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Back Pain Among Workers in the United States:
National Estimates and Workers at High Risk
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Back pain accounts for about one fourth of workers’ compensation claims in the United
States. The Occupational Health Supplement to the 1988 National Health Interview
Survey provided an opportunity to assess the scope of this problem. The 30,074 re-
spondents who worked in the 12 months before the interview were defined as **work-
ers’’, and those with back pain every day for a week or more during that period were
defined as ‘‘cases.”” A weighting factor was applied to the answers to derive national
estimates. In 1988, about 22.4 million back pain cases (prevalence 17.6%) were re-
sponsible for 149.1 million lost workdays; 65% of cases were attributable to occupa-
tional activities. For back pain attributed to activities at work, the risk was highest for
construction laborers among males (prevalence 22.6%) and nursing aides among fe-
males (18.8%). Our analyses show that back pain is 2 major cause of morbidity and lost
production for U.S. workers and identifies previously unrecognized high risk occupa-
tions, such as carpenters, automobile mechanics, maids, janitors, and hairdressers, for
future research and prevention.  © 1995 Wiley-Liss, Inc.*
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INTRODUCTION

Back pain is the most frequently filed workers’ compensation claim in the
United States. About one fourth of workers’ compensation claims are filed for back
injuries [Klein et al., 1984; National Council on Compensation Insurance, 1993], and
about one-third of workers’ compensation costs are paid as a result of back pain
claims [Labar, 1992; Webster et al., 1993]. In 1979, the direct compensation cost for
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back pain was more than $1 billion [Klein et al., 1984], and the total cost of back pain
was about $16 billion in 1984 [Holbrook et al., 19841, and $50 to $100 billion in 1990
[Frymoyer and Cats-Baril, 1991].

Several studies have attempted to generate national estimates of back pain
{Klein et al., 1984; Cunningham and Kelsey, 1984; Deyo and Tsui-Wu, 1987; Leigh
and Sheetz, 1989; Frymoyer and Cats-Baril, 1991; National Council on Compensa-
tion Insurance, 1993]. However, most did not provide detailed information by oc-
cupation due to the small study populations or the study designs. In 1988, a nation-
wide personal interview survey was conducted by the National Center for Health
Statistics (NCHS) to assess the national scope of work related health conditions
including back pain. The objective of this paper is to use the data gathered from this
survey to estimate the magnitude of the back pain problem, describe the high-risk
workers, and identify unrecognized high-risk occupations.

MATERIALS AND METHODS

The National Health Interview Survey (NHIS) is a continuous personal inter-
view survey conducted by NCHS on a probability sample of the households of
noninstitutionalized civilians living in the United States. Each individual selected for
interview represents a number of people in the U.S. population with the same de-
mographic characteristics. Through applying a weighting factor to the responses
based on the number of people being represented by each interviewee, national
estimates were generated. The weights also adjust for nonresponse. Detailed infor-
mation about the survey is provided in the NCHS documentation [Adams and Hardy,
1989; Massey et al., 1989].

In the 1988 NHIS, an Occupational Health Supplement (NHIS-OHS) was spon-
sored by the National Institute for Occupational Safety and Health (NIOSH) and the
Bureau of Labor Statistics (BLS) to study certain occupational diseases and condi-
tions including back pain. Among the 50,061 households sampled for the 1988 NHIS,
47,485 of them participated. From each family living in the participating households,
one member aged 18 years or older was randomly selected to be interviewed for the
NHIS-OHS; no proxy respondent was accepted. Among the 48,365 eligible candi-
dates for NHIS-OHS, 44,233 (91.5%) interviews were completed.

Among the respondents, 30,074 who worked any time at a job or business
during the 12 months before the interview were defined as ““workers.”” A “‘job or
business’’ does not include work around the house but includes unpaid work in a
family business or farm. A ‘‘back pain case’” was defined as an interviewee who
answered ‘‘Yes”’ to the question ‘‘At any time during the past 12 months, that is since
(a specific date) a year ago, did you have back pain every day for a week or more?”’
To be counted as a case, women under age 50 must also answer *‘No’’ to the question
“‘Did you have this back pain only at the time of your monthly periods?”’ In this
analysis, work-related back pain was defined as back pain brought on by repeated
activities or resulted from a single accident or injury at work, and this information
was self-reported without confirmation by medical records.

The survey data were analyzed using Software for Survey Data Analyses
(SUDAAN), designed for analysis of data from complex multistage surveys [Re-
search Triangle Institute, 1990]. As recommended by NCHS, all statistical analyses
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were weighted to represent the U.S. population [Massey et al., 1989]. Accordingly,
the results reported in this paper represent the national estimates in the United States.

The occupation of each respondent in the 12 months before the interview was
coded as one of the 502 occupation categories using the 3-digit 1980 Bureau of the
Census (BOC) occupation codes [Bureau of the Census, 1982]. For convenience,
these occupation categories are referred to as ‘‘occupations’’ in this paper. The
prevalence of work-related back pain in each occupation was approximated using the
ratio of the estimated number of cases attributing their back pain to an occupation to
the estimated total number of workers in that occupation. The number of cases
attributing their back pain to an occupation was approximated by the number of cases
who reported performing the activities that caused back pain when they were in that
occupation; such information was gathered in the Back Pain Section of the question-
naire [Park et al., 1993]. The total number of workers in an occupation was approx-
imated by the number of workers who reported working in that occupation during the
12 months before the interview, based on the assumption that the number of workers
in each occupation remained constant over the whole study period; such information
was gathered in the Work History Section of the questionnaire. To ensure stable
estimates, our analyses were focused on the major occupations only. A ‘‘major
occupation”” was defined as an occupation constituting more than 0.5% (an arbitrarily
assigned cut point to choose the focuses of our analyses) of the total working pop-
ulation estimated by the NHIS-OHS. Accordingly, out of 502 occupations coded by
BOC, there were 49 major occupations for males (each had more than 349,000
estimated male workers) and 45 major occupations for females (each had more than
290,000 estimated female workers). A relative risk for each occupation was approx-
imated by the prevalence ratio as compared to all male or female workers. The
occupations with a prevalence ratio above 1.0 were considered ‘‘high risk.”’

To evaluate how well the high-risk occupations identified by NHIS-OHS have
been studied in the past, we conducted a review of literature on back pain in
NIOSHTIC, a publicly available computerized occupational safety and health data
base maintained by NIOSH. Using ‘‘back pain,”” ‘‘back injury,”” and *‘back inju-
ries’” as key words, we searched for papers reporting studies on high-risk occupa-
tions. Among 859 abstracts and papers reviewed, 248 identified the study population
by occupation and focused on one or several occupations. The occupations studied by
each paper were coded with BOC occupation codes; some papers contributed to more
than one occupation.

RESULTS
National Estimates

Among the 30,074 ‘‘workers’’ interviewed, 5,256 back pain cases were ob-
served, representing 22.4 million cases and a prevalence of 17.6% (SE = 0.3%)
during the 1-year period. Based on the number of lost workdays reported by inter-
viewees, we estimated that a total of 149.]1 million workdays were lost during the
1-year period by the cases as defined. About 12.1% of cases (2.1% of all workers,
SE = 0.1%) recalled ever stopping working at a job or changing jobs because of back
pain during their entire working career. In addition, about 9.6% of cases (1.7% of all
workers, SE = 0.1%) recalled ever making a major change in their work activities
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TABLE 1. Number of Cases and Prevalence of Back Pain by Age and Gender: United States,
1988 NHIS

Male cases Female cases
Prevalence (SE)? Prevalence (SE) Male/Female
Age (year) (n = 1,000) (%) (n = 1,000) (%) prevalence ratio
18--24 1,506 13.0 (0.9) 1,465 13.5 (0.8) 0.97
25-34 3,580 17.9 (0.6) 2,811 16.7 (0.7) 1.07
35-44 3,568 21.8 (0.8) 2,606 18.4 (0.7) 1.18
45-54 2,107 19.6 (0.9) 1,690 19.3 (1.0) 1.02
55-64 1,298 17.5 (1.2) 1,044 17.9 (1.0) 0.98
65-74 356 17.6 (1.7) 244 14.3(1.7) 1.23
75— 66 14.8 (4.0) 19 6.5 (2.4) 2.28
total 12,481 18.2 (0.4) 9,879 16.9 (0.4) 1.08

3Standard error.

because of back pain, although they had never stopped working at a job or changed
jobs due to back pain.

The age distribution of cases was similar for males and females; most of whom
were 25—44 years old (Table 1). More than one-half of cases (55.8%, SE = 0.8%)
were males, and male workers had a higher overall prevalence than female workers
(18.2% vs. 16.9%; p <0.05 for the Pearson chi-square test for gender difference).
However, when the age-specific estimates were compared, the statistically significant
difference was observed only in the age group 35-44. The prevalence in the youngest
group (18-24 years old) was lower than the overall rate but was still substantial
(13.1% for males and 13.5% for females).

Among the four major racial groups, ‘‘Aleut, Eskimo, or American Indian’’ had
the highest prevalence of back pain cases for both males (27.8%, SE = 5.9%) and
females (21.1%, SE = 4.2%). ‘‘Asian or Pacific Islander’’ had the lowest risks
(8.9% for males, SE = 1.9%; 11.7% for females, SE = 2.2%). In addition, white
workers had a higher prevalence than black workers for both males (19.0%, SE =
0.4% vs. 13.5%, SE = 0.9%) and females (17.5%, SE = 0.4% vs. 13.4%, SE =
0.9%).

Among the cases, 59.8% had experienced at least one episode (back pain every
day for a week or more) before 1988. One tenth of the cases (11.1% for males and
9.9% for females) had their first episode before 19 years of age, and about two-thirds
of cases (69.4% for males and 65.3% for females) experienced their first episode
before age 35. Very few cases had their first episode after age 54 (4.2% for males and
4.3% for females). About 40% of cases had back pain for less than a total of 30 days
during the 12-month period before the interview; however, about 20% of cases had
back pain every day over the whole period.

The lower back was identified by three-fourths of cases (78.0% for males and
70.4% for females) as the part of back that bothered them most. Although the upper
and middle back were about equally involved among male cases (about 10.5% each),
female cases had more upper back pains than middle back pains (16.6% vs. 11.5%).

More than three-fourths of cases attributed the cause of their back pain to
**activities,”” including 35.6% to ‘‘repeated activities,”” 21.4% to ‘*‘a single accident
or injury,”” and 20.7% to both (Table II). Other self-reported causes of back pain
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TABLE II. Number and Proportion of Back Pain Cases by Self-Reported Causes and Gender:

United States, 1988 NHIS*

Male cases Female cases Total cases
Cause of back pain (n = 1,000) % (n = 1,000) % {(n = 1,000) %
Repeated activities (R) only 4,718 37.8 3,239 32.8 7,957 35.6
(at work) (3,614 29.0) (2,208 22.4) (5,822 26.0)
Single accident or injury (A) 2,808 22.5 1,981 20.1 4,789 21.4
only (at work) (1,252 10.0) (513 5.2) (1,765 7.9
Both (R) and (A) 2,952 23.7 1,684 17.0 4,636 20.7
(at work) (2,454 19.7) (1,218 12.3) (3,672 16.4)
Disease/disorder 670 5.4 1,002 10.2 1,673 7.5
Pregnancy — — 478 4.8 478 21
Other 389 3.1 473 4.8 862 3.9
Unknown 944 7.6 1,021 10.3 1,965 8.8
Total 12,481 100.0 9,878 100.0 22,359 100.0

“Cases numbers rounded off to 1,000, and percentages rounded off to the first decimal.

contributed relatively few cases, and 8.8% of cases were unable to identify the cause
of their back pain. A higher proportion of male cases attributed their back pain to
activities as compared with female cases (84.0% vs. 69.8%). Among the cases who
attributed their back pain to repeated activities, 73.2% (5,822,000/7,957,000) per-
formed the activities at work. In contrast, only 36.9% (1,765,000/4,636,000) of the
cases who attributed their back pain to a single accident or injury were work related.
Altogether, about one-half (50.4%; 11,259,000/22,359,000) of all back pain cases
were work related. The prevalence of work related back pain was 8.9% (SE =
0.2%), and male workers had higher prevalence than female workers (10.7% vs.
6.7%; p <0.01 for the Pearson chi-square test for gender difference).

High-Risk Occupations

Among male workers, the 49 major occupations accounted for 57.8% of work-
related back pain cases, and the top 15 high-risk occupations accounted for 29.0%.
The highest risk major occupation for work related back pain was *‘‘Construction
Laborers”’ (relative risk in terms of prevalence ratio as compared to all male workers
= 2.1), whereas ‘‘Carpenters’’ had the largest number of cases (392,000) (Table III).
Among female workers, the 45 major occupations accounted for 62.4% of the work-
related cases, and the top 15 accounted for 37.8%. The highest-risk occupation was
““Nursing Aides, Orderlies, and Attendants’’ (relative risk 2.8), and they also had the
largest number of cases (269,000) (Table IV).

The major occupations in which male and female workers engaged were dif-
ferent, and the risk of work-related back pain in the same occupation was also
sometimes different between males and females. For example, ‘‘Farmers, except
horticultural’” was the fifth highest risk major occupation for males with a prevalence
of 18.8%, but it was ranked the twentieth for females with a prevalence of 7.0%. By
contrast, the risk of work-related back pain in some occupations was not significantly
different between males and females. For example, ‘‘Janitors and Cleaners’” was the
22nd highest risk major occupation for males with a prevalence rate of 12.2%, and
fourth among females with a prevalence of 13.3%. This might be due to the fact that
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TABLE III., Top 15 High-Risk Occupations for Back Pain Attributed to Activities at Work in

Males Among the 49 Major Occupations With More Than 349,000 Male Workers in 1988

Occupation (Bureau of Census Occupation Code) Cases Prevalence (SE)% R.R.*
Construction Laborers (869) 159,000 22.6 4.3) 2.1
Carpenters (567) 392,000 2.2 .3) 2.1
Industrial Truck and Tractor Equipment Operators (856) 110,000 21.8 5.2 2.0
Automobile Mechanics (505) 189,000 19.3 3.1 1.8
Farmers, except horticultural (473) 213,000 18.8 2.9) 1.8
Construction Supervisors, not elsewhere classified (558) 99,000 18.7 4.1) 1.7
Plumbers, Pipefitters, and Steamfitters (585) 101,000 18.4 4.2) 1.7
Industrial Machinery Repairers (518) 83,000 18.3 (4.6) 1.7
Stock Handlers and Baggers (877) 74,000 17.8 4.8) 1.7
Truck Drivers, heavy (804) 362,000 17.7 (2.2) 1.7
Farm Workers (479) 102,000 17.3 4.5) 1.6
Groundskeepers, and Gardeners, except farm (486) 120,000 17.1 3.7 1.6
Truck Drivers, light (805) 107,000 16.8 (3.5) 1.6
Welders and Cutters (783) 104,000 16.7 (3.8) 1.6
Laborers, except construction (889) 190,000 16.4 2.7 1.5

*Prevalence ratio compared to the prevalence of all male workers: 10.7%, SE = 0.4%,

TABLE IV. Top 15 High-Risk Occupations for Back Pain Attributed to Activities at Work in

Females Among 45 Major Occupations With More Than 290,000 Female Workers in 1988

Occupation (Bureau of Census Occupation Code) Cases Prevalence (SE)% R.R.?
Nursing Aides, Orderlies, and Autendants (447) 269,000 18.8 2.5) 2.8
Licensed Practical Nurses (207) 99,000 16.3 (3.5) 2.4
Maids (449) 84,000 14.9 (3.2) 2.2
Janitors and Cleaners (453) 102,000 13.3 2.9 2.0
Laborers, except construction (889) 46,000 12.8 (3.8) 1.9
Hairdressers and Cosmetologists (458) 91,000 12.5 (7.6) 1.8
Production Inspectors, Checkers, and Examiners (796) 44,000 11.8 (3.8) 1.8
Designers (185) 45,000 11.8 3.3 1.7
Health Aides, except nursing (446) 39,000 11.1 4.0) 1.6
Waiters and Waitresses (435) 147,000 10.8 (1.8) 1.6
Registered Nurses (095) 174,000 10.4 (1.8) 1.5
Cooks, except short order (436) 89,000 9.5 (2.0) 1.4
Textile Sewing Machine Operators (744) 60,000 9.1 2.6) 1.3
Teachers, not elsewhere classified (159) 27,000 8.2 4.4) 1.2
Cashiers (276) 175,000 8.1 (1.4) 1.2

*Prevalence ratio compared to the prevalence of all female workers: 6.7%, SE = 0.2%.

the work activities are quite different between males and females in some occupations

but quite similar in other occupations.

The review of NIOSHTIC showed that most of the studies on back pain or back
injury were targeted at high-risk occupations, most frequently at ‘‘Nursing Aides,
Orderlies, and Attendants’ (68 studies). Based on the estimated prevalence in our
study, all five most frequently studied occupations (Nursing Aides, Orderlies, and
Attendants; Registered Nurses; Licensed Practical Nurses; Mining Machine Opera-
tors; and Construction Laborers) were high-risk occupations, except ‘‘Registered
Nurses’” (Table V). “‘Registered Nurses’” might have received considerable lot of
attention, as many studies studied ‘*Nursing Aides, Orderlies, and Attendants,”
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TABLE V. Most Frequently Studied Occupations by Studies on Back Pain in NIOSHTIC
Data Base

Risk ranking
Occupation (Bureau of Census Occupation Code) Study No.? Case No.b Males Females
Nursing Aides, Orderlies, and Attendants (447) 68 288,000 NR® 1
Registered Nurses (095) 66 181,000 NR 11
Licensed Practical Nurses (207) 60 99.000 NR 2
Mining Machine Operators (616) 26 4,000 NR NR
Construction Laborers (869) 15 163,000 1 NR
Airplane Pilots and Navigators (226) 13 0 NR NR
Truck Drivers, heavy (804) 13 376,000 10 NR
Industrial Truck and Tractor Equipment
Operators (856) 13 120,000 3 NR
Farmers, except horticultural (473) 9 234,000 5 20
Truck Drivers, light (805) 8 106,853 13 NR
Bus Drivers (808) 8 44,000 NR NR

*Based on NIOSHTIC data base, 1992.
*Males and females combined.
°NR: not ranked; not among the 49 major occupations for males and 45 major occupations for females.

“‘Registered Nurses,’’ and ‘‘Licensed Practical Nurses’’ as a group; altogether, these
three occupations attracted 78 studies. On the other hand, among the top five high-
risk occupations for males identified in this analysis, ‘‘Construction Laborers,”” ‘‘In-
dustrial Truck and Tractor Equipment Operators,”” and ‘‘Farmers, except horticul-
tural”’ had attracted comparable numbers of studies, but there were only two studies
on ‘‘Carpenters’” and one on ‘‘Automobile Mechanics.”” Among the high-risk occu-
pations of females, ‘‘Nursing Aides, Orderlies, and Attendants’’ and ‘‘Licensed
Practical Nurses’” had received considerable attention, but there was only one study
on ‘“‘Janitors’’ and no studies on ‘‘Hairdressers’’ or ‘‘Maids.”’ ‘‘Laborers, except
construction,”’ the fifth highest risk major occupation for females, was not discussed
because it was defined by exclusion, not inclusion, and thus was a relatively diverse
group of workers in terms of occupational activities and other risk factors of back
pain.

DISCUSSION
National Estimates

The NHIS-OHS data confirm back pain as a major health problem among U.S.
workers with about 22.4 million cases and a prevalence of 17.6% in 1988. The results
are comparable to the findings from the Quality of Employment Survey (QES) con-
ducted in 1973 on a national random sample of full-time workers, in which about
19.8% of the respondents answered ‘‘Yes’’ to the question ‘‘Have you had trouble
with your back or spine in the past year?’’ (no limitation on duration included in the
case definition) [Leigh and Sheetz, 1989]. However, a study based on 1979 workers’
compensation claims from 26 states found only 0.75 claims per 100 workers for back
strains of sprains and 0.86 claims per 100 workers for back injuries [Klein et al.,
1984]). Workers’ compensation data may underestimate the impact of back pain
because claims qualifying for compensation may not include all cases resulting in
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TABLE VI. Published Estimates of Annual Occurrence of Back Pain Among Workers

Ref* Condition Occurrence Data sources Study time Population
1 Back pain lasting over
a week 17.6% prevalence 50 states, U.S. 1988 30.074°
2 Compensated back injury  0.87 clainy/100 26 states, U.S. 1979 38,250,100°
workers
3 Back/spine trouble 20% prevalence 50 states, U.S. 1973 1,414°
4 Back pain 20% prevalence United Kingdom 1986 2,684°
(males)
5 Low back pain 8% prevalence Denmark 1982 6,000°
6 Compensated back injury  0.29% incidence Sweden 1980 4,051,000°
7 Compensated back injury  3.28 claims/100 New Zealand 1984 63,000°
workers
8 Compensated back injury  1.7% incidence Quebec, Canada 1981 2,588,930
9 Absence from work due
to back pain 1.37% prevalence  Quebec, Canada 1981 2,719,545

*Reference: 1, NHIS-OHS [1988]; 2, Klein et al. [1984]; 3, Leigh and Sheetz [1989]; 4, Anderson [1986];
5, Svane [1987]; 6, Broberg [1984]; 7, Burry and Gravis [1988]; 8, Gervais and Hébert [1987]; 9,
Abenhaim and Suissa {1988].

PRepresentative sample of the general working population.

°Estimated from the data provided in the paper.

costs or lost productivity, and some patients meeting the criteria for compensation
may never be compensated for various reasons. One report indicated that about 50%
of those who had experienced a back pain episode did not seek medical care [Reisbord
and Greenland, 1985], and another report estimated that only about 10% of low back
pain episodes were ultimately awarded workers’ compensation [Chaffin, 1979].
Therefore, compensated cases are a relatively small part of all back pain patients and
are not likely to be representative of all workers with back pain.

In comparison with workers, the general population has a somewhat lower risk
of back pain. Based on data from the First U.S. Health and Nutrition Examination
Survey (HANES-I), the prevalence of self-reported back pain in a 1-year period for
persons aged 25-74 years was about 13.8-15.5% [Cunningham and Kelsey, 1984].
In a similar survey (HANES-II) conducted later, the prevalence of low back pain
lasting at least 2 weeks was estimated to be 10.3% in a 1-year period and 13.8% in
the lifetime [Deyo and Tsui-Wu, 1987].

Back pain is a major occupational health problem in many countries [Anony-
mous, 1976; Svensson and Andersson, 1983, 1989; Broberg, 1984; Anderson, 1986;
Svane, 1987; Gervais and Hebert, 1987; Abenhaim and Suissa, 1987, 1988; Burry
and Gravis, 1988; Stubbs, 1991]. However, due to different case definitions and
outcome measurements, it is often difficult to compare study results (Table VI).
Nonetheless, it is obvious that back pain is very common among workers in many
countries and accounts for a large number of lost workdays and substantial costs.

Since about 12.1% of the cases in the survey reported to have stopped working
at a job or to have changed jobs due to back pain, the life-time prevalence of such
changes among all workers was estimated to be 2.1% (17.6% X 12.1%). This is
probably an underestimation because the question was asked of the cases only, and
workers may stop working or change jobs due to back pain without any episode
lasting for a week or more during the previous year. This is also true in estimating the
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prevalence for staying in the same job but making a major change in work activities.
In the HANES-I, 16.3% of the back or neck pain cases reported changes in their job
status because of these conditions over a 5-year period [Cunningham and Kelsey,
1984]. :

The male predominance in total number of cases was observed in both surveys
of self-reported back pain [National Council on Compensation Insurance, 1993],
including NHIS-OHS, and the workers’ compensation study [Klein et al., 1984];
however, it was more prominent in the latter (55.8% of self-reported cases in NHIS-
OHS vs. 76% of compensable back strains or sprains cases). This change over time
might reflect the fact that proportionately more females have joined the work force in
recent years [Bureau of the Census, 1993]. Although workers’ compensation data
indicated that male workers had twice the risk of female workers [Klein et al., 1984],
NHIS-OHS and an earlier self-reported survey (QES) showed similar prevalence
between male and female workers [Leigh and Sheetz, 1989]. Factors such as case
definitions, severity of back pain, and insurance coverage might also contribute to
these differences.

Although the high-risk age group identified by this study is 35—44 for male
workers and 45-54 for female workers, the high-risk age group identified in QES was
50-64 [Leigh and Sheetz, 1989]. The differences in risks among these age groups
were not statistically significant in either survey, and different case definitions may
explain part of the observation. In addition to an estimated 13% prevalence for the
youngest age group (18-24), NHIS-OHS also showed that more than two-thirds of all
cases had their first episode of back pain every day for a week or more by the age of
35 years, similar to the result in a review by Chaffin [1979]. For compensable back
strains or sprains, the highest risk was 20-24 years of age for males and 30-34 years
for females [Klein et al., 1984]. We can, therefore, conclude that back pain is not a
health problem limited to the older workers. In the general population, HANES-I
showed a higher prevalence of back pain among females and a consistent increase in
risk with age in both genders [Cunningham and Kelsey, 1984].

Our analysis showed higher risk of back pain among white workers for both
male and female workers, but QES reported a higher risk for nonwhite workers in
comparison with white workers (24.2% vs. 19.4%) [Leigh and Sheetz, 1989]. In
addition to differences in case definition, possible changes of work activities within
the racial groups over the 15 years between the two surveys, such as more white
workers in high-risk occupations or more nonwhite workers in low risk occupations,
might also contribute to the difference. In HANES-I (on general population), whites
showed a slightly higher risk of back pain than that of nonwhites [Cunningham and
Kelsey, 1984].

High-Risk Occupations

The review of NIOSHTIC indicated that previous studies of back pain were
focused on a few occupations, especially nursing staff. The high incidence of back
pain among these workers is, of course, one of the major reasons they attracted
studies. However, high risk alone is not sufficient, because some of the top five
high-risk occupations identified in NHIS-OHS had received little or no attention at
all. In the case of the nursing staff, completeness of insurance coverage, convenience
of approaching a large number of employees at one work site (e.g., a hospital), more
awareness of health problems, higher expectations of health status, and the willing-
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ness to participate in a health study may facilitate conduct of the surveys. By contrast,
previously unrecognized high-risk occupations, such as carpenters, hairdressers, au-
tomobile mechanics, janitors, and maids, tend to have more workers employed by
small businesses or self-employed. These workers may have less workers’ compen-
sation coverage, excluding them from studies based on workers’ compensation
claims, and they are less accessible in large numbers, making epidemiologic studies
difficult and expensive to conduct. Furthermore, when a broader occupational clas-
sification is used, the high risks of some occupations may be “‘diluted’’ by the lower
risks of other occupations in the same broad category.

Nonetheless, when these less-recognized high-risk occupations were studied,
the risks of back pain were often found to be high. A study of 696 Finnish carpenters
showed that 23% of them frequently had low back pain [Riihimaki et al., 1989], and
a study in this country estimated an average of 0.9-1.2 back injuries per 100 car-
penters per year requiring a visit to the hospital emergency department [Waller et al.,
1989]. High incidence of back injury has been noted in the hotel industry as a whole
[State of New York Workmen’s Compensation Board, 1973], and several high-risk
tasks for cumulative trauma disorders, including back pain, were recently identified
among hotel housekeepers [Keyserling and Brouwer, 1993; Brouwer and Keyserling,
1993]. In addition, the cumulative incidence of back pain among cleaners was about
71% for workers aged 38—49 and 77% for workers aged 50—-64 [Svensson and
Andersson, 1983].

Strength and Limitations of the Study

Although the NHIS-OHS provides the most detailed occupation classification to
date for the back pain cases, the unique case definition used makes its results difficult
to compare with those from other studies. In fact, four different case definitions were
used in the four national questionnaire surveys, including the NHIS-OHS [Cunning-
ham and Kelsey, 1984; Deyo and Tsui-Wu, 1987; Leigh and Sheetz, 1989]. Also, the
results from workers’ compensation studies are not comparable to those from ques-
tionnaire surveys. Even on the basis of NHIS-OHS data, different estimates will be
obtained with a different case definition. For example, in an analysis limited to back
pain caused by activities on the most recent job [Behrens et al., 1994], the number of
cases due to repeated activities was estimated to be 4.75 million in contrast to the
estimate of 5.822 million (Table II), which includes all back pain cases attributable
to repeated activities at work.

Because many questions in the questionnaire were limited to cases only, few
data are elicited from back pain patients who had no episodes lasting a week or more
during the past 12 months before the interview. Even less information on back pain
was obtained from respondents who did not work in the 12-month period (nonwork-
ers). Consequently, this study may underestimate the impact of back pain, such as
workdays lost.

In epidemiologic studies, self-reporting of disease is usually considered a less
accurate measurement and is sometimes referred to as a weakness of the study.
However, back pain is a self-reported condition often without any objective clinical
findings, and no medical test can really refute the existence of back pain. Although
some false reporting would surely be encountered, there was no incentive or threat for
interviewees to give false information because the NHIS is a confidential survey. As
a result, the effect of misclassification should be minimal. On the other hand, the use



Back Pain Among U.S. Workers 601

of other methods, including workers’ compensation claims, hospital records, or phy-
sicians’ diagnoses, may lead to more misclassifications, usually false-negative, than
the use of questionnaires. Therefore, self-reporting should be regarded as a strength
rather than a weakness of this study and, even though there are some limitations, they
are the limitations of studying back pain in general.

Qur analyses showed that the health and economic impact of back pain have
been previously underestimated. Nearly one-fifth of U.S. workers may suffer from an
episode of back pain for a week or more during a 1-year period, and workdays lost
by cases alone may cost more than $13.3 billion based on the estimated $445 median
weekly earnings in 1992 [Bureau of the Census, 1993]. This study also shows that
some occupations with high risk of back pain, such as carpenters, automobile me-
chanics, maids, janitors, and hairdressers, might not have received enough attention.
More research and intervention efforts should target these workers. Since the study
used in this paper (NHIS-OHS) was a one-time cross-sectional survey, we are unable
to assess time trends. We hope that similar surveys will be conducted in the future to
address some of the concerns suggested by this analysis. Further analysis of the risk
factors for back pain based on the 1988 NHIS-OHS is currently under way.
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