct advantage of having a precise temporal boundary of onset (the moment
of return-to-work) and at least one clear outcome (presence or absence of disability recurrence). It is possible that health maintenance
care for work-related injuries needs an updated definition.
Exposure misclassification might have played a role in
wrongly identifying patients to the only or mostly physician group
into the only or mostly physical therapy group as physical therapy
visits (2 to 3 per week) typically occur more frequently than physician visit (1 to 2 every 2 weeks). The impact of this misclassification
should not have affected the risk of disability recurrence in those who
typically utilized chiropractic services might have averaged out the
risk of recurrent disability for those who typically utilized physical
therapy/physician services.

CONCLUSION
After controlling for demographic factors and multiple severity indicators, patients suffering nonspecific work-related LBP who
received health services mostly or only from a chiropractor had a
lower risk of recurrent disability than the risk of any other provider
type. Even without an improvement in days until recurrent disability, our findings seem to support the use of chiropractor services,
as chiropractor services generally cost less than services from other
providers. If a lower rate of disability recurrence in work-related
LBP cases for chiropractors holds as true, it is important to identify
the mechanism of action.
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