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ARTICLES
Musculoskeletal Symptoms Among Electricians

Katherine L. Hunting, PhD, MPH, Laura S. Welch, MD,
Brenda A. Cuccherini, PhD, MPH, NP, and Leslie A. Seiger, PhD

This study ascertained the presence of musculoskeletal symptoms among electricians, in
order to evaluate the prevalence of cumulative trauma disorders (CTD) in this popula-
tion. We adapted the CTD surveillance questionnaire used by National Institute for
Occupational Safety and Health (NIOSH) to assess the prevalence of neck, shoulder,
elbow, hand/wrist, back, and knee symptoms in the year prior to the survey. Question-
naires were completed by 308 apprentices and journeymen enrolled in training classes
at the local union hall. The participants were relatively young individuals, and 86% of
the participants were currently working as electricians. Participants reported a high
prevalence of symptoms which occurred more than three times during the past year or
which lasted more than 1 week. Back symptoms and hand/wrist symptoms were expe-
rienced most frequently, by about half the population, while elbow symptoms were
reported by only 15% of participants. Symptom prevalence was lower, but still notable,
when defined as symptoms which had occurred at least once a month or lasted more than
a week in the past year. Eighty-two percent of participants reported at least one mus-
culoskeletal symptom using the most inclusive definition, while 57% reported two or
more symptoms.

This survey highlights that: 1) low back discomfort is common in young construction
workers, and resulted in medical care, missed work, or light duty for almost 35% of the
participants; 2) neck discomfort is also very common and required doctor visits or work
modification for almost one quarter of the participants; 3) these construction workers
continued to work with symptoms that are classifiable as a CTD; and 4) history of injury
is correlated with the subsequent prevalence of musculoskeletal symptoms.
© 1994 Wiley-Liss, Inc.
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INTRODUCTION

Chronic musculoskeletal stresses resulting from strained postures or repetitive,
forceful movements can cause chronic musculoskeletal conditions such as tendinitis,
epicondylitis, carpal tunnel syndrome, and low back pain. These and similar condi-
tions, known collectively as cumulative trauma disorders (CTDs), have been fre-
quently studied among manufacturing workers [Barnhart et al., 1991; Punnett et al.,
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1991], meat processors [Armstrong et al., 1982; Kurppa et al., 1991], keyboard users
[National Institute for Occupational Safety and Health (NIOSH), 1990], and workers
in other industries [Hagberg and Wegman, 1987; Morgenstern et al., 1991; Silver-
stein et al., 1986]. A useful review of the work relatedness of upper extremity
musculoskeletal disorders has recently been published [Gerr et al., 1991].

Musculoskeletal disorders from both acute and chronic stress also cause con-
siderable disability in the construction industry, where work is strenuous and workers
typically handle heavy materials and experience both static and dynamic postural
stresses [Holmstrom, 1992]. For instance, Damlund et al. [1982] found that Danish
construction workers who took early retirement were significantly more likely than
warehouse workers to list low back pain as a reason, and also more likely to have had
low back symptoms during the last year of employment. In another study (Welch and
Hunting, unpublished data), 70% of sheet metal workers who received a union
disability pension had a chronic musculoskeletal condition causing or contributing to
their disability. An analysis of nearly 360,000 workers’ compensation claims for
construction injuries found that 24% of these injuries (mostly strains and sprains)
were due to overexertion [Occupational Safety and Health Administration, 1992].
While many of these strains and sprains were acute in nature, undoubtedly many
others were the result of chronic physical stresses. Other investigators have surveyed
construction workers for symptoms of musculoskeletal pain, aching, stiffness, burn-
ing, numbness, or tingling, and have found considerable symptom prevalence [Wick-
strom et al., 1978, 1983; Herberts et al., 1981; Bygghalsan Stockholm Region, 1991;
Eastern Iowa Construction Alliance, 1991; Holmstrom et al., 1992a,b].

METHODS
Study Design and Participation

A study was carried out to assess the prevalence of CTD, defined symptomat-
ically, among electricians. We adapted the CTD surveillance questionnaire used by
NIOSH [1990] to determine the baseline prevalence of neck, shoulder, elbow, hand/
wrist, back, and knee symptoms in the year prior to the survey. We also designed a
survey to document work tasks and to assess the occurrence of CTD-related symp-
toms on a weekly basis for 8 weeks.

With the assistance of the International Brotherhood of Electrical Workers
(IBEW) Local 26, we distributed the baseline and weekly questionnaires to appren-
tices and journeymen enrolled in training classes at the local union hall. The ques-
tionnaires were self-administered, although study staff were available briefly in each
classroom to answer questions. Approximately 400 union members were enrolled in
classes and available for participation. This paper describes data from the baseline
survey for 308 IBEW members who completed a baseline questionnaire. Seventeen
individuals indicated on the consent form that they did not wish to participate, an
additional three members returned questionnaires missing essential data, and addi-
tional individuals declined to participate but did not indicate this on a consent form.

Assessment of Symptoms

The following question was asked for the neck, shoulders, elbow/forearm,
hands/wrists, back, and knees: ‘‘In the past year, have you had pain, aching, stiff-
ness, burning, numbness, or tingling [in the location] more than three times, or
lasting more than one week?’’ A simple anatomic diagram of each area was provided
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for reference. If symptoms were present, the individual was asked to complete ad-
ditional questions on the characteristic frequency and duration of episodes; whether
the symptom was present in the past 7 days; whether a sudden injury to that location
had ever been sustained; whether medical care had been sought for the problem; and
whether the respondent had missed work or had restricted work because of the
problem.

We used three definitions to assess musculoskeletal symptomatology in the
study population:

DEF1. Individuals with symptoms at a given location which occurred more than
three times during the past year or which lasted more than 1 week.

DEF2: Individuals with symptoms occurring at least once per month or lasting more
than 1 week during the past year, with no history of a previous traumatic
injury to the site. (This is the definition used previously by NIOSH to define
CTD, and is the most restrictive of the 3 definitions.)

DEF3: An alternative definition of CTD employed the frequency/duration of episode
criteria used in DEF2, but did not exclude individuals with a history of acute
injury to the site. (DEF3 individuals had more frequent symptoms than DEFI
individuals.)

The baseline questionnaire also collected demographic and work history infor-
mation. A brief medical history section, focusing on injuries and medical conditions
relevant to the outcomes under study, was also included.

RESULTS

The study participants were relatively young (median age 26 years) and had
worked a median of 5 years in the electrician trade. Figure la and lb show the
grouped distribution of age and experience among participants; 71% were less than 30
years old and 61% had been in the trade 5 years or less. The distribution by ethnicity
was 71% white, 25% black, and 4% other minority groups. Ninety-eight percent of
participants were male. Although unemployment has been relatively high in the D.C.
construction trades, 83% of participants had worked at least 40 weeks in the preced-
ing year, and 86% of the participants were currently employed at the time of the
baseline survey. We had specifically urged employed electricians to participate in the
longitudinal study.

Participants reported a high prevalence of symptoms, using DEF1. Back symp-
toms (157/308 = 51%) and hand/wrist symptoms (144/308 = 47%) were experi-
enced most frequently, while elbow symptoms were reported by only 15% (47/308)
of participants. Eighty-two percent of participants (252/308) reported at least one
musculoskeletal symptom, while 57% (177/308) reported two or more symptoms.

Table I and Figure 2 present data on the prevalence of symptomatic CTDs by the
three definitions. The wrist/hands and back had the highest CTD prevalence by all 3
definitions. CTD prevalence according to DEF2 ranged from 39-51% of DEF1
prevalence. DEF3 prevalence varied more as a proportion of DEF1 symptoms, with
DEF3 capturing 78% of all subjects with reported knee symptoms 74% of all subjects
with reported back symptoms, and 58—68% of reported symptoms in other locations.
The impact of including previously injured cases was seen most strongly for knee
symptoms.
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Fig. I. a. Distribution of electricians by age group (N = 308). b. Distribution by years worked as an
electrician (N = 308).

Table II describes the characteristics of individuals with symptoms by DEF1
who were not defined as CTD cases under DEF2. The shoulder was the location with
the lowest proportion of symptomatic (DEF1) individuals meeting DEF2 (35/89 =
39%). Forty-two percent (42%) of symptomatic individuals were excluded because
shoulder symptoms were not present at least once per month. The remaining 19% of
symptomatic individuals were excluded because of a history of acute trauma to the
shoulder. This contrasts with the knee, where 48% of individuals meeting DEF1 also
met DEF2, with 20% excluded because of insufficient frequency of symptoms, and
30% excluded because of a history of previous knee injury.

We can look instead at all symptomatic individuals (DEF1) to evaluate the effect
of excluding individuals with previous traumatic injuries. Thirty-five percent (35%)
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TABLE I. Proportion of IBEW Study Population with CTD, by Various Definitions (N = 308)

Forearm/ Wrist/
Neck Shoulder elbow hands Back Knee
No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
DEF1: symptoms
occurring three
times, or lasting
>1 week® 116 (38 8 (29 47 (15 144 @7 157 (51 103 (33)
DEF2: symptoms
occurring once
per month, or
lasting >1 week,
no traumatic
injury® 49 (@16) 35 (1) 21 ) 73 (24) 64 (21) 49 (16)
DEF3: same as
DEF2, with no
injury exclusion 67 (22) 52 (7 32 (10 106 (34) 100 (32) 80 (26)

3DEF1 = a positive response to: ‘‘In the past year, have you had pain, aching, stiffness, burning,
numbness, or tingling [in the given area] more than three times, or lasting more than one week?”’
SDEF2 = symptom present at least once per month, or lasting more than 1 week, with no history of a
previous traumatic injury to the site. This is the symptomatic definition of CTD used by NIOSH.
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Fig. 2.

Prevalence of symptoms, by various definitions (N = 308).
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TABLE 1I. Symptomatic Individuals Included and Excluded by NIOSH Definition of CTD, and
Reason for Exclusion Among IBEW Study Participants*

Forearmv Wrist/
Neck Shoulder elbow hands Back Knee

No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)

DEF! symptoms* 116 (100) 89  (100) 47  (100) 144 (100) 157 (100) 103 (10O)

DEF2 symptoms* 49 (42) 35 39) 21 (45) 73 (51) 64 40 49 (48)
Excluded by DEF2 because:
Not present
= once per
month or not
lasting >>1 week 47 41 37 42) 14 (30) 33 23) 56 (36) 21 (20)
Previous injury 18 (16) 17 (19 9 (19) 38 (24) 35 (22) 31 (30)
Insufficient data® 2 (2) 0 — 3 (6) 5 3) 2 (1) 2 2)

*Totals may not add to 100 due to rounding.
“See text or Table I footnotes for definitions.

®Symptoms reported, -but incomplete data given on frequency and duration of episode, or on previous
injuries.

of participants with knee and back symptoms (DEFI) reported previous injuries,
whereas lower prevalences of previous injuries were reported for neck (20%), eibow
(23%), shoulder (30%), and wrist/hands (33%).

We mentioned previously that 57% of individuals reported symptoms in mul-
tiple locations. The pie charts in Figure 3 describe the number of symptoms reported
per individual, according to the three definitions. Twenty-six percent (79/308) of the
study population had multiple symptoms by DEF2; and 38% (118/308) had multiple
locations with symptoms when DEF3 was used. We looked at the relationship be-
tween multiple symptoms and more frequent symptoms. At each location, the rate of
occurrence of multiple symptoms was similar among individuals whose symptoms
only met DEF1, and those whose symptoms were frequent enough to meet DEF3.

Table IIT presents data on DEFl symptom prevalence by number of years
working as an electrician. Since there were relatively few individuals who had
worked more than 10 years, the data are spread over a relatively narrow range of
experience groups. Table III shows that more experienced workers had somewhat
higher symptom prevalence for every location, with Mantel-Haenszel odds ratios
comparing the most experienced to the least experienced workers ranging from 1.3—
2.9. Statistically significant positive trends by years worked (tested by Mantel-Haen-
szel chi-square) were noted for the shoulder, wrist/hands, and knees. A similar
analysis (Table 1V) comparing symptom prevalence (DEF1) by age group revealed
only one statistically significant stratum odds ratios and no significant trends. It is
important to note, however, that the range of ages was narrow and that there were
very few older workers in this study.

We also compared the distribution at each symptom location of age and years
worked between individuals whose symptoms met DEF3 versus individuals whose
symptoms just met DEF1. Although associations were not consistent across all 6
locations, young age was associated with more frequent (DEF3) symptoms at the
neck, back, and knees (p value for chi square <0.05). Inexperience was associated
with more frequent back and knee symptoms (p value approximately 0.10).
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Fig. 3. Number of symptoms per individual, by various definitions (N = 308).

We also analyzed data on whether symptoms differed between those currently
working as electricians and not currently working as electricians. Only 14% of the
study participants were not currently working, so these analyses were based on rather
small numbers. For all locations except the neck, symptom prevalence (DEF1) was
higher among those electricians who were not currently working than among those
who were currently working. At each location, we evaluated the relationship among
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symptomatic individuals between working status and more frequent (DEF3) symp-
toms; no consistent associations were found. Interestingly, currently working elec-
tricians with shoulder or back symptoms had a somewhat higher proportion of more
frequent (DEF3) symptoms, compared to symptomatic individuals who were not
currently working.

For each symptomatic location, participants were asked when they first noticed
the symptom. Symptoms first noticed longer ago did not occur more frequently
(DEF3). In fact, neck symptoms noticed more recently were significantly more likely
to meet DEF3, and there were similar trends (nonsignificant) for several other symp-
tom locations.

Symptomatic participants were also asked whether specific activities made their
symptoms worse, and if so, which activities. For about two thirds of the symptoms
across all locations, the symptoms were exacerbated by work, and in particular by
tasks such as lifting, working overhead, and working with hand tools. These data will
be analyzed in detail and described at a later date, along with similar data from weekly
questionnaires.

The questionnaire ascertained the symptom regarded as the ‘‘most serious or
troublesome’’ by the worker. Back (82/308 = 27%), knee (45/308 = 15%), and
hands/wrist (44/308 = 14%) were reported most often to be the most serious symp-
tom. This question from the standard NIOSH questionnaire was not particularly
effective for assessing severity of symptoms, because individuals with only one
symptom would report that symptom as most serious, even if it was not very serious.
Many of those symptoms reported as most serious did not meet DEF2, the definition
of symptomatic CTD used by NIOSH. For instance, only 44% of subjects who said
their backs or knees bothered them most met DEF2. DEF3, on the other hand,
included higher proportions of symptoms which were cited as most troublesome by
the worker, 68% for back and 76% for knees, indicating that previous injuries are
associated with troublesome symptoms among these construction workers. Similar
results were seen when this analysis was restricted to individuals with more than one
symptomatic location.

One way of assessing the degree to which individuals have been affected by
their musculoskeletal symptoms is to look at data on medical care and work absences.
Symptomatic individuals were asked to indicate how many days in the past year they
had visited a doctor/health care provider, missed work, or had light or restricted work
because of their symptoms. Figure 4a shows, for each location, the number of
individuals whose response was at least 1 day for any of these three questions. Back
symptoms clearly stand out as having caused the most individuals (54) to seek
medical care, miss work, or require light duty work, followed by neck symptoms (28
individuals). An alternate way of describing these data (Fig. 4b) is to look at the
proportion of symptomatic individuals (DEF1) who sought medical care, missed
work, or required light duty work. Back (34%) and neck problems (24%) affected the
highest proportion of symptomatic individuals in this manner.

We also evaluated the data on medical visits, work loss, and light duty in
relationship to alternate case definitions. Table V presents these results; DEF2 fails to
include about two thirds of the individuals with medical visits, missed work, or light
duty in the past year. DEF3, which uses the same frequency and duration criteria as
DEF2 but includes cases with previous traumatic injuries, excludes only about one
quarter of these affected individuals. It was notable that both DEF2 and DEF3
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Frequency

Proportion

Fig. 4.

excluded individuals whose symptoms were severe enough to interfere with their
work or require medical consultation. The fact that DEF2 excluded so many more
cases than DEF3 highlights the importance of previous injuries as a cause for medical
care, missed work, or light duty. Acute injuries are an important cause of long-term
disability among construction workers, and studies of musculoskeletal disorders must

a. Number of individuals (N=308)

60

Ebow Back
Shoulder Haonds Knee

b. Proportion of symptomatic individuals

45% ]

Neck Ebow Back
Shoulder Honds Knee

Doctor visits, missed work, or light duty resulting from symptoms.

assess the contribution of both acute injuries and chronic stresses.
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TABLE V. Number and Proportion of IBEW Study Participants With Medical Visits, Missed
Work, or Light Duty Excluded by Various Definitions of CTD (N =2308)

Individuals with

. .. Forearm/ Wrist/
mf:dlcal visits, Neck Shoulder elbow hands Back Knee
missed work, or
light duty 28 (%) 11 (%) S (%) 20 (%) 55 (%) 19 (%)
Number and proportion of of affected individuals excluded by CTD definitions*?
DEF 2 18 (64) 7 64y 3 (60) 14 (700 36 (65) 15 (79
DEF 3 8 (29) 3 27 1 0 2 10 15 @7 4 Q2D

See text or Table I footnotes for definitions.
PDEF1 did not exclude any individuals with medical visits, lost work, or light duty.

Clearly, many individuals with recurrent musculoskeletal pain report a previous
injury. We explored this further using information on previous injuries collected for
the back and knees only in two different sections of the questionnaire. Comparison of
the data from these two sources illustrates potential problems in interpreting data
provided by participants on previous injuries. Of the 55 individuals with back symp-
toms who reported on the symptoms part of the questionnaire that they ever had ‘‘an
accident or sudden injury to their back such as a dislocation, fracture, or muscle
sprain,”” 17 (31%) did not report a back strain or injury or ruptured disc on the
medical history portion of the questionnaire. In addition, of the 56 individuals with
back symptoms who reported back strain or injury or ruptured disc on the medical
history portion, 19 (34%) did not report in the symptoms part of the questionnaire that
they had had a previous accident or sudden back injury. Thus, there was substantial
discordance between the responses to these two questions. A similar pattern was seen
for knee injuries.

Further insight into problems interpreting questionnaire data on previous inju-
ries can be gained by looking at the temporal relationship between previous injuries
and symptom onset. The medical history part of the questionnaire ascertained the year
in which specific injuries or conditions were diagnosed, and the symptoms part of the
questionnaire asked the year in which symptoms were first noticed by the respondent.
Table VI compares these data for those subjects with back symptoms who consistently
reported a previous back strain or injury on both parts of the questionnaire. Table VI
shows that most individuals reported that they first noticed symptoms in the same year
or after the year that they were diagnosed as having a back strain or injury. A minority
of individuals, however, (11/37 = 30%) reported noticing symptoms before the year
that they had a back strain or injury or ruptured disc. These are the individuals whose
‘‘previous injuries’’ are most likely to be related to chronic work-related stresses, for
they had symptoms that predated any identified strain or injury.

DISCUSSION

This survey of electricians revealed that a large proportion of workers had
experienced musculoskeletal symptoms within the past year. The symptom data were
evaluated to assess the presence of CTDs in this population. Exactly how high CTD
prevalence is depends on the definition used. Consequently, these data were also
analyzed to explore methodologic issues in using participant-reported symptom data
to define CTDs.
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TABLE VI. Comparison of Diagnosis Date for Previous Back
Injury or Strain or Ruptured Disc, and Date Participant First
Noticed Back Symptoms, for 37 Subjects With Consistent

Injury Data

Back symptoms first noticed No.(%)*
Before back injury® was diagnosed 11 (30)
Same year back injury® was diagnosed 16 (43)
After back injury® was diagnosed 5 (14)
Missing data 5(14)
Total 37 (100)

“Percentages may not sum to 100 due to rounding.

"Back injury means that the subject reported a diagnosis of a back
strain or injury or a ruptured disc on the medical history part of the
questionnaire.

Prevaience of Musculoskeletal Symptoms Among Electricians

Although each construction trade performs different tasks, it is well known that
construction workers have a high frequency of musculoskeletal complaints, and that
low back injury/low back pain is a leading cause of lost work time, compensation
costs, and premature retirement in the construction industry. In the largest published
study of symptoms, 92% of 1,773 Swedish workers from a variety of construction
trades reported experiencing musculoskeletal symptoms, defined as pain, ache, or
discomfort occurring sometimes, often, or very often during the past 12 months
[Holmstrom et al., 1992b]. Low back symptoms were most common, experienced by
72% of those surveyed, followed by knee (52%), neck (37%), and right shoulder
(37%). The prevalence of low back pain was 54% when defined to include only those
whose back pain episodes lasted at least 1-7 days. In a similar survey carried out
among 526 lowa construction workers, approximately 75% of the workers had low
back symptoms; the prevalences of neck, wrist, and knee symptoms were each about
40% [Eastern lowa Construction Alliance, 1991].

A small survey [Welch et al., submitted] of musculoskeletal disorders among
sheet metal workers found that 30 of the 47 participants reported symptoms in their
neck, shoulder, hand, or elbow. This survey used the same symptom definitions as
the electrician’s study currently being described. Shoulder symptoms (DEF1—47%;
DEF2—32%) and hand symptoms (DEF1—45%; DEF2—30%) were the most com-
mon complaints among the 47 workers screened. These sheet metal workers had
worked an average of 33 years in the trade and one third of the participants were
retired.

In our survey of 308 relatively young electricians, we found back and knee
symptom prevalences (DEF1—51% and 33%) which were slightly lower than those
reported from Swedish and Iowa construction workers. The 38% prevalence of neck
pain (DEF1) among our electricians was very similar to these other two published
findings. Surveyed electricians had less shoulder pain and about the same prevalence
of hand symptoms as the older population of sheet metal workers mentioned above.
Although a number of other studies have evaluated symptom prevalence, it is very
difficult to compare symptom data when different questionnaires and CTD definitions
are used. Also, populations differ, especially in terms of their age structures. We have
presented data based on the definition of CTD used previously by NIOSH so that our
results may be compared with the results of other studies using this method.
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This study primarily included young workers with relatively few years in the
electrician’s trade. We found statistically significant increases in symptom prevalence
by years worked, but not by age, over the narrow population ranges of these vari-
ables. It is interesting that the work-related risk factor, rather than the demographic
risk factor, was the more sensitive predictor of symptom prevalence.

Selection biases and participation biases may have affected these results. Since
this was a cross-sectional study, severely symptomatic individuals may have left the
electrician’s trade, which would tend to decrease observed symptom prevalence. This
would explain two results suggested by our data: 1) among symptomatic individuals
(neck, back, knees) who were younger and less experienced, a somewhat higher
proportion of symptoms met DEF2, compared to older and more experienced indi-
viduals; and 2) that a slightly higher proportion of symptoms met DEF2 among
individuals who noticed their symptoms more recently, compared to symptoms which
were noticed longer ago. Another factor which may have influenced the results of this
study is that only 70—80% of eligible electricians participated. If symptomatic indi-
viduals were more likely than nonsymptomatic workers to participate, this would
increase the observed symptom prevalence.

The analysis of baseline data from this survey among electricians showed that:
low back discomfort is common in young construction workers, and resulted in
medical care, missed work, or light duty for almost 35% of the participants; hand/
wrist symptoms are almost as prevalent as back disorders, although they do not result
in as much medical care or work restriction; neck discomfort is also very common and
required doctor visits or work modification for almost one quarter of the participants;
these construction workers continued to work with symptoms that are classifiable as
a CTD; and history of injury is correlated with the subsequent prevalence of muscu-
loskeletal symptoms.

Methodologic Issues in Screening for CTDs With Symptom Data

This study assessed the presence of musculoskeletal complaints, rather than
utilizing clinical examinations or electrophysiologic testing. Some studies [Holm-
strom and Moritz, 1991; Katz et al., 1991] have shown that certain questionnaire
symptom responses have a high predictive ability for specific clinically diagnosed
conditions. Other researchers [Barnhart et al., 1991; McCormack et al., 1990; Pun-
nett et al., 1985} have found symptoms to be more sensitive than the combination of
symptoms and clinical or electrophysiologic findings, although less specific regarding
the nature of the disorders. While symptom surveys alone do not lead to a specific
diagnosis, they do indicate the presence of morbidity, and may be early indicators of
disability.

The key question in studies such as this one is which definition is best for
purposes of evaluating musculoskeletal symptomatology in a ‘‘healthy’” working
population. The answer to this question depends on whether the aim is to identify
individuals with more severe conditions, in which case a more restrictive definition
should be used, or to use symptoms as risk factors for chronic disease or as early
indicators of disease, in which case a more inclusive definition should be used. A
more inclusive definition would be appropriate if the aim were early detection of
disease in order to prevent or minimize further injury. This definition should ideally
include individuals whose symptoms are likely to progress, and exclude those whose
symptoms are likely to remain mild. Little is known, however, about personal and
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work-related factors which predict progression of disease, and more research is
needed. In studies which seek to identify the ergonomic hazards most associated with
risk of CTD, the definition of CTD is also important, because different exposure
factors may be related to the risks of early symptoms and chronic symptoms.

One important issue that arises in this study is the role of acute injuries in
causing musculoskeletal symptoms. This is of particular importance in construction,
where it is well known that acute traumatic injuries contribute to disability and
mortality. We see here that individuals who report a previous acute injury make up
from 16% (for neck) to 30% (for knee) of those people whose symptoms are present
more than once a month or last more than 1 week in the previous year (see Table II).
In addition, those who report a prior injury are a sizeable fraction of the group who
reported that they had medical visits, missed work, or were on light duty; the pro-
portion of affected individuals who met DEF3 but not DEF2 ranged from 35% for
neck to 60% for wrist/hands.

NIOSH and other researchers generally exclude symptomatic individuals with a
history of traumatic injury from their definitions of CTD. Yet, musculoskeletal symp-
toms cannot always be clearly attributed to either an acute or a chronic stress, and
often are due to a combination of the two. This leads to a problem in defining the
population at risk for CTDs as well as to a problem in addressing risk reduction.
Prevention programs that focus on prevention of acute injuries, such as fall protection
systems, differ greatly from those that focus on prevention of chronic stresses, so the
relative weight of each type of stress would be important in setting priorities for
prevention. For instance, repeated heavy lifting may make the back more susceptible
to an ‘‘acute’’ back injury. A worker may report he developed back pain after one
episode of lifting a 10 pound object, an operation he has performed many times
before; it is likely that repeated lifting, as well as the acute event, contributed to the
injury. There may be an interaction between the sequelae of an acute injury and
chronic trauma to the musculoskeletal system, such as an individual who has expe-
rienced an acute knee injury who is then more susceptible to disorders resulting from
repetitive kneeling. Acute injuries, both major and minor, and chronic stresses may
contribute jointly to chronic musculoskeletal symptoms. In addition, there may be an
incentive for the worker to recognize a musculoskeletal complaint as beginning
acutely, for the Workers’ Compensation system compensates acute injuries more
readily than chronic diseases. Many individuals also wish to identify acute triggering
events which “‘explain’’ their injuries. Some evidence from this study suggests that:
1) subjects do not consistently report previous injuries; and 2) that reported injuries
may include events resulting from both acute trauma and chronic stresses. Without
more detailed information on the previous injuries themselves and on how they relate
to the temporal patterns of symptoms, we cannot determine whether a condition is a
CTD. Thus, a history needs to be carefully collected and subjected to the judgment
of a clinician or other trained researcher. It may not be possible to collect such data
using self-administered questionnaires.
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