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n the United States, health care de-
livery for working individuals is the-
oretically covered by two different
insurance systems—yprivate insurance,
most often provided through an em-
ployer or union, and workers’ compen-
sation (WC). Although in theory the
systems are separate, and in combi-
nation they should provide compre-
hensive coverage, there are potential
overlaps and gaps between them.

If a worker is injured on the job or
has a work-related condition, he or
she must submit a claim through
his or her employer or WC carrier.
If the claim is approved, medical
care should be paid for by the com-
pensation carrier until it is deter-
mined that the worker requires no
additional care or he or she has
reached a point of maximum medical
improvement. In some cases, the de-
marcation between work-related and
non-work-related conditions and
care is not entirely clear, and can
result in contentious situations. Some
conditions, including musculoskele-
tal injuries or disorders, can result in
continued problems for the injured
worker' that may extend beyond the
coverage for a worker’s compensa-
tion claim. Compensation carriers
have concerns that they may be in-
appropriately held responsible for
care in such cases where workers do
not have private insurance coverage.
Conversely, to avoid paying for
claims that should be the responsibil-
ity of a compensation carrier, private
insurance companies routinely ask if
the care for which they are being
billed is related to a work-related
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injury or illness. Coverage for med-
ical care for a disputed condition
may be excluded from payment by a
private carrier, leaving the patient
uninsured for some services.”

Further complicating coverage is-
sues, additional benefits associated
with WC are sometimes viewed as
incentives for workers to seek care
through WC. For example, WC also
provides partial salary reimburse-
ment when loss of time from work is
required and payment for permanent
impairment which may result from
the work-related injury or illness.
There is also a conflicting literature
on the potential significance of cost-
shifting practices on the part of pro-
viders and insurers®™ related to the
identification of conditions as occu-
pationally related and, consequently,
to the per capita costs associated
with conditions labeled work-related.

Although work-related events
which result in acute injury are more
likely to be recognized through the
compensation system than chronic
diseases or ailments that arise grad-
ually, there is growing evidence that
workers often do not file compensa-
tion claims for both acute injuries
and chronic conditions for a variety
of reasons®™? including past experi-
ences, concerns over job security,
care-giver perceptions, and conve-
nience. The influence of all of these
issues may be important in under-
standing the true health of a working
population.

Among a large cohort of union
carpenters in Washington State, we
identified a significant decline (62%)
in their work-related musculoskeletal
back injury rates through WC be-
tween 1989 and 2003.' As do many
members of construction trade
unions, these carpenters have health
insurance coverage through a jointly
trusteed health and welfare fund.
These funds developed through the
collective bargaining process over a
period of years in different local
areas and in different industries and
trades to provide health insurance
coverage for non—work-related med-
ical care. Access to health insurance

claims data from their health care trust,
in addition to their WC records,° al-
lowed us to evaluate more comprehen-
sively the health care received by these
carpenters for musculoskeletal back
disorders. In addition to describing
their health care utilization through
the trust, analyses were specifically
designed to explore potential cost-
shifting across insurance payment
systems for this large cohort of car-
penters over a 15-year period.

Materials and Methods

Data Sources

Using data from the Carpenters
Trusts of Western Washington
(CTWW), we identified a cohort of
union carpenters who worked in the
State of Washington between 1989
and 2003, their dates of birth, gender,
earliest date of union activity, and
their hours of union work. The
CTWW also provided the records of
eligibility for health care coverage
through the trust each month and all
claims for medical care covered
through the trust. The latter included
the actual line items for care includ-
ing provider assigned International
Classification of Diseases, ninth re-
vision (ICD-9) diagnosis codes.

The Washington State Department
of Labor and Industries (L&I) pro-
vided the WC claims for the cohort.
The State of Washington has a state
run worker’s compensation program
which captures medical only claims
as well as those which result in lost
work time. Claims from companies
which self-insure for compensation
coverage are only coded in the L&I
data if they result in paid lost time
from work. The L&I data include the
date of injury, American National
Standards Institute codes describing
the events in terms of body part
injured, the nature of the injury, the
type of event causing the injury, and
whether the claim resulted in medi-
cal costs or paid lost time from work,
which occurs after the third lost day
in the State of Washington. Data
were extracted on August 26, 2004
allowing 8 months after the Ilast
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claims were filed in 2003 for fuller
development of the claims, proper
identification, and capture of the
self-insured claims that resulted in
paid lost time.

The data were provided with a
blinded unique identifier allowing us
to merge the records on an individual
basis without the use of personal
identifiers; these methods have been
previously described in detail.''~"?
No race or ethnicity information was
available from these sources. Cohort
membership was limited to individ-
uals who worked at least 3 months of
union hours during this 15-year pe-
riod and had at least 1 month of
eligibility for health insurance
through CTWW.

Definitions of Qutcomes and
Time at Risk

The primary outcome of interest in
these analyses was private outpatient
health care utilization through the
CTWW for musculoskeletal back di-
agnoses based on a primary ICD-9
code diagnosis assigned to the claim
by the provider as a requirement for
billing purposes. Time at risk for
health care claims was based on
months in which each carpenter was
eligible for insurance coverage
through the trust. Utilization was de-
fined as one visit per provider in any
given day. A given carpenter might
see a physician and a physical ther-
apist on the same day counting as
two visits for example; however, if
the carpenter saw the same provider
for an examination, x-ray film, and
laboratory study, the encounter was
considered as only one visit. To
define time at risk and events of
interest on the same basis for rate
calculations, visits were limited to
those occurring in months of insur-
ance eligibility.

Covariates of Interest. To explore
potential shifting of care, and associ-
ated costs, across these two payment
systems we wanted to contrast pat-
terns of care for similar musculoskel-
etal back conditions over time. We
were also interested in whether the
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history of work-related back injury
would influence health care utiliza-
tion for back diagnoses of a muscu-
loskeletal nature through the health
care trust and whether utilization
varied based on the time since the
work injury. The work-related back
injuries and the dates of injury were
previously identified using WC
records.'’

Other covariates of interest in-
cluded age and gender; both are as-
sociated with health care utilization
in other populations.'*'> We were
also interested in time in the union
and predominant type of work which
we have found to be associated with
the risk of work-related back injury
in this cohort.'® Carpenters typically
spend 4 years in apprenticeship;
strata were constructed to assess risk
in each year of this training and at
2-year intervals afterwards. The
union local affiliation was the only
surrogate available for characterizing
the work done by cohort members.
The locals represented by the cohort
members were grouped into catego-
ries based on the predominant type
of carpentry work done by the locals.
Assignments of predominant type of
work from earlier work with this
cohort'""'? were updated through in-
terviews with business agents for
each union local. These categories
included light commercial, heavy
commercial, drywall, millwrighting,
piledriving, residential carpentry,
and a mixed category. Light com-
mercial work involved construction
on projects two to three stories.
Heavy commercial work involved
high-rise buildings and interstate,
freeway and bridge work. Mill-
wrights are carpenters who work in
industry and are often involved in
repair and maintenance of heavy ma-
chinery. Drywall carpenters in Wash-
ington State hang drywall, but they do
not tape or finish, in residential or
commercial settings. Some carpenters
were affiliated with union locals out-
side of Washington State although
they were working in Washington. We
were unable to identify the type of
work of carpenters affiliated with
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locals outside of the State of Wash-
ington; consequently, they were
combined for the analyses.

Analyses

The frequency of diagnoses and
the number of carpenters with each
diagnosis were identified. Descrip-
tive statistics were generated on age,
gender, time in the union, predomi-
nant type of work, and months of
insurance eligibility of the cohort.
Overall private outpatient health care
utilization rates for musculoskeletal
back disorders were calculated per
100 person-years (or 1200 months)
of insurance eligibility by year as
were private outpatient utilization
rates for all other diagnoses. The
private utilization rates for back dis-
orders were compared to rates of WC
claims filed for back disorders by the
cohort in the same 15-year period.

Time at risk and events (health
care visits for back disorders in
CTWW) were stratified by time be-
fore and after a work-related injury
as well as by gender, categories of
age and time in the union. Age, time
in the union, prior work-related back
injury status and calendar time since
work injury were all treated as time-
varying variables with time at risk
accumulating in the appropriate
strata over the 15-year period. All
time at risk for individuals who did
not file a work-related claim was
assigned to the time before injury
category.

The distribution of the utilization
data was highly skewed due to a
significant proportion of the popula-
tion who never sought care. There-
fore negative binomial models were
used to calculate stratified rates and
rate ratios.'® To account for the cor-
relation of health care visits within
subjects generalized estimating
equations were used in the multivar-
iate modeling of these longitudinal
data.'” The initial multivariate model
explored risk factors for private health
care utilization based on age, gender,
time in the union, and predominant
type of work. We evaluated the effect
of having had a prior work-related

back injury and the time that tran-
spired since that injury adjusting for
the above factors. Although the num-
ber of work-related back injuries could
have been treated as a time-varying
covariate, the latter model excluded
individuals who had multiple work-
related injuries due to interpretive
difficulties related to defining time
before and after injuries. We did
evaluate private utilization based on
the number of compensation injuries
during the 15-year period.

Results

Description of the Cohort

We identified a cohort of 18,768
carpenters who worked in the State
of Washington between 1989 and
2003. Mean time the carpenters were
observed over the 15 years was 45
months (median 23.0). The cohort
was predominantly male (n =
17,879; 97.4%), and relatively young
at first observation (range from 17 to
76 years, mean 35 years, median 34
years). Time in the union at first
entry into the cohort ranged from
less than 1 year to 48 years (mean 6.1
year; median | year).

Health Care Utilization for
Back Disorders

Sixty percent (n = 11,217) of the
cohort did not seek medical care for
back disorders through either the
WC system or through their private
union-provided insurance (Table 1);

TABLE 1

Medical Care for Back Disorders
Through Workers’” Compensation and
Private Insurance, Union Carpenters
Washington State, 1989-2003

Frequency
Source of Care (% of Cohort)
Only workers’ 1,218 (6.5)
compensation
system
Only private insurance 4,514 (24.1)
system
Both (WC and private) 1,819 (9.7)

Neither, no care for
back disorders

11,217 (59.8)
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10% (n = 1819) sought care in both
systems. Through the private health
care trust 6333 carpenters (33.7%)
had 120,907 different health care
visits out of a total of 565,726 overall
outpatient health care visits (18.1%).
The most common diagnosis was
“ill-defined dislocations” (ICD-9
839) (Table 2). This diagnosis code
accounted for nearly half of visits

and was most frequently assigned by
chiropractors. This was followed by
unspecified back disorders (739) and
sprains and strains (846 and 847).
Together these three diagnoses rep-
resented 82% of all back diagnoses
assigned. Disc disorders and root le-
sions were relatively rare diagnoses.
During the same 15-year period, 3037
(16.2%) different carpenters filed 4138

TABLE 2

Frequency of Primary Diagnoses Assigned to Private Outpatient Health Care
Claims for Back Problems of a Musculoskeletal Nature, Carpenters Trusts of

Western Washington, 1989-2003

Primary ICD-9 Diagnosis

Different Carpenters

Frequency (%) With Diagnosis

353 Nerve root and plexus disorders,
limited to lumbosacral (353.1, 353.4)
355 Mononueritis of lower limb, limited to
sciatic nerve lesions (355.0)

721 Spondylosis and allied disorders

722 Intervertebral disc disorders

724 Other/unspecified back disorders

738.4 Acquired spondylolisthesis

739 Nonallopathic lesions, limited to LS
(739.3, 739.4)

839 llI-defined dislocations (chiropractic
diagnosis)

846 Sprain or strains sacroiliac region

847 Sprains or strains other parts of back
(limited to lumbar and sacral)

Total

97 (0.08) 17 (0.15)
30 (0.02) 4(0.04)
2,872 (2.4) 225 (2.1)
6,805 (5.6) 1,142 (10.4)
20,477 (16.9) 2, 728 (24.9)
116 (0.10) 37 (0.34)
12,227 (10.1) 938 (8.6)
59,674 (49.3) 3,419 (31.2)
4,882 (4.0) 659 (6.1)
13,727 (11.4) 1,801 (16.4)
120,907 (100.0) 6,333

*Six thousand three hundred thirty-three different carpenters were treated for musculo-
skeletal back diagnoses (33.7% of cohort); some had >1 diagnosis assigned.
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Fig. 1. Outpatient health care utilization rates for musculoskeletal back diagnoses through
the Carpenters Trusts of Western Washington compared with workers’ compensation injury
rates for overexertion back disorders, 1989-2003. WC, overexertion injury rates per 100
person years (200,000 hours worked); HW, User rates for back care of musculoskeletal
nature per 100 person-years of insurance eligibility; limited to one visit per day per person.
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claims for work-related back injuries/
disorders; these injuries have previ-
ously been described.'’

The pattern of yearly health care
utilization for back disorders of a
musculoskeletal nature through their
health care trust by cohort members
is contrasted to their previously iden-
tified pattern of work-related back
injuries of a musculoskeletal nature
due to overexertion type activities
(lifting, carrying, pushing, etc.) in
Fig. 1.'° Private outpatient utiliza-
tion rates for all other diagnoses are
presented in Fig. 2. (Of note, in both
figures, the contrasting rates are pre-
sented separately on the two y axes.
Work-related back injury rates are
based on hours of work whereas
private utilization rates are based on
months of health insurance eligibil-
ity.) There was a fairly steady de-
cline in the rate of work-related back
injuries due to overexertion over
time resulting in a rate that was 62%
lower in 2003 compared with 1989.
In contrast, private health care utili-
zation for musculoskeletal back di-
agnoses increased 108% over the 15
years, most notably after 1999. Pri-
vate outpatient utilization rates for
other diagnoses also markedly in-
creased, but in a different pattern
than for the back diagnoses.

Utilization rates were lower among
younger carpenters and women had
64% higher rates of health care utili-
zation through the trust compared with
male carpenters (Table 3). Carpenters
in the first 3 years of their appren-
ticeship had higher utilization rates
than their more seasoned peers. Par-
ticularly high rates of utilization for
back disorders were observed among
carpenters whose locals did predom-
inantly residential construction.

Health care utilization for back
diagnoses through private insurance
coverage was higher among carpen-
ters with more work-related back
injuries (Table 4). After the first
work-related back injury, private uti-
lization rates were 36% higher (Rate
Ratio 1.36; 95% CI 1.20, 1.53); rates
were nearly 3 times higher (Rate Ratio
2.75;95% CI 1.94, 3.91) among indi-
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Fig. 2. Outpatient private health care utilization rates (Rates are per 100 person-years of
insurance eligibility [1200 person-months].) for musculoskeletal back diagnoses and all other
diagnoses, Carpenters Trusts of Western Washington, 1989-2003.

TABLE 3

Stratified Time at Risk, Health Care Visits, Utilization Rates and Adjusted Rate
Ratios, Union Carpenters Washington State, 1989-2003

Months of Stratified Adjusted
Insurance Utilization Rate Ratios
Eligibility  Visits Rate (95% CI)*t (95% CI)t
Age
<20 5,107 257  53.75 (42.48, 68.00) 0.36 (0.19, 0.68)
20-<30 173,565 17,529 100.66 (97.13, 104.32)  0.76 (0.60, 0.97)
30-<40 356,530 40,913 112.67 (110.06, 115.55) 0.99 (0.85, 1.15)
40-<50 311,613 35,634 115.03 (112.07, 118.07) 1.01 (0.88, 1.15)
50+ 267,576 26,528 109.65 (106.46, 112.93) 1
Gender
Female 19,594 3,171 158.69 (143.46, 175.53) 1.64 (0.86, 3.11)
Male 1,094,582 117,690 109.69 (108.15, 111.25) 1
Time in the union
<1yr 74,182 8,305 122.97 (115.96, 130.40) 1.16 (0.86, 1.56)
1-<2yr 77,403 14,030 186.33 (176.90, 196.26) 1.88 (1.16, 3.03)
2-<3yr 63,286 8,120 124.70 (117.80, 132.00) 1.25 (1.03, 1.51)
3-<4 yr 54,404 5,832 102.20(96.10, 108.69)  1.09 (0.91, 1.30)
4-<6yr 89,002 8,997 95.99 (91.49, 100.71)  1.02 (0.87, 1.19)
6-<8 yr 70,016 6,479  89.11 (84.37,94.11) 0.94 (0.81, 1.08)
8-<10 yr 64,850 5,952  90.29 (85.24, 95.63) 0.94 (0.82, 1.06)
10 yr and over 624,023 63,190 106.58 (104.59, 108.60) 1
Predominant work
Residential 14,557 4,558 324.68 (289.48, 364.16) 3.40 (1.03, 11.22)
Light commercial 131,645 13,281 101.60 (97.55, 105.83) 0.92 (0.73, 1.15)
Drywall 190,994 20,570 106.09 (102.66, 109.63) 0.96 (0.77, 1.20)
Millwright 21,371 2,141 101.14 (91.53,111.760 0.85 (0.60, 1.22)
Pile driver 63,905 5,528 91.41(86.12, 92.02) 0.82 (0.64, 1.07)
Mixed commercial 491,135 52,381 110.85(108.55, 113.20) 1.01 (0.82, 1.24)
Out of Washington 18,193 1,893 100.35(90.28, 111.56)  0.90 (0.65, 1.25)
Heavy commercial 163,058 17,878 113.26 (109.27, 117.39) 1

*Rates are per 100 person-yr of insurance eligibility.

TNegative binomial regression model.

FNegative binomial regression model with generalized estimating equations.

viduals who experienced four or
more work-related back injuries dur-
ing the observation period. In analy-
ses limited only to individuals who

ever used the WC system (data not
shown), the pattern was the same.
Private health care utilization was
highest in the first year after overex-

ertion work injuries but highest 1 to
3 years after acute work-related back
injury (Table 5).

Discussion

By combining data from a number
of administrative sources and linking
them on an individual basis, we were
able to clearly define a cohort of
union carpenters, their work-related
injuries and illnesses, as well as their
health care claims through their pri-
vate health insurance coverage. We
were also able to identify periods of
eligibility for health insurance cover-
age and hours worked, providing rea-
sonable measures of time at risk for
use in rate calculations. Together
these data provided a unique oppor-
tunity to look comprehensively and
longitudinally at the health care re-
ceived by these construction workers
for back problems of a musculoskel-
etal nature.

During a period of time when
work-related musculoskeletal back
injuries among this cohort decreased
steadily and dramatically,'® their
health care utilization rates through
their private insurance followed a
different pattern. Utilization rates
ended in 2003 over twice as high as
in 1989. This pattern of utilization
raises concern that some work-
related care for back disorders could
have shifted to the carpenters’ health
care trust, particularly in later years.
There was a marked increase in out-
patient utilization rates through the
trust for other diagnoses during this
time period as well, but it followed a
different pattern than those for back
disorders.

Rates of utilization through the
trust were increased in the first 3 to 5
years following a work-related back
injury with slightly different patterns
associated with a prior overexertion
work injury compared with a prior
back injury from acute trauma. The
magnitude of the rate increase in the
first year following a work injury is
consistent with the report of in-
creased health care utilization among
health care workers who had experi-
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TABLE 4

Private Outpatient Utilization Rates and Adjusted Rate Ratios for
Musculoskeletal Back Diagnoses by the Number of Work-Related Claims, Union

Carpenters Washington State, 1989-2003

Rate of Private
Utilization (95% CI)*

Number of WC Claims

Adjusted Rate
Ratio (95% CI)t

None 100.29 (98.68, 101.93) 1

One 129.34 (125.15, 133.68) 1.36 (1.20, 1.53)
Two 157.28 (147.97, 167.18) 1.66 (1.41, 1.95)
Three 165.05 (148.93, 182.92) 1.74 (1.37, 2.20)
Four or more 246.70 (214.13, 284.24) 2.75 (1.94, 3.91)

*Rates are per 100 person-yr of insurance eligibility.
TAdjusted for age, gender, time in the union, and predominant type of work; negative
binomial regression with generalized estimating equations.

TABLE 5

Stratified Utilization Rates and Adjusted Rate Ratios Based on Calendar Time
Since Work Injury and Cause of Work Injury, Union Carpenters Washington

State, 1989-2003

Stratified Rate* of
Utilization (95% CI)

Time Since Work Injury

Adjusted Rate
Ratios (95% CI)t

Overexertion injury

<1yr 162.08 (154.94, 169.94) 1.53 (1.21, 1.94)
1-<8yr 125.16 (120.07, 130.47) 1.23 (1.01, 1.50)
3-<5yr 124.87 (118.95, 131.09) 1.24 (0.98, 1.56)
5+ yr 110.10 (105.90, 114.46) 1.11 (0.89, 1.38)
No prior work injury 102.87 (102.20, 103.94)
Acute trauma

<1yr 134.47 (123.70, 146.18) 1.22 (0.85, 1.76)
1-<8yr 157.03 (147.45, 167.23) 1.48 (1.02, 2.13)
3-<5yr 93.32 (84.74, 102.76) 0.93 (0.62, 1.38)
5+ yr 99.48 (92.84, 106.54) 1.01 (0.66, 1.55)
No prior work injury 101.49 (100.81, 102.18) 1

*Rates are per 100 person-yr of insurance eligibility.
TAdjusted for age, gender, time in the union, and predominant type of work; negative
binomial regression with generalized estimating equations.

enced a musculoskeletal work injury
in British Columbia.'® Although, we
limited our before and after analyses
to individuals with only one back
injury, we saw a steady increase in
utilization for back diagnoses
through the trust as the number of
work-related back injuries increased.
This finding is consistent with the
chronic nature of some back prob-
lems even among the employed.'® >

Time in union was associated with
work injuries'® and utilization through
the trust; those with less union expe-
rience were at greater risk of injuries
and had higher health care utiliza-
tion. Individuals who were affiliated
with locals who did residential car-

pentry had higher rates of work-
related injury and utilization through
the trust, particularly. These findings
suggest that work-related risk factors
or exposures may be playing a role in
health care utilization for musculo-
skeletal back problems through the
trust as well as in their work-related
injury experiences.

In any workforce including the
construction trades, it cannot be as-
sumed that all work-related illnesses,
or even injuries, will be captured in
WC data.®®%2%2>2* Even after a
person chooses to seek medical care,
there appear to be factors which in-
fluence whether an individual
chooses to seek care through the

609

compensation system. For example,
Fingar et al*® reported that younger
workers were more likely to seek
emergency room care than older
workers, but they were less likely to
file a compensation claim. In contrast
to some concerns of cost-shifting to
compensation, these carpenters de-
scribe the ease of seeking care outside
the compensation system for injuries
that are not likely to keep them out of
work. These jointly trusteed health
care funds have traditionally had
close alliances with the populations
they serve; some report that seeking
care through their private union-
provided insurance is less trouble
than dealing with WC.

It is important to recognize that we
were studying health care utilization
and reported work-related injuries.
However, the data also provided in-
formation about trends in health care
use among these construction work-
ers over 15 years. We know that
there was some misclassification in
the identification of incident injuries
based on lack of knowledge of work-
related claims that occurred among
cohort members before 1989 when
we were able to first gain data ac-
cess. Misclassification, if present,
would likely have attenuated the dif-
ferences in rates we observed before
and after injury.

Relatively little is known about the
delivery of health services to con-
struction workers, and these analyses
provide important information. Con-
struction workers have one of the
highest proportions of working indi-
viduals without private health insur-
ance, and lack of coverage is more
prevalent among non-union work-
ers.”® Even among union construc-
tion workers, such as these, coverage
may lapse during periods of unem-
ployment. Eligibility for benefits is
typically based on having worked a
required number of hours; however,
workers are allowed to “bank” hours
to cover eligibility requirements dur-
ing periods of time when they are
unable to work due to lack of avail-
able work, illness, or disability. We
recognize that our findings are not
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generalizable to a workforce without
health insurance coverage, but the
payment for work-related conditions
through other sources is not limited
to privately insured workers. The
recent report of Dong et al*’ docu-
mented that less than half of total
medical expenses for work-related
injuries were paid by WC with
greater disparities among Hispanic
construction worker. Costs were not
just borne by private insurance
sources, but also through public
mechanisms as well as by workers
and their families.

Conclusions

Our findings demonstrate the com-
plexity of health care use for muscu-
loskeletal back problems among this
large construction cohort with non—
work-related insurance coverage. We
observed evidence of changing pat-
terns of utilization for musculoskel-
etal back problems in the carpenters’
health care trust in concert with
changes in their reported WC injury
experience. However, even with the
comprehensive nature of these data,
these issues are difficult to clearly
understand, and we cannot say one
caused the other. We cannot deter-
mine whether the undefined factors
contributing to overall increased
health care utilization were responsi-
ble for the increase in care for back
diagnoses among this large cohort of
construction workers or whether it
might have been related to less use of
the WC system. It is noteworthy that
the trajectory of increased utilization
differed for musculoskeletal back di-
agnoses and all other outpatient
claims. In any event, these findings
are interesting and raise questions
about whether the overall health of
the population in regard to back dis-
orders is improving or not.

These analyses provide clear evi-
dence of interplay across two health
care delivery systems for a working
population. The findings add to the
growing literature and demonstrate
the need to look broadly at sources of
health care coverage to better under-
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stand the health of working popula-
tions. Assuming the systems function
independently would be naive.
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