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Objectives In comparison with their urban counterparts, people living in rural areas have been found to experi-
ence higher rates of morbidity and mortality and have inferior health outcomes after illnesses and injuries. The
current study sought to determine if this trend extends to work-disability outcomes after work-related injuries.
Methods This study was a retrospective cohort study using data on workers’ compensation claims. Rurality was
defined at the postal-code level on the basis of United States 2000 census data. Work disability was measured
using the number of full days a person was off work in the 2 years following an injury. Regression analyses
were used to test the association between rurality and the duration of work disability after a work-related bone
fracture.

Results The claimants with higher rurality experienced less work disability than those with lower rurality.
This relationship remained after control for the impact of age, gender, part of body injured, occupation, and
industry.

Conclusions Rurality was found to be related to work disability. However, rather than being associated with
more time off after an injury, as could be expected on the basis of past findings, increased rurality was found
to be associated with less time off work. The findings suggest that features of rural environments, cultures, and

behavioral patterns may facilitate return to work.

Key terms disability outcome; geographic variation; return to work; rural health; work-related injury.

Although occupational injury rates are on the decline
(1), recovery from an injury, including time to return
to work, remains a significant public health issue. Time
away from the workplace (or work disability) not only
affects a person’s economic, psychological, and physical
well-being, but also the economic and social health of
society (2, 3). As such, it is important to examine factors
that are related to the experience of work disability, for
doing so may provide insight into what could be done
to reduce the economic and social burden of injury. Re-
search has found numerous correlates for the outcomes
of occupational injuries. However, to date, the relation-
ship between work disability and the ruralness of one’s
residential location (hereafter referred to as rurality) has
not been investigated.

A review of the literature identified numerous statis-
tics indicating that rural residents in the United States
(US) experience greater rates of morbidity and mortality
in comparison with their urban counterparts (4). Further-
more, it has been found that, in comparison with their

metropolitan peers, rural residents experience worse
health outcomes after a variety of ill-health conditions
(5-11). Studies investigating the association between ru-
rality and return to work have identified a similar trend.
A prospective cohort study investigating the relationship
between residential status and work-related outcomes
among patients who had a myocardial infarction found
that those who lived in a metropolitan location returned
to work more often than their nonmetropolitan peers
(8). Similarly, it was found that people in rural areas
had inferior return-to-work outcomes after spinal cord
injury (12). In addition, a study of return to work after
traumatic brain injury found that people in rural areas
received fewer return-to-work services (eg, vocational
counseling) (13).

Although there is evidence that rural residents expe-
rience worse health after injuries and illnesses, to date
no study has specifically examined whether the duration
of work disability is related to rurality. Our study was
aimed at addressing this void by investigating whether
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people with occupational injuries experience differing
durations of work disability related to the rurality of
their residential location. In addition, the study sought
to determine whether previously identified correlates of
work disability explain any observed differences.

Study population and methods

A retrospective cohort design was used to address the
study objectives. Data were extracted from the admin-
istrative records of a large insurance company, which
accounts for 8—10% of US workers’ compensation
coverage and has a wide distribution of coverage by
state, industry type, and company size (14). All workers
from California, Florida, Illinois, Indiana, Michigan,
New York, Oregon, Pennsylvania, and Texas who filed
a new and accepted workers’ compensation claim for a
bone fracture between 1 January 2000 and 31 Decem-
ber 2001 were assessed for inclusion. The states were
chosen for study on the basis of their high market share
(ie, where the insurer had a substantial proportion of
the workers’ compensation market), the diversity in
geographic locale, and urban versus rural composition.
The number of states chosen was limited so that juris-
dictional differences could be controlled in the analysis.
Bone fractures were selected since they are injuries for
which the place of residence is unlikely to affect initial
care-seeking behavior. Furthermore, unlike many other
injuries with less definitive diagnoses, such as low-back
pain, fractures have well-defined treatments (15) that are
likely to be similar regardless of where care is sought.
The cases were selected on the basis of the nature of
the injury codes. These codes are assigned by trained
insurance industry coders and are selected on the basis
of the injury description, as reported on the “First Report
of Injury” form. As a control for severity, those with
multiple injuries were excluded. A total of 11 576 cases
were included in the analysis; sample characteristics are
presented in table 1.

Measures

The options for defining rurality are numerous, and
they all have their strengths and weaknesses (16). On
the basis of the limitations associated with county-level
classification methods and the desire for greater speci-
ficity, a postal-code classification method was adopted.
This method employed the US Census Bureau’s urban
and rural taxonomy, which defines the urbanization of an
area by its population density (17). Claimants’ residen-
tial zip codes at the time of their injuries were assigned a
“rurality” percentage based on the population figures for
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the year 2000 (18). This score was derived by dividing
the number of people defined as living in a “rural” area
of a zip code by the total population of the zip code and
then multiplying by 100. For example, if the fictitious
zip code 09999 has a population of 30 000 people, with
10 000 persons living in an urban area and the remain-
ing 20 000 living in a rural area, the “rurality” of zip
code 09999 is 66%. After the calculation, the rurality
scores were collapsed into percentage rural groupings
(table 2).

Table 1. Demographic characteristics of the study sample (e,
11 576 workers with compensable work-related fractures).

Demographic characteristic Frequency %

Jurisdiction state

California 2024 17.5
Florida 1243 10.7
lllinois 1647 14.2
Indiana 949 8.2
Michigan 792 6.8
New York 1079 9.3
Oregon 1005 9.7
Pennsylviania 1136 9.8
Texas 1701 14.7
Age group
<25 years 1648 14.2
25-34 years 2690 23.2
35-44 years 2972 25.7
45-54 years 2580 22.3
>b5 years 1686 14.6
Gender
Male 8300 7.7
Female 3275 28.3
Missing 1 0.0
Part of body
Head, neck or trunk 1187 10.3
Upper extremities 3012 26.0
Lower extremities 3242 28.0
Fingers or toes 4135 35.7
Occupation
Legislators, senior officials, and managers 696 6.0
Professionals 502 43
Technicians and associate professionals 1137 9.8
Clerks 688 5.9
Service workers and sales workers 994 8.6
Skilled agricultural and fishery workers 59 0.5
Craft and related trades workers 1673 14.5
Plant and machine operators and assemblers 2802 24.2
Elementary occupations 2786 241
Missing 239 2.1
Industry
Agriculture, forestry, and fishing 192 1.7
Mining 138 1.2
Construction 815 7.0
Manufacturing 2947 255
Transport 2160 18.7
Wholesale trade 496 43
Retail trade 1620 14.0
Finance 514 44
Service 2616 23.0
Public administration 45 0.4
Missing 33 0.3
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Table 2. Association between rurality and work disability after a
work-related fracture.

Rural Entire sample Workers with at least
grouping (N=11576) 8 days off work (N=5618)

N Percentage with N Mean of
at least 8 days days

off work off work
0-9% 7446 50.7 3778 125.6
10-19% 1034 45.2 467 114.2
20-29% 737 43.4 320 118.6
30-39% 496 42.9 213 107.3
40-49% 382 4141 157 95.0
50-59% 237 49.4 117 134.2
60-69% 164 45.7 75 120.1
70-79% 121 47.9 58 131.0
80-89% 39 46.2 18 172.5
90-100% 920 451 415 112.5

Variables with a known relationship to work disabil-
ity were selected to determine if any observed rurality
effect remained when the variance explained by popula-
tion differences were taken into account. Although the
data were limited by what was contained within the
administrative database, information on age, gender,
part of body injured, state, industry, and occupation was
available. Employer and occupational data are recorded
within the administrative database in text form. These
data were manually coded by research staff for industry
and occupation using the Standard Industry Classifica-
tion (SIC) (19) and the International Standard Classifica-
tion of Occupation (ISCO-88) taxonomies (20).

Two measures of work disability were employed.
The first was calculated on the basis of the total number
of full days a person was off work due to an injury.
This process involved extracting the number of full lost
workdays for which the claimants received payment
(ie, temporary total indemnity) and then approximating
work-disability duration by taking into consideration
state legislation regarding waiting (ie, number of lost
workdays before indemnity payments began) and ret-
roactive periods (ie, number of lost workdays before
claimants are paid for waiting-period days). In cases in
which the number of days paid was less than the retro-
active period, the number of waiting days was added to
the number of days paid. This approximation method
has been used by members of the research team and is
explained in more detail in earlier papers (21). So that
all of the people had the same opportunity for time off,
data were extracted on an individual basis, with the
data collection starting on the date of injury and ending
730 days (2 years) later. [Note: People who died within
2 years of their injury were excluded from the sample.]
The second measure was a dichotomization in which
work-disability duration (as previously described) was
collapsed to “7 days or less” or “8 days or more”. This
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dichotomization was chosen because (i) variation in
state legislation meant that, in some states, claimants
were not paid indemnity until they were away from work
for more than a week (22) and (ii) more than a week
away from work was thought to be clinically meaning-
ful. Both the continuous and dichotomized measures
were subject to analysis.

Data analysis

Analyses were performed on the following two datasets:
(i) initially the entire sample (N=11 576) and (ii) then
only those who had more than 7 days of work disability
(N=5618). Regression analyses (logistic and linear)
were used to model the association between rurality
and whether or not a person was off work for more than
a week, after control for potential confounders. The ro-
bustness of the findings was tested by performing linear
regressions on a subsample that excluded 5% of those
with the longest work-disability duration. In the case of
the multivariate analysis, to simplify the interpretation
and achieve acceptable cell size, covariates were col-
lapsed when possible. In the case of age, the following
three categories were formed: <25, 25-34, and =35
years. The part of the body injured was dichotomized to
fingers and toes versus the remainder of the body. Occu-
pation was dichotomized as white-collar versus blue-col-
lar. Finally, industry was collapsed into four categories
based on sample size and industrial similarities. These
groupings were (i) manufacturing, (ii) wholesale and
retail trades, service, finance, and public administration,
(iii) transport, and (iv) agriculture, mining and construc-
tion. The time off work and rurality distributions were
both highly positively skewed. There were 89 cases with
730 days off (ie, these persons had been out of work for
the entire 2-year data collection period); however, these
absences were not related to rurality in that the extreme
values occurred across the rurality continuum.

Results

The relationship between rurality and work disability
was tested using various groupings, and, although the
relationship was not found to be linear, a consistent rela-
tionship was observed. The rurality percentile groupings
for the two dependent measures are presented in table 2.
The least rural group (ie, 0-9%) had the highest percent-
age of persons with more than a week away from work
(51%). As rurality increased, this percentage declined,
until rurality reached 50%. At this point the percentage
of people off work for more than a week increased. It
then leveled out at 46% for the most rural grouping.
A similar trend was observed when disability duration



for those off work for more than a week was examined
(table 2).

The limited sample size in the more rural groups
meant that the estimates were highly unstable. Thus
further aggregation was required. To create groupings
that would allow further analysis, we decided to assign
groupings so that approximately 1000 cases were in each
of the more rural groups. This procedure resulted in the
groupings of 0-9% (N=7446), 10-19% (N=1034), 20—
39% (N=1233), 40-89% (N=943), and 290% (N=920).
Figure 1 presents the mean disability durations, with
their 95% confidence intervals (95% CI), for each of
these rural groupings. An analysis of variance with
posthoc testing indicated that, with the exception of the
40-89% grouping, the 0-9% group significantly differed
from the other groups. The more rural groups were not
found to differ from one another.

Multivariate analyses

Logistic regression was used to determine if rurality
was related to the likelihood of being off work for more
than a week. The cell-size requirements and a lack of
significance between the more rural groupings resulted
in the choice of the dichotomization “0-9% rural” versus
“10-100% rural” for further analyses. The crude effect
of rurality on the likelihood of being off work was sta-
tistically significant—people living in rural areas were
less likely to be away from work for a week or more
[odds ratio (OR) 0.78, 95% CI 0.72-0.84]. After control
for confounders, the effect of rurality was dampened,
but remained significant with the adjusted OR equal to
0.86 (95% CI 0.79-0.94). Other odds ratios and 95%
confidence intervals for the model variables are shown in
table 3. A test of the full model, including the variables
with dummy variables as detailed in table 3, indicated
that the model was statistically reliable (P<0.0001) and
that, as a set, the variables distinguished between those
who had a week or less of work disability from those
who had more than a week. However, the explained
variance was relatively small (Cox & Snell R?>=0.15).
Overall, 66.4% of the cases were correctly classified
(C statistic=0.722). Classification success was better
for those who had more than a week of work disability
(72.2% versus 60.9%). According to the Wald crite-
rion, all of the variables reliably predicted whether a
person would be work-disabled for more than a week
(table 3).

Multiple linear regression was used to determine
whether, among those who were work-disabled for more
than a week (N=5618), the more rural group had less work
disability when the other variables were entered into the
model (due to missing data, for this analysis N=5512).
Due to the skewness of the distribution of the lost-time
data, log transformation was applied. Consequently, the
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parameter estimates reported for the variables should be
interpreted as percentage effects. [See the notes in table
4.] Table 4 contains the parameter estimates (B), the 95%
confidence intervals, and the semipartial correlations
(sr?). After control for confounders, living in a rural area
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Figure 1. Mean time off work (with 95% confidence intervals) for the
various rurality groupings.

Table 3. Association between rurality and whether or not a person
was away from the workplace for a week or more after a work-
related fracture when the effect of selected confounders was
taken into consideration (N=11 307). (95% Cl = 95% confidence
interval)

Variable Wald P- 0dds 95% ClI
test (x?)  value ratio
Age category (<25 versus
>35 years) 15.31 <0.001 0.74 0.65-0.83
Age category (26-35 versus
>35 years) 0.08 0.778 0.87 0.79-0.96
Gender (female = 1) 10.29 0.001 1.18 1.07-1.30
Body part (nondigit = 1) 1080.37 <0.001 4.44 4.06-4.85
Occupation (blue-collar = 1) 17740 <0.001 1.95 1.77-2.16
Industry@ (1 versus 4) 135.40 <0.001 0.55 0.47-0.64
Industry@ (2 versus 4) 5.52 0.019 0.79 0.68-0.92
Industry? (3 versus 4) 82.00 <0.001 1.25 1.07-1.47
Percentage rural (more rural = 1) 10.39 0.001 0.86 0.79-0.94
State (California versus Texas) 68.10 <0.001 1.42 1.23-1.64
State (Florida versus Texas) 37.38 <0.001 0.65 0.56-0.77
State (lllinois versus Texas) 30.56 <0.001 1.26 1.08-1.46
State (Indiana versus Texas) 32.88 <0.001 0.63 0.53-0.76
State (Michigan versus Texas) 521 0.022 0.80 0.66-0.96
State (New York versus Texas) 11.76  0.001 1.17 0.99-1.38
State (Oregon versus Texas) 0.02 0.878 093 0.78-1.11
State (Pennsylvania versus Texas) 059 0.443 090 0.76-1.06

21 = manufacturing; 2 = wholesale and retail trades, services, public ad-
ministration and finances; 3 = transport; 4 = agriculture, mining and
construction.
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Table 4. Association between rurality and the natural logarithm of
work-disability duration when the effect of selected confounders
was taken into consideration (N=5512). Note: unless otherwise
noted, the impact of a variable should be interpreted in terms of
the “percentage effect” of the variable, which is calculated as fol-
lows: 100 x [exp (B)-1], where B is the parameter estimate. The
impact of the “age category” variable is equal to B x x, where B
is the regression coefficient for variable x; therefore, the impact
varies as the value of this variable changes. (95% Cl = 95% con-
fidence interval, sr2 = semipartial correlations)

Variable B P-value 95% Cl sr?

Intercept 3.66 <0.001

Age category (1 = <25 years,
2 =25-34 years, 3=>35years)  0.15 0.008

3.49-3.82

0.11-0.19  0.009

Gender (female = 1) 0.01 0.810 -0.06-0.08 0.000
Body part (nondigit = 1) 0.65 <0.001 0.58-0.72 0.055
Occupation (blue-collar = 1) 0.21 <0.001 0.14-0.28 0.006
Industry? (1 versus 4) -0.33 <0.001 -0.43--0.22 0.006
Industry? (2 versus 4) -0.33 <0.001 -0.43--0.23 0.007
Industry (3 versus 4) -0.26 <0.001 -0.37--0.16 0.004

Percentage rural (more rural=1) -0.11  0.001 -0.17--0.04 0.002
State (California versus Texas) -0.15 0.003 -0.24--0.05 0.001
State (Florida versus Texas) -0.24 <0.001 -0.35--0.12 0.003
State (lllinois versus Texas) -0.26 <0.001 -0.36--0.16 0.004
State (Indiana versus Texas) -0.45 <0.001 -0.59--0.32 0.007
State (Michigan versus Texas) -0.26 <0.001 -0.39--0.12 0.002
State (New York versus Texas) -0.29 <0.001 -0.40--0.18 0.004
State (Oregon versus Texas) -0.59 <0.001 -0.72--0.47 0.015
State (Pennsylvania versus Texas) -0.09 0.147 -0.20--0.03 0.000

21 = manufacturing; 2 = wholesale and retail trades, services, public ad-
ministration and finances; 3 = transport; 4 = agriculture, mining and
construction.

was associated with a 10.4% reduction in the duration of
work disability (95% CI —15.6% to —3.9%). The R for
regression differed significantly from zero (P<0.0001);
however, the explained variance was small (R?=0.10).
The results indicate that all of the variables, excluding
gender, were related to work-disability duration, the part
of the body being responsible for most of the variance
explained. The results from both the logistic and linear
regressions indicted that the crude and adjusted effect
of rurality was consistent across industries (ie, when the
analyses were conducted separately for each industry,
the coefficient signs and significance were the same).
The sample size did not allow us to analyze the effect
of rurality at the state level.

Discussion

The results of this study indicate that work-disability
outcomes of occupational injuries do differ when urban
versus rural comparisons are made. A simple bivariate
analysis indicated that highly urban residents experi-
enced greater work disability, and multivariate inves-
tigations revealed that this observation was maintained
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after control for demographic differences. The results
run counter to prior findings concerning morbidity and
mortality and raised the question of why rural residents
experience less work disability. A possible explanation
may be related to health care use in that it has been
found that longer work disability is associated with an
increased use of medical care (23). Limited access to
health care professionals in rural areas (24-27) may
decrease work-disability duration by making it more
difficult for rural residents to obtain work-disability
certification. Although restricted access to health care
may help to explain the observed trend, it can be antici-
pated that those in more urbanized areas (eg, those in
the 10-30% group) would have relatively good access
to care. In these cases, limited access may be less of a
factor than rural-style help-seeking behavior.

Other reasons why those in rural areas may have bet-
ter outcomes include increased hardiness and resilience
and a stronger work ethic. Characteristics attributed to
rural people include a high value placed on achieve-
ment, hard work, and determination, as well as greater
hardiness and likelihood in accepting the challenges of
life (28). Furthermore, high levels of self-determination,
independence, and dignity and views on privacy present
in rural populations (29) may mean that rural residents
are less willing to accept financial support. Rural resi-
dents are also typified as having a stronger work ethic
and stronger commitment to their employers. Such find-
ings suggest that, in comparison with their metropolitan
peers, rural residents may feel a stronger commitment to
making a speedy return to the workplace. Another pos-
sible explanation may be a greater access and use of legal
representation in urban areas. Workers’ compensation
claimants represented by lawyers have an average of 4.5
times higher claim costs in relation to both more medical
services and prolonged disability (National Council on
Compensation Insurance. NCCI Low Back Study: unpub-
lished report. New York: National Council on Compen-
sation Insurance; 1984), and litigation has been shown
to be associated with a deceased probability of return to
work and interrupted case management (30, 31).

As with all research, the limitations of our study
need to be taken into consideration when the results are
interpreted. First, the data source did not permit a direct
validation of the measures of work absence. An adjust-
ment of indemnity payments due to overpayment, vaca-
tion, and work stoppage may be interpreted as additional
work disability in administrative data. Actual work dis-
ability is not recorded if it does not exceed a waiting
period. It is also the case that additional work disability
may not be observed. In this study, continued disability
may be missed if the employee did not return to work af-
ter the claim was closed. Another limitation concerns the
fact that some workers’ compensation claims are settled
in lump sum payments for future medical and indemnity



payments. In such cases, censoring of the data on the
duration of work disability is observed. In our sample,
490 cases with lump sum settlements were identified.
The results of multivariate logistic and linear regression
analyses on a subsample that excluded these persons did
not differ in terms of significance and signs of parameter
estimates. However, small differences in the magnitude
of the parameter estimates were observed.

While the insurer from which claims data were drawn
had a substantial market share and a wide distribution
of coverage by state, industry type, and company size,
it did not cover federal government employees, railroad
workers, longshoreman, and harbor workers, since these
workers are covered by separate federal government
programs (32). In addition, it did not cover workers from
states that prohibit private insurance carriers. As such,
it is not known whether the observed effect generalizes
to persons receiving workers’ compensation under such
arrangements. An additional limitation is related to the
loss of sensitivity associated with collapsing variables.
The work-related variables (ie, industry and occupation)
were reduced to crude categories. As such, substantial
residual confounding may have existed. With regard
to rurality, an inspection of rurally grouped work-dis-
ability means suggested that the relationship between
rurality and work disability is not linear in that there
is a steady decrease until 40-50% rural, at which point
the rates once again rise and then fall in the case of the
most rural grouping (ie, 90-100%). Although this trend
is intriguing, sample size restrictions prevented further
investigation of the phenomenon.

Although the study has limitations, it also has
strengths. The sample is large and comprehensive.
The states were chosen for representativeness and thus
increased the likelihood of the generalizability of the
findings. The state rurality means of the sample were
generally within one to two percentage points of the
state population figures (also calculated using census
2000 data). Altogether, 14.2% of the population in the
sampled states lived in rural areas according to the
definition of the US Census Bureau, state proportions
ranging from 5.5% in California to 29.3% in Indiana.
Altogether, 17.4% of the sample was defined as ru-
ral—slightly more than the population demographics.
When comparisons are made with reports of the Bureau
of Labor Statistics on the number of fractures resulting
in time off by industry, similar proportions are observed,
the exceptions being an underrepresentation in construc-
tion (11%) and an overrepresentation among transpor-
tation and service workers (9% and 6%, respectively).
All of the other industries were within four percentage
points of the national population figures. The propor-
tions were also similar when comparisons were made
with data from the Bureau of Labor Statistics, which
reported factures by occupation.
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This study focused on traumatic injury. The extent
to which findings are applicable beyond fractures is un-
known. However, given the psychosocial characteristics
discussed, it can be suspected that the observed differ-
ences would be more pronounced for injuries with less
definitive diagnoses, such as low-back pain, for which
the treatment choices are more varied and care seeking
is more likely to be influenced by personal choice. The
current sample may not include a true representation of
the entire working population; rather the sample repre-
sents a typical distribution of occupations among those
with injuries covered by workers’ compensation. This
situation should be taken into consideration when find-
ings are extrapolated to broader populations.

In our study, aggregate disability duration was inves-
tigated. Questions that remain include whether or not
people in more rural areas return to work faster, whether
they maintain their first return to work, or whether their
shorter duration of work disability is associated with
subsequent or multiple work-disability episodes, and
whether more rural populations have the same rates of
work-disability recurrence. Although rural residents
exhibit characteristics that may help them experience
decreased work disability, these characteristics may also
mean that they do not seek health care, the result being a
greater risk of re-injury. In this study, the focus was on
compensated time away from work. Consequently, days
with restricted duty were not included in the calculations
of the duration of work disability. Given a shift in the
composition of lost workday injuries towards increased
use of days with restricted activity (33), future research
might usefully focus on outcomes encompassing dura-
tion of restricted duty.

In conclusion, although research has shown that
there is a general trend for those in rural areas to expe-
rience increased rates of mortality and morbidity and
achieve inferior health outcomes, at least in terms of
the measures employed, it would seem that this trend
does not extend to work-disability outcomes after work-
related injuries. Our findings suggest that features of
rural environments, cultures, and behavioral patterns
may facilitate return to work after injury, the implication
being that the disability management of urban residents
may be informed by the experience of rural residents.
Further investigation into the reasons why differences
exist has the potential to result in the identification of
strategies that may be useful in decreasing work dis-
ability in urban populations.
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