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Introduction
Over the next decade, the United

States work force will age significantly.1'4
By 2005, the mean age of the work force
will have increased from 37 to 41 years

and can be expected to continue to
increase as the baby boomers, born
between 1946 and 1964, reach their 50s
and 60s. From 1990 to 2005, the number
of working men 55 to 64 years of age will
increase by 43%, and the number of
working women in that age group will
increase by 65%. Older workers will be
called on to remain productive later in
life and to assume more strenuous jobs.
This aging of the work force may have
important consequences for workplace
injuries.

The relationship between age and
occupational injuries is not well under-
stood. A literature review suggested that
rates of serious occupational injuries
involving death or disability increase with
age,5 8while rates of less serious occupa-

tional injuries decrease.7-'0 However, little
is known about the risk factors for occu-

pational injuries among older workers.
Using data from the Health and

Retirement Study, a nationally representa-
tive sample of older Americans, we

assessed potentially important risk factors
for occupational injuries among older
workers, including both personal charac-
teristics of the workers and characteristics
of their jobs.

Methods

continental United States, the study co-
hort contained 9756 subjects 51 to 61
years of age. Of these, 7089 were em-
ployed during the year preceding the
interview and, therefore, at risk for occu-
pational injury. Because preliminary analy-
ses suggested that the 235 farmers showed
different patterns of risk from the rest of
the cohort, they were not included in this
analysis."

Variables
The Health and Retirement Study

determined occurrences of occupational
injuries through the following question:
"During the last 12 months, that is since
(month) of 1991, have you had any
injuries at work that required medical
attention or treatment or interfered with
your work activities?" The study did not
solicit any further information regarding
the nature, severity, or circumstances of
the injury but did query the number of
injuries during the previous year and the
date of the most recent injury.

The study also obtained demo-
graphic, health, working conditions, finan-
cial, and familial composition informa-
tion. In this analysis, we considered as
injury risk factors Health and Retirement
Study variables suggested by the literature
and other variables deemed as possible
risk factors.

Because of the cross-sectional nature
of this survey, we separated the indepen-
dent variables into two groups. First, we
consider factors (see Table 1) that were
likely to have preceded the occupational
injuries and, thus, could be considered as
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potential predictors of injury. Second, we
considered factors (see Table 3) that
might have predated the injury and
predicted it but also might have been a

consequence of the injury.

Analysis

We calculated injury rates using
the number of occupational injuries as

the numerator and the number of indi-
viduals who had worked for pay during
the year preceding the interview as the
denominator, assuming an average of
1 year of exposure per subject. Since
only 37 workers had more than one in-
jury, we did not analyze that group

separately.
First, we calculated the univariate

associations of the potential risk factors
with occupational injury. Second, we

constructed a logistic regression model to
assess the association of the potential
predictors in Table 1 with occupational
injuries. Using a modeling strategy adapted
from Higgins and Koch,12 we began the
model with occupation because both the
literature and preliminary analyses sug-

gested a strong association with injury.
Choice of subsequent variables relied on

Mantel-Haenszel chi-square statistics, di-
vided by their degrees of freedom, as

measures of the relative importance of
combinations of variables in a multivari-
ate relationship. The variable with the
highest chi-square value was chosen next,
and the associations with the remaining
variables were recalculated, stratified by
the variables already chosen. This process

continued until no remaining variable was
associated with occupational injury at a

significance level ofP < .1. The selected
variables were then fit in a logistic
regression model by means of a backward
elimination process in which variables
that did not contribute at the level ofP <

.05 were eliminated. We then considered
the addition of interaction terms. In
addition, we specified a second model
using a forward selection procedure and
compared the resulting model with the
prior model based on backward selection.
We examined the regression residuals and
carried out a Hosmer-Lemeshow test of
goodness of fit.13 Third, starting with the
multivariate model constructed from the
potential predictors that clearly preceded
the occupational injury, we added each of
the independent variables for which the
time sequence was unclear to assess its
association with occupational injury after
accounting for the potential predictors.
To account for the complex sample

design, we used SUDAAN14 software to
calculate standard errors.

Results
Table 1 reports the results of the

univariate analyses. Occupation was the
strongest predictor of occupational inju-
ries. Service workers, mechanics, machine
operators, and laborers had significantly
elevated odds ratios for occupational
injury in comparison with professionals.
Other predictors of increased injury risk
included male gender, less education,
obesity, alcohol abuse, disability, self-
report of impaired hearing or sight, and

several job requirements. Those who were

self-employed had a lower risk of injury.
Table 2 shows the results of multivar-

iate modeling. Examination of the residu-
als suggested two persons as possible
outliers. We repeated the analysis after
removing these two subjects and found
the results substantially unchanged. The
Hosmer-Lemeshow'3 test suggested a

good fit (P = .60).
Table 3 presents the results of adding

the variables for which the time sequence
was unclear to the base model one at a

time. Depressive symptoms, several im-
pairments, and poor emotional health
were associated with occupational injury,
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TABLE 1-Univariate Associations between Risk Factors and Occupational
Injuries among 6854 Workers 51 to 61 Years Old in the Health and
Retirement Study, 1992 through 1993

Unweighted
Unweighted No. with 95%
No. with Occupational Odds Confidence

Risk Factor Risk Factor Injuries Ratio Interval

Occupation
Executives, managers, 1974 51 1.00

professionals
Sales personnel 683 19 1.02 0.64,1.60
Administrative support 1074 35 1.20 0.71, 2.00
Service personnel 1242 76 2.32 1.62, 3.32
Mechanics and repairers 804 73 3.83 2.53, 5.80
Operators and assemblers 492 36 3.12 1.73, 5.60
Laborers 577 54 3.96 2.42, 6.49

Age (55-61 y vs 51-54 y) 3733 173 0.82 0.66,1.01

Male (vs female) 3584 202 1.38 1.06, 1.79

Black (vs non-Black) 1097 60 1.23 0.93,1.63

Hispanic (vs non-Hispanic) 524 31 1.21 0.74,1.98

Education (< 12 y vs more) 4045 242 1.78 1.38, 2.29

Rural areaa 1668 87 1.16 0.92,1.48

Obesityb 1707 101 1.29 1.01, 1.65

Alcohol dependencec 449 39 1.95 1.27, 2.99

Disabled from work (self- 696 47 1.54 1.02, 2.33
reported)

Sightd 649 55 2.01 1.49, 2.72

Hearingd 837 74 2.08 1.59, 2.71

Job requirementse
Physical effort 2579 182 2.45 1.89, 3.18
Stooping or kneeling 1712 129 2.23 1.76, 2.83
Heavy lifting 2891 219 3.40 2.55, 4.53
Good vision 3439 183 1.28 0.94,1.73
Concentration 3117 166 1.09 0.84, 1.42
Good people skills 2314 128 1.24 0.97,1.59
Years of experience 1125 47 0.75 0.53,1.05
(>3vs <3)

Self-employment 1079 26 0.44 0.30, 0.66

aNonstandard metropolitan area counties vs standard metropolitan area counties.
bQuetelet score of .30vs <30.
C3 or 4 positive answers on the CAGE screen vs fewer positive answers.'8
dSef-reported as poor or fair with glasses or hearing aid vs others.
eSelf-report of job requirement occurring all or most of the time vs others.
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as were dissatisfaction with one's health,
finances, job, and life overall.

Discussion
Type of occupation, a marker for

job-specific exposures, was associated with
rate ofoccupational injuries. After control-
ling for occupation, we found that a job
with worker-reported heavy lifting was the
factor most strongly associated with occu-

pational injury. We offer two potential
explanations for this association. It may

be that workers were accurately reporting
those jobs within each occupation that
required the most heavy lifting. Alterna-
tively, the workers' perceptions may have
reflected not just the amount of lifting
their job required, but also the match
between their own capabilities and their
job requirements. For example, a strong
worker capable of lifting 70 lb (31.5 kg)
might not perceive a job that required
lifting 20-lb sacks as requiring "heavy
lifting," while a colleague capable of only
lifting 30 lb might think that the same job
required "very heavy lifting." Keyserling
et al.15 suggested that such mismatches
between workers' capabilities and job
demands are associated with increased
rates of occupational back pain. This
might be a special problem for older
workerswho remain in physically demand-
ing jobs while their physical capabilities
begin to decline.

We found that self-employed people
had significantly lower injury rates than
those who worked for others. This con-

trasts markedly with their recently re-

ported increased risk for occupational
fatalities,'6 a difference in part explained
by the fact that farmers accounted for
30% of the fatalities among self-employed
individuals. Farmers were excluded from
our cohort partly because self-employ-
ment was an injury risk factor for them but
was protective for all other occupations.

Regarding the association between
occupational injury and impaired hearing,
in a study of Dutch shipyard workers,
Moll van Charante'7 also found an associa-
tion between traumatic injury and im-
paired hearing.

This study involved several strengths.
It analyzed a large, nationally representa-
tive sample. The survey had a good
participation rate (82%), arguing for
generalizing these results to the entire
population of older American workers.
The breadth of variables collected permit-
ted consideration of both job-related and
worker-related risk factors for occupa-
tional injuries.
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TABLE 2-Logistic Regression Model of Risk Factors Predicting Occupational
Injuries among 6370 Workers 51 to 61 Years Old In the Health and
Retirement Study, 1992 through 1993

95% Confidence
Risk Factor Odds Ratio Interval

Occupation
Executives, managers, and professionals 1.00 ...

Sales personnel 1.01 0.62,1.66
Administrative support 1.19 0.69, 2.04
Service personnel 1.68 1.18, 2.39
Mechanics and repairers 2.27 1.49, 3.46
Operators and assemblers 1.70 0.93, 3.09
Laborers 2.18 1.29, 3.67

Heavy lifting 2.75 2.00, 3.78

Self-employment 0.47 0.32, 0.69

Poor hearing 1.60 1.11, 2.30

Poor sight 1.53 1.11, 2.09

Job requirement of good vision 1.43 1.04,1.98

Note. The difference between the sample used here and that used in Table 1 stems from missing
data on specific risk factors.

TABLE 3-Logistic Regression Analyses of Risk Factors Associated with
Occupational Injury after Control for Occupation, Heavy Lifting,
Self-Employment, Poor Sight and Hearing, and Jobs Requiring Good
Vision, among Workers 51 to 61 Years Old In the Health and
Retirement Study, 1992 through 1993

95% Confidence
Risk Factor Odds Ratio Interval

Income (. $44 000 vs < $44 000) 0.97 0.71, 1.33

High depressiona 1.47 1.17, 1.85

Some difficulty withb
Getting up after sitting 1.54 1.22, 1.94
Stooping 1.93 1.45, 2.57
Pushing large objects 1.50 1.04, 2.17
Lifting 10 lb 1.73 1.28, 2.35
Walking 1 block 1.44 0.86, 2.42
Walking several blocks 1.37 1.04, 1.80

Worse state of health 1.31 0.91, 1.88

Poor emotional healthd 1.45 1.08, 1.96

Dissatisfaction withe
House 1.03 0.68, 1.56
Neighborhood 0.94 0.64,1.40
Health 1.77 1.31, 2.38
Finances 1.37 1.07, 1.77
Friendships 1.46 0.95, 2.25
Marriage 1.33 0.71, 2.52
Job 1.44 1.02,2.05
Family life 1.00 0.67,1.48
Way problems are handled 1.21 0.87,1.69
Life overall 1.53 1.05, 2.24

aThe 30% with the most CES-D scale symptoms'9 vs the other 70%.
bSelf-report of some difficulty with the task vs no difficulty.
cSelf-report of heafth worse 1 year ago vs health same or better.
dSelf-report of emotional health fair or poor vs better.
eSelf-report as somewhat or very dissatisfied vs more satisfied.
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The study also involved several limita-
tions. Most important is the possibility of
recall bias, since the data on risk factors
and occupational injuries were collected
in the same questionnaire. This bias could
occur in two ways. First, the occurrence of
an occupational injury could make sub-
jects more likely to remember certain risk
factors. To minimize this, we focused our
primary analysis on potential risk factors
whose reporting, we believed, was less
likely to be influenced by injury history. In
addition, the Health and Retirement
Study was not cast as an injury study.
Thus, most of the risk factor questions
appeared in different parts of the question-
naire, far removed from the injury ques-
tions. This should have decreased the
amount of recall bias. However, we
realize that the potential problem of recall
bias remains and can be fully assessed
only in a subsequent longitudinal cohort
study. Second, certain risk factors could
make subjects more likely to remember
occupational injuries. This study was also
limited by the absence of data on the
nature, severity, or circumstances of inju-
ries. Thus, we could not investigate
whether more severe injuries involved the
same risk factors as less severe injuries.
Also, we could not exclude the possibility
that the workers were injured while
working a second job in a different
occupation.

Our data suggest the importance of a
good match between the capabilities of
the worker and the demands of the job.
This may be especially important among
older workers, who may require special

accommodations because of disabilities
such as impaired hearing and sight. O
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