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Impact of Musculoskeletal and Medical
Conditions on Disability Retirement—A
Longitudinal Study Among Construction Roofers

Laura S. Welch, mp,'* Elizabeth Haile, ms,’
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Background 7o assess the intersection of work demands, chronic medical and
musculoskeletal conditions, aging, and disability, we initiated a longitudinal study of
construction roofers who were current union members between the ages of 40 and 59.
Methods Participants were asked about the presence of medical conditions and
musculoskeletal disorders; the Work Limitations Questionnaire, the SF-12, and other
validated assessments of social and economic impact of injury were included.

Results Factors at baseline that predicted leaving for a health-related reason were older
age, lower physical functioning, work limitations, and having missed work. Those who left
roofing for a health-related reason were much more likely to have a lower economic score
at the 1 year interview.

Conclusions Medical and musculoskeletal conditions are strongly associated with work
limitation, missed work, and reduced physical functioning; these factors are also
associated with premature departure from the workforce. Am. J. Ind. Med. 53:552-560,
2010. © 2010 Wiley-Liss, Inc.
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INTRODUCTION

The average worker in the United States, and the average
construction worker, is getting older; the number of workers
over age 55 is increasing at an annual rate of 2.5% [Pransky
etal., 2000]. Construction workers are typically younger than
the national labor force but are also aging [CPWR, 2007]. As
we learn more about the characteristics of older workers, and
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their ability to maintain health and productivity on the job,
the evidence suggests that work demands need to be changed
in order to accommodate the work limitations of an older
workforce [Wegman and McGee, 2004; Ilmarinen, 2006].
Job accommodation is particularly difficult in the construc-
tion industry; a construction worker may have several
employers in a single year, and both his work and his
workplace are constantly changing as a construction job
proceeds [Ringen et al., 1995]. Yet there is a projected
shortage of skilled construction workers [Goodrum, 2004],
and keeping skilled workers from leaving the industry is a
high priority in the United States.

To investigate the intersection of work demands, chronic
medical and musculoskeletal conditions, aging, and dis-
ability, we initiated a longitudinal study of construction
roofers. Roofers have a high rate of injury even compared
with other construction workers [Sorock et al., 1993; Dement
and Lipscomb, 1999; Jackson and Loomis, 2002], and 15%
of the members of the Roofers International Union leave the



union each year. Here we describe the characteristics
of roofers who left their trade within 1 year of a baseline
interview, and the subset who left their trade due to a health
condition.

METHODS

We enrolled 979 roofers in a longitudinal study; the
methods are described in detail in a prior publication [Welch
et al., 2008]. In brief, working with the Roofers International
Union, we enrolled a random sample of union members who:
(1) were between the ages of 40 and 59; (2) were regular dues
paying current members; (3) had maintained continuous
union membership during the previous 2 years; and (4) were
working as a roofer or roofing supervisor (either full- or part-
time) or expected to be so employed in the next 3 months
(information on current work was determined in the inter-
view). Roughly equal numbers of subjects were selected
from the age sub-groups 40—44, 45-49, 50—-54, and 55-59.
The project was approved by the institutional review boards
of the CPWR and George Washington University. Informed
consent was obtained over the telephone prior to the start of
the interview. Interviews were conducted in both English and
Spanish.

The baseline interview included questions on: (1)
medical and musculoskeletal (MSD) conditions experienced
by the respondent in the past 2 years, (2) missed work and job
accommodations related to these conditions, (3) frequency
and duration of MSD symptoms, (4) the respondent’s
functional status, and (5) the respondent’s economic status.
We classified one condition for each worker as his most
serious condition. Respondents whose most serious con-
dition was a musculoskeletal problem were also asked a
series of questions regarding the frequency and duration of
symptom episodes in the year prior to the interview, using a
series of questions validated in prior studies [Hunting et al.,
1994; Welch et al., 2000].

To assess the impact of health problems on respondents’
functional status and work performance, we used previously
validated instruments: the SF-12 [Ware et al., 1995; Ware
et al., 2002], 8 items from the Work Limitations Question-
naire (WLQ) [Lerner et al., 2001], and a series of questions
developed and validated by Pransky et al. [2000] to assess
social and economic changes in the past 12 months. The
SF-12 is a subset of questions from a 36-item questionnaire
(SF-36); the SF-36 was created to measure eight health
concepts included in the Medical Outcomes Study (MOS)
[Stewart et al., 1989; Ware and Sherbourne, 1992]. The
SF-36 was judged to be the most widely evaluated generic
patient-assessed health outcome measure in a bibliographic
study of the growth of “quality of life”’ measures [Garratt
et al., 2002]. The questionnaire items represent behavioral
function and dysfunction, distress and well-being, objective
reports and subjective ratings, and both favorable and
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unfavorable self-evaluations of general health status. Twelve
items from the SF-36 were then found to reproduce at least
90% of the variance and reproduce the profile of eight SF-36
health concepts sufficiently for large sample studies,
allowing the creation of the short version SF-12. We used
the SF-12 to calculate a score for physical function, general
health, vitality, and bodily pain.

The full WLQ includes 25 items, which can generate
4 scale scores. We included the subset for physical demands;
the other subsets focus on time management, mental and
interpersonal demands, and output commands related to
work quantity quality and timeliness. This instrument has
been validated in a range of different employee and patient
populations and for a variety of different health conditions
[Lerner et al., 2003]. Using the WLQ, we classified each
participant as having none, 1-2, and 3 or more limitations
among the eight questions.

There were seven questions that measured economic
impact: dipped into savings, borrowed money, had problems
paying bills, applied for food stamps, moved to a less
expensive house, lost health insurance coverage, or spouse
had to take a job. We used factor analysis to determine
the appropriate weighting of the answers to these questions;
the overall results suggested that a sum of the items
formed the most reliable scale based on Cronbach’s alpha
(x=0.540). We created four categories using the sum of
positive answers to these seven questions: no economic
impact (0), mild economic impact (1-2), moderate economic
impact (3), and severe economic impact (4—7).

In addition to repeating the baseline set of questions, the
l-year interview asked each participant if he was still
working as a roofer. We asked each individual who had
stopped work as a roofer whether he was working in another
job and his reason for leaving roofing.

Statistical Methods

Comparisons for continuous variables were performed
using the Student’s #-test for normally distributed data or
the Wilcoxon rank sum test for non-parametric data.
Dichotomous variables were compared using the chi-square
test of general association. Ordinal data were compared using
the Cochran—Armitage test for trends. Of the 12 items in the
SF-12 measure of health status, 5 items were used to create
four subscales. The physical functioning (PF) health concept
was estimated using two items, which included health
limitations due to moderate activities and problems such as
climbing several flights of stairs. Bodily pain (BP) consisted
of one item about pain interference with normal work, and
general health (GH) consisted of one item about general
health, and vitality (VT) from one item about energy. The
SF-12 version 2 manual provided formulas to transform each
raw score to a scale of 0—100, as well as formulas to
standardize the scores to a Norm-Based Score (NBS) system
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[Ware et al., 2002]. The NBS is a linear transformation of the
scores to achieve a mean of 50 and a standard deviation of
10 in the general U.S. population, and this system makes
interpretations and comparisons more meaningful across
scales. Lower SF-12 scores indicate a less favorable health
status.

Separate logistic regression models were used to
determine predictors for leaving roofing, leaving roofing
due to health-related reasons, and leaving roofing due to non-
health-related reasons—each in comparison with current
roofers. Predictors with P-values less than 0.20 while model
building using a forward selection method were included in
the final logistic models. Model fit analysis was evaluated by
using the Hosmer—Lemeshow goodness-of-fit statistical
analysis. The C-statistic is reported as a measure of predictive
power.

All statistical analyses were performed with SAS for
Windows Version 9.1 [SAS Institute, Inc., 2003].

RESULTS

We completed a second interview with 773 of the
979 roofers enrolled at baseline, for a follow-up rate of 79%.
The roofers lost to follow-up were younger, with a mean age
of 48.9 years compared with 49.8 for those roofers who
completed an interview. There was no significant difference
between these two groups in baseline characteristics of
physical functioning, bodily pain, general health, vitality,
type of condition, having missed work in the 2 years prior to
baseline, work limitations, or economic impact score.

Table I describes the baseline characteristics of the
695 roofers who continued to work in roofing and the 78
(10%) who left the trade; 4 subjects missing physical
functioning data were excluded from the analysis of physical
functioning and 5 subjects missing work limitations
data were excluded from the analysis of work limitations.
The roofers who left were older, had significantly lower
physical functioning and general health scores, more bodily
pain, had marginally lower vitality scores, had more
diagnosed MSD and/or medical conditions, were more likely
to have missed work in the 2 years prior to baseline, and
reported more work limitations at baseline. Even though
the median (25th—75th percentile) comparisons between the
groups are identical in some cases, the distributions are
different between the groups. Where there are more current
roofers with higher SF-12 scores the P-values are significant
in some of the comparisons, although the medians are the
same.

The four subscale scores from the SF-12 measure of
health status were highly correlated. Each subscale was
assessed in a bivariable model as a predictor of leaving
roofing. Physical functioning was the strongest predictor and
was chosen for inclusion in subsequent multivariate models.

Using multivariate logistic regression (Table II),
each year increase in age at the baseline interview was
associated with a 16% increase in the likelihood of leaving
roofing in the year following the baseline interview. Each
point decrease in the physical functioning score at baseline
was associated with a 6% increase in the likelihood of leaving
roofing. After accounting for these factors, there was no

TABLE l. Baseline Characteristics of Current Roofers Versus Former Roofers (n = 773)

Gurrent roofers (n = 695) Former roofers (n = 78) P-value

Age (mean =+ std) 494 +54 536 +51 <001~
Physical functioning [median (25th—75th percentile)] 56.5(47.9-56.5) 479(39.3-56.5) <0.01™
Bodily pain [median (25th—75th percentile)] 473(371-574) 473(269-574) <0.01™
General health [median (10th—90th percentile)] 447(29.6-620) 44.7(29.6—55.5) 0.02**
Vitality [median (10th—90th percentile)] 57.8 (47.7-679) 57.8(37.7-679) 0.06™
Type of condition 0.05

Musculoskeletal disorder (MSD) 26.8% 359%

Medical 141% 16.7%

Both MSD and medical 276% 30.8%

None 31.5% 16.7%
Any missed work (vs.no missed work) in 2 years prior to baseline 29.8% 42.3% 0.02"
Work limitations 0.01***

None 52.2% 421%

1-2 38.4% 38.2%

3+ 9.4% 19.7%
*Student’s t-test.

**Wilcoxon rank sum test.
*“*Chi-square test.
*“**Cochran—Armitage trend test.



TABLE Il. Baseline Characteristics Associated With Leaving Roofing

(n=769)
OR 95% CI

Type of condition

Musculoskeletal disorder only vs.none 159  (0.74,345)

Medical only vs.none 101 (042,2.48)

Both medical and musculoskeletal disordervs.none ~ 0.76 (0.32,1.83)
Age 116 (110,1.23)
Physical functioning 094 (092,097)
Any missed work (vs. no missed work) in 2 years prior 157 (0.87,2.85)

to baseline

Four subjects excluded due to missing physical functioning data.
Hosmer and Lemeshow goodness-of-fit test: chi-square = 5.84, df = 8, P= 067, C-
statistic = 0.77.

significant association between type of condition or missed
work and the likelihood of leaving roofing.

Among the 78 roofers who left roofing, 47 (60%)
reported they did so for health-related reasons. Table III
compares this subset of former roofers with the still-current
roofers. For many, the health condition that led to retirement
from roofing was not present at baseline, but the presence of a
baseline condition was significantly associated with leaving
roofing for a health-related reason; only one person who left
for a health-related reason had no conditions at baseline. The
mean age of the roofers who left for a health-related reason is
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very similar to the age of all former roofers, but there are
stronger associations between leaving roofing and both
missed work and work limitation among the group that left
for health-related reasons. One-third of the roofers who left
for health-related reasons had three or more work limitations,
compared with 9% of those who stayed at work.

We used multivariate logistic regression (Table IV) to
measure the strength of association between these factors
and leaving work because of health-related reasons. Results
showed that each year increase in age at the baseline
interview was associated with an 18% increase in likelihood
of leaving roofing, and each point decrease in physical
functioning at baseline was associated with a 9% increase in
the likelihood of leaving roofing for health-related reasons.
The odds of leaving roofing were eight times as high for
roofers who had an MSD only compared with those roofers
with no conditions; the sample size was small (N =17) and
this difference was only marginally statistically significant
(95% CI, 0.98-64.3). The odds of leaving were almost
seven times as high for roofers with a medical condition only
(N=19), and the odds were over four times as high for
roofers with both an MSD and a medical condition (N = 10)
(95% CI, 0.80-58.1 and 95% CI, 0.54—-39.15, respectively).

There were 31 roofers who left roofing for reasons other
than health. Of these, 21 (67.7%) left due to retirement,
3 (9.7%) left due to lack of regular work, 3 (9.7%) left due to
roofing being seasonal, 7 (22.6%) left because roofing was
too dirty and physically demanding, 3 (9.7%) left because
roofing was too dangerous, and 6 (19.4%) had opportunities

TABLE lIl. Baseline Characteristics of Current Roofers Compared to the Roofers Who Left Roofing for Health-Related Reasons (n = 742)

Former roofers who left roofing for

Current roofers (n = 695) health-related reasons (n = 47) P-value

Age (mean =+ std) 494 +54 540450 <001~
Physical functioning [median (25th—75th percentile)] 56.5(479-56.5) 39.3(30.7-479) <0.01™
Bodily pain [median (25th—75th percentile)] 47.3(371-574) 371(269-47.3) <0.01™
General health [median (25th—75th percentile)] 447 (44.7-555) 44.7 (29.6—55.5) <0.01™
Vitality [median (25th—75th percentile)] 57.8(47.7-57.8) 47.7(37.7-57.8) <001
Type of baseline condition <0.01™

Musculoskeletal disorder 26.8% 36.2%

Medical 141% 21.3%

Both musculoskeletal disorder and medical 276% 40.4%

None 31.5% 2.1%
Any missed work (vs.no missed work) in 2 years prior to baseline 29.8% 57.5% <001
Work limitations 0.01™

None 52.2% 24.4%

1-2 38.4% 42.2%

3+ 9.4% 33.3%
*Student’s t-test.

*“*Wilcoxon rank sum test.
*“*Chi-square test.
*“**Cochran—Armitage trend test.
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TABLE IV. Baseline Characteristics Associated With Leaving Roofing for Health-Related Reasons (n = 742)

OR 95% CI

Type of condition

Musculoskeletal disorder only vs.none 792 (0.98,64.29)

Medical only vs.none 6.83 (0.80,58.09)

Both medical and musculoskeletal disorder vs. none 463 (0.55,39.15)
Age 118 (109,1.27)
Physical functioning 091 (0.88,094)
Any missed work (vs.no missed work) in 2 years prior to baseline 197 (0.95,4.10)

Three subjects excluded due to missing physical functioning data.
Hosmer and Lemeshow goodness-of-fit test: chi-square = 5.53, df = 8, P=0.70, C-statistic = 0.88.

to make money doing other things. Because respondents
could give more than one reason, there is some overlap
between the categories presented above. Table V compares
these 31 roofers with the 695 current roofers. This group of
former workers was comparable in age with the group who
left for health-related reasons, and therefore older than the
group that stayed at work, but was less likely to have work
limitations at baseline than the roofers who stayed at work.
For the multivariable analysis comparing baseline
characteristics between roofers who left due to non-health-
related reasons with current roofers, only age and work
limitations met the criteria to be included in the model, while
physical functioning, missed work, and type of condition all

dropped out. The estimates showed that each year increase in
age at baseline interview was associated with a 14% increase
in likelihood of leaving roofing. Workers who left were
1.88 times more likely to have had at least one work
limitation at baseline; however, this association was not
statistically significant (P =0.11).

Table VI presents multinomial logistic regression
estimates of factors associated with the economic impact
score at the 1 year interview, divided into mild, moderate,
or severe impact, compared with no impact. Table VI
includes all roofers who participated in the study. Younger
workers were more likely to report an economic impact.
Higher SF-12 subscores for physical functioning at baseline

TABLE V. Baseline Characteristics of Current Roofers and of Roofers Who Left Roofing DueTo Non-Health-Related Reasons (n = 726)

Former roofers who left roofing due
tonon-health-related reasons

Current roofers (n — 695) (n=31) P-value

Age (mean =+ std) 494 +54 531453 <001*
Physical functioning [median (minimum—maximum)] 56.5(22.1-56.5) 56.5(30.7—56.5) 0.34*
Bodily pain [median (25th—75th percentile)] 47.3(371-574) 574 (47.3-574) 0.06™
General health [median (25th—75th percentile)] 447 (44.7-555) 555 (44.7-555) 0.14*
Vitality [median (minimum—maximum)] 57.8(276—67.9) 57.8(37.7-67.9) 011
Type of baseline condition 0.37*

Musculoskeletal disorder 26.8% 35.5%

Medical 141% 9.7%

Both musculoskeletal disorder and medical 276% 16.1%

None 31.5% 38.7%
Any missed work (vs.no missed work) in 2 years prior to baseline 29.8% 19.4% 021
Work limitations 0.04

None 52.2% 67.7%

1-2 38.4% 32.3%

3+ 9.4% 0.0%
*Student’s t-test.

**Wilcoxon rank sum test.
**Chi-square test.
“**Cochran—Armitage trend test.



TABLE V1. Economic Impact Score at1Year Follow-Up (n = 738)

Mild economic impact (n = 385),
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Moderate economic impact Severe economic impact (n = 20),

OR (95% Cl) (n = 26), 0R (95% CI) OR (95% ClI)
Age 092 (0.89—-0.95) 0.87 (0.80—0.95) 091 (0.83-1.00)
Physical functioning 097(095-099) 093(0.89-0.97)

Any missed work (vs. no missed work)
Former roofers who left due to health-related
reasons (vs. current roofers)

169(119-2.41)
391 (152—1005)

2.80(1.15-6.81)

( 3.33(129-862)
1904 (4.96—73.06)

(
0.95(0.91-100)

(
6.49 (1.25—33.83)

OR, odds ratio; 95% Cl, 95% confidence intervals.
Reference category is no economic impact (n = 307).

were associated with modest but significant decreases in the
likelihood of reporting economic impacts at 1 year. Roofers
who had missed work in the 2 years previous to baseline were
significantly more likely to have mild, moderate, and severe
economic impacts 1 year later (ORs = 1.69, 2.80, and 3.33,
respectively).

The odds of adverse economic impact at 1 year were
increased 4- to 19-fold among former roofers who had left
due to health-related reasons, compared with active workers.
Work limitations and type of conditions did not meet the
criteria of P < 0.20 to stay in the model.

DISCUSSION

In this article we describe the characteristics of roofers
who left their trade within 1 year of a baseline interview, and
the subset of those who left their trade due to a health
condition. Factors at baseline that predicted leaving for
a health-related reason were older age, lower physical
functioning, work limitations, and having missed work.
Those who left roofing for a health-related reason were much
more likely to have an economic impact after leaving.
Predictive factors were distinctly different between roofers
who left the trade for health-related reasons compared with
those who left for other reasons.

Ten percent of our baseline sample left roofing within
a year of enrollment in the study, and among this group
60% left because of poor health. Prior studies reported annual
rates of disability retirement of 5.3 per 1,000 among
construction workers in Ireland [Brenner and Ahern, 2000],
rates between 2 and 8.7 per 1,000 person/years for specific
construction trades, and 7.4 per 1,000 for roofers specifically,
in Sweden [Stattin and Jarvholm, 2005], and rates between
4 and 7 per 1,000 in Switzerland [Guberan et al., 1989].
Our classification “leaving for health related reasons’ is
less restrictive than disability retirement, since it includes
those leaving because of health even if the roofer did not take
a disability retirement. Since our study was restricted to
roofers over the age of 40 and the three studies mentioned
were from European countries with differing disability

retirement and social security systems, we cannot use these
reported rates for a direct comparison.

We believe the roofers enrolled in this study are
representative of our target population of union roofers in
age, ethnicity, and race. At baseline there was no significant
difference in participation by age group. Ten percent of
our study group was Hispanic, and 11% were from a
racial minority. Although the Roofers International Union
does not keep data on race and ethnicity for its members,
we estimate using a combination of national data on the
proportion of all roofers who are Hispanic and the proportion
of all union construction workers who are Hispanic that
16% of union roofers are Hispanic [Welch et al., 2008].
Nationwide, 12% of roofers are from a racial minority, again
quite comparable to the 11% among our participants [Center
to Protect Workers” Rights, 2002; Welch et al., 2008]. In
addition, our study includes only union construction workers,
so it is not representative of all roofers. Our findings may
therefore underestimate the social and economic impact
of injuries and diseases of aging in this industry, as union
construction workers have better wages as well as a
retirement and disability pension system available to them.

Like older working populations, this study population
has surely been subject to selection, since it includes the
workers with MSD and medical conditions who managed to
return to work and thus be eligible for entering this study. In
the Netherlands, construction workers over the age of 55 had
a decreased risk of disability retirement compared with the
workers aged 45-54, suggesting a healthy worker effect
[Burdorf et al., 2005]. As we follow this group of roofers
forward in time we will have a better estimate of the effect of
MSDs as a determining factor in leaving the workforce.

Obtaining a measure of the rate of work disability in the
United States to which we can compare our findings is
difficult. There are data about the likelihood of disability for
specific injuries such as work-related low back injury, spinal
cord injury, or traumatic brain injury, but no incidence data
are available for the general population or for construction
workers specifically. Several national surveys provide
prevalence data, with the definition used by the Current
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Population Survey (CPS) most useful for comparison here.
CPS tracks the prevalence of work disability on an annual
basis; people are categorized as “work disabled” if they are
receiving disability benefits or if the person has a problem
working (or is not working) because of illness or disability.
According to the CPS data, the percentage of the working-
age population (16—64) reporting a work disability has been
fairly stable at around 10% from 1993 until 2003; state-
specific prevalence using the National Health Interview
Survey from 1990 ranged from 6.4% to 12.6% [Centers for
Disease Control, 1993].

Construction workers are less likely to return to work
after an injury than workers in other occupations [Rossignol
et al., 1988; Oleinick et al., 1996; Mclntosh et al., 2000;
Turner et al., 2000]. Studies have shown that 10% of
construction workers do not return to work after an acute
MSD injury [Gillen, 1999; Welch et al., 1999]. Among all
occupations, the presence of an MSD increases the likelihood
of a disability retirement among those doing heavy or
moderate work [Karpansalo et al., 2002; Nordlund and
Ekberg, 2004], and MSDs increase the risk for retirement
among construction workers [Vingard et al., 1992; Burdorf
etal., 2005]. MSDs are responsible for over 75% of disability
retirements among sheet metal workers [Welch and Hunting,
1992]. A recent study from Germany [Arndt et al., 2005]
looked at the causes for early retirement due to disability
among 14,474 construction workers. When compared with
the general workforce, construction workers had a higher
standardized incidence ratio for retirement secondary
to cancer, injuries, respiratory diseases, musculoskeletal
diseases, and all causes combined. Almost two-thirds
of German construction workers retire due to permanent
disability, compared with 44% for all industries [Siebert
et al., 2001]. In a study from Ireland, the median age at
retirement among a large cohort of construction workers was
58 years [Brenner and Ahern, 2000]. Construction workers
with respiratory disease in general [Rothenbacher et al.,
1998] and asthma in particular [Sauni et al., 2001] had twice
the rate of disability retirement as a comparison population.

Prior research has identified specific risk factors for
disability retirement [Krause et al., 1997; Burkhauser and
Butler, 1999; Borg et al., 2001; Karpansalo et al., 2002;
Salonen et al., 2003; Nordlund and Ekberg, 2004; Pransky
etal., 2005; Steenstra et al., 2005; Seland et al., 2006]. These
factors include: age, having a musculoskeletal disorder, the
severity of injury, greater pain and functional disability, a low
score on the Work Ability Index (WAI) [Ilmarinen et al.,
1997], missing more than 7 days of work, physically
demanding work, lack of job accommodation, psychosocial
factors related to coworker support, and expectations of
recovery. Working in construction was specifically identified
as a risk factor. Our findings are similar, with age, functional
impairment, and missed work all associated with an
increased OR for leaving work.

Construction is clearly physically demanding, and so
this industry may be less able to accommodate workers with
MSD or medical conditions. In a prospective population-
based study of almost 35,000 men and women [Hagen et al.,
2002], workers with back pain engaged in physically
demanding work were four times more likely to retire early
compared with workers with less physically demanding
work. The age-adjusted odds of retirement were also
increased if the worker assessed his general health as not
good or bad (OR 3.7), described himself as tired or very
tired (OR 1.7), or had diabetes or angina (3.2 and 2.0,
respectively). If all these risk factors were present, the OR
increased 25-fold. Krause et al. [1997] found that age
and physically demanding work were the most important
predictors of disability retirement. Others have reported that
perceived health or fatigue is a strong predictor of disability
retirement [Karpansalo et al., 2004]. Physically demanding
work also predicted early retirement, without specific
mention of disability, in one study.

In some European studies work limitations are assessed
using the WAI [IImarinen et al., 1997]. Among construction
workers, Burdorf et al. [2005] used existing studies to
estimate that a low WAI carried an odds ratio of 10 for
disability retirement, that an age of 45-54 versus age 30
conferred arisk of 6.6, and that severe back pain had an OR of
3. The four risk factors combined predicted a 40-fold increase
in the probability of disability retirement. Using a decision
model, these researchers predict that a 50-year-old con-
struction worker with an MSD and poor workability has a
probability of 0.65 of retiring due to a disability in the
subsequent 4 years. These estimates are in keeping with our
calculated ORs (see Table IV); additional years of follow-up
will allow us to develop more precise predictions.

In this analysis we also looked at the economic well-
being of those leaving the roofing profession. Among all the
roofers, including those who continued to work, older age
and better physical function were associated with better
economic status at 1 year. Those who left roofing for a health-
related reason were much more likely to feel an economic
impact after leaving, even when other factors were accounted
for in the analysis.

Identification of risk factors for leaving the roofing trade
are important if the knowledge leads to work modification, a
change in work organization, or some modification of the risk
factors to prevent disability and the attendant economic
impact. Burdorf proposes that specific intervention programs
be developed for construction workers with a 4-year
probability of disability retirement between 20% and 38%,
while those with a probability over 38% be offered a less
strenuous job. A randomized prospective study, among
manufacturing workers over 50 who reported they would not
be able to work up to retirement found that an individually
designed intervention program maintained workability
and improved quality of life [de Boer et al., 2004], and a



systematic review concluded that work disability duration is
significantly reduced by work accommodation [Franche
etal., 2005]. A similar program has not been reported for the
construction industry. Given the demographic changes
anticipated, and a potential shortage of experienced con-
struction workers, such an intervention program is clearly
needed.
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