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OgJECTIVES — A cross-sectional study was conducted to assess the association of upper extremity
musculoskeletal disorders and work-related factors among employees using video display terminals
at a large metropolitan newspaper.

MeTnODS — The study included 1050 randomly selected workers from four departments. The work-
ers were asked to complete questionnaires on symptoms, job tasks, and psychosocial and work organ-
ization conditions. Musculoskeletal disorders of the upper extremities were defined by frequency, du-
ration, and intensity of symptoms not attributable to acute injury. Data were analyzed with the use of
logistic regression.

REsuLTs — A total of 973 workers completed the survey. The one-year period prevalence rate for
any musculoskeletal disorder of the upper extremities was 41%. Neck symptoms (26%) were the most
frequently reported, followed by hand or wrist (22%), shoulder (17%), and elbow (10%) symptoms.
Greater time working at the video display station was associated with increased hand or wrist symp-
toms in a dose-response relationship. In addition, variables corresponding to increased work-load de-
mands (eg, increased time working under deadline and increased job pressure) were associated with
increased neck, shoulder, and hand or wrist disorders. Women were more likely to report symptoms
in several areas, but this finding may reflect the concentration of women in jobs involving more risk
factors.

ConcLusions — The results suggest a high prevalence of musculoskeletal disorders of the upper ex-
tremities among newspaper employees, and they provide additional evidence that increased work load,
time pressure, and greater hours of computer use are related to the occurrence of work-related mus-
culoskeletal disorders among these workers, particularly for disorders in the hand or wrist area.

KEey TERMS — office automation, cumulative trauma disorders, ergonomics, psychosocial, repetitive

motion disorders, video display terminals, work stress.

Computerization has altered the way newspaper em-
ployees write, edit, design, and sell newspapers. The
video display terminal (VDT) provides both greater
access to information and ease of information re-
trieval and processing, but it has also been associated
with a high prevalence of musculoskeletal symptoms
among newspaper employees. Several studies have
reported musculoskeletal symptoms in 20 to 40% of
this occupational group (1—3). However, little has
been written about associated risk factors. In partic-
ular, few studies have attempted to untangle the ef-
fects of suggestive putative factors such as hours of
VDT work, worker demographics, work organiza-
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tion, and the psychosocial environment in the news-
paper workplace.

This cross-sectional study formed part of a larger
investigation of work-related musculoskeletal disor-
ders among newspaper employees with varying de-
grees of VDT use. This paper reports the prevalenc-
es of symptoms of work-related musculoskeletal dis-
orders among this group and investigates the rela-
tionship of these symptoms to a variety of job con-
ditions. The editorial staff was of special focus since
previous data indicated a high rate of musculoskel-
etal problems among these employees (1, 2). Because
previously collected data linked self-reported VDT
exposure to musculoskeletal disorders (1), we also
assessed the accuracy of self-reported VDT use by
more objective job-sampling techniques.

Subjects and methods

The study population of 1050 was randomly selected
from among the 3000 current full-time employees
from four departments of the newspaper: editorial,
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circulation, classified advertising, and accounting.
These departments were selected because the em-
ployees performed jobs with a wide range of hours
of computer keyboard use, job tasks, and psychoso-
cial and work organizational conditions for compar-
ison purposes. The classified advertising and circu-
lation departments consisted mainly of VDT opera-
tors who performed sales or clerical tasks, whereas
the accounting department, like the editorial depart-
ment, consisted of professional staff using VDT sta-
tions.

Randomly selected employees within the four cho-
sen departments were notified of the study by mail
and were asked to participate. They were also invit-
ed to participate by a letter signed by both an em-
ployee and a management ergonomic committee rep-
resentative in their respective departments. Informed
consent was obtained from each person prior to par-
ticipation. Persons under 18 years of age and wom-
en who were currently pregnant were excluded from
participation in the study.

Altogether 973 (93%) employees were included in
the resulting study sample. All four departments had
well above 85% participation. These response rates
suggest that a high level of interest with respect to
work-related musculoskeletal disorders exists among
newspaper employees. The study population charac-
teristics are shown by department in table 1. Over
all departments, 1% were self-reported native Amer-
icans or Alaskan natives, 10% were Asian, 14% were
Hispanic, 17% were African-American, 56% were of
non-Hispanic European ancestry, and 2% listed
themselves as “other.”

Questionnaire

A self-administered questionnaire was used to obtain
information on demographics, musculoskeletal symp-
toms of the upper extremities, job tasks, work his-
tory, work organization, and the psychosocial work
environment. These questionnaire items were derived
primarily from those used in previous investigations
of the National Institute for Occupational Safety and
Health (NIOSH) on work-related musculoskeletal
disorders of the upper extremities (4—6) with mod-
ifications made after discussions with interested par-
ties within the newspaper and the completion of pi-

lot studies. Questions addressing psychosocial as-
pects of the work environment were taken from a
separate NIOSH general job-stress instrument con-
sisting of items which had extensive use in occupa-
tional stress research (7—9). Although information
concerning workstation equipment was obtained,
analyses were not performed on these variables be-
cause of changes that occurred in several departments
both before and during the study period. The em-
ployees who reported symptoms were often given
new furniture or equipment by the newspaper man-
agement. However, this practice was not consistent
by department. Relationships of symptoms to work-
place equipment were not evaluated because these
changes reduced the reliability of exposure assess-
ment. The questionnaire was administered to employ-
ees in groups of 5 to 40 in prescheduled, 1-h peri-
ods during workhours.

Health outcomes

Information was obtained about symptoms of pain,
numbness, tingling, aching, stiffness, or burning
within the preceding year in specific areas of the
neck and upper extremities (shoulder, elbow, hand,
or wrist regions). The frequency of these symptoms
during the preceding year was determined by an “an-
chored” five-point scale from “almost never (every
6 months)” to “almost always (daily).” The usual
duration of the symptoms was ascertained with a sev-
en-point scale of “less than 1 hour” to “more than
3 months.” The intensity of the symptoms was eval-
uated with a five-point scale from “no pain” to
“worst pain ever in life.”

Case definition for work-related musculoskeletal
disorders

For any of the relevant body areas (neck, shoulder,
hand, or wrist), a work-related musculoskeletal dis-
order of the upper extremity was considered present
if symptoms (pain, numbness, tingling, aching, stiff-
ness, or burning) in the affected part occurred with-
in the preceding year and all of the following crite-
ria applied: (i) no previous accident or sudden inju-
ry that was not work-related (such as dislocation,
sports injury, fracture, or tendon tear), (ii) symptoms

Table 1. Demographic variables of the subjects by the department in which they were employed.

Length of Length of

Age employment at employment at

Department Poefrsveonr;%%e the newspaper any newspaper
Mean SD Mean SD Mean sD

Accounting (N = 180) 39.4 10.5 6.7 10.1 8.0 10.4 7.8
Circulation (N =193) 37.4 11.6 68 6.6 5.0 6.9 5.7
Classified (N = 171) 37.1 10.6 63 10.8 8.1 115 8.5
Editorial (N =429) 405 9.8 52 8.8 8.1 15.4 9.8
Total (N =973) 39.2 10.5 59.3 9 7.7 12 9.1
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began after the current job was started, (iii) symp-
toms lasted for more than one week or occurred at
least once a month within the past year; (iv) symp-
toms were reported as “moderate” (the midpoint) or
worse on a five-point intensity scale. We did not ex-
clude accidents or sudden injuries related to work
from the cases if they met the other requirements for
fulfilling the case definition. The case definition was
developed by an internal NIOSH ergonomics medi-
cal team and has been used in other NIOSH studies
on work-related musculoskeletal disorders (1, 4—6,
10).

Work sampling

To corroborate self-reports of computer keyboard
use, 80 randomly selected participants, 40 with work-
related musculoskeletal disorders of the hand or wrist
and 40 referents (with no neck or upper extremity
symptoms) participated in the work-sampling eval-
uation. Employees chosen for the job sampling com-
pleted short questionnaires supplying information
about usual job tasks and whether the observed day
was “typical.” Four different job evaluators, blinded
to the case status, observed three to five participants
over the course of the workshift. The job evaluators
recorded the workers’ tasks in summaries for 15-min
intervals, attempting to obtain 30 observations per
participant. During each observation interval, the job
evaluators noted the workers’ tasks and recorded
whether the task involved computer keyboard typ-
ing for the length of that period. At the end of the
work shift, a summation was performed on the
number of observed 15-min intervals involving com-
puter keyboard typing for each of the participants.

Statistical analysis

For the psychosocial variables (scales), all multi-item
scales from the NIOSH general job-stress instrument
were factor-analyzed to confirm that they were uni-
dimensional. Further analyses revealed that all of the
scales had acceptable reliability (Cronbach alpha co-
efficients of interval consistency ranging from 0.6 to
0.9). Sum scores were derived for each psychosocial
scale.

An unconditional logistic regression analysis was
used to develop models relating the predictor varia-
bles to the outcome measures for work-related mus-
culoskeletal disorders in each of the three body areas
(ie, neck work-related musculoskeletal disorders,
shoulder work-related musculoskeletal disorders, and
hand or wrist work-related musculoskeletal disor-
ders). Analyses were done with SAS version 6.03
(1D).

The development of regression models proceed-
ed as follows. First, the independent variables were
grouped into three sets: (i) work practice and work
organization, (ii) demographic and individual factors,
and (iii) psychosocial factors. Then, within each set,
independent variables were tested individually for a
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relationship with each of the three outcome meas-
ures for work-related musculoskeletal disorders us-
ing Student’s t-test, an analysis of variance, or the
likelihood ratio chi-square test, as appropriate.

Independent variables not showing an association
(P>0.10) with outcome measures for the work-relat-
ed musculoskeletal disorders were excluded from fur-
ther analyses. With a backward elimination proce-
dure, multiple logistic regression was then used to
delete additional variables within set 1 until only var-
iables with P-values of <0.05 remained. Next, if any
continuous variables remained in the model, their
quadratic forms were added, tested simultaneously,
and deleted from the model if P >0.05. In later mod-
els, linear terms were forced into the model until
quadratic terms were removed (which eventually oc-
curred in all cases). The process was repeated for
cubics if quadratics remained in the model. Two-way
interactions among the remaining variables were then
added to the model. If the P-value was <0.05 for the
simultaneous test, interactions were removed one at
a time as before. Next, the remaining variables in set
2 were added to the set 1 model, and the backward
elimination procedure was repeated. The remaining
variables in set 3 were then added to the combined
set 1 and set 2 model and tested simultaneously to
see if P<0.05. If so, backwards elimination was per-
formed with the remaining set 1 and set 2 variables
forced into the model. The set 1 and set 2 variables
were checked, and if the P-value was >0.05 for some
variable, that variable was removed from the mod-
el. A final check on interactions was made as fol-
lows. All two-way interactions with gender were add-
ed to the final models and tested simultaneously for
significance. (Gender remained in each final model.
This test was not significant for any symptom.) Then
all other two-way interactions were added to the fi-
nal models. (This test was also not significant for any
symptom.) For all of the variables with multi-item
response, odds ratios were derived from the 75—25%
interquartile range difference of the scale sum score
(ie, the odds ratio reflects the relative risk of a 75th
percentile score compared with a 25th percentile
score).

Results

Symptoms

Three hundred and ninety-five (41%) of the 973 par-
ticipating employees reported significant work-re-
lated symptoms of the neck, shoulder, elbow, or hand
or wrist in the last year. In addition, in the previous
year, 419 employees reported some symptoms that
did not meet our definition of work-related muscu-
loskeletal disorders (figure 1). Table 2 lists the re-
sulting prevalences of the work-related musculoskel-
etal disorders (participants could report symptoms in
more than one body area) and the percentage of cases
which reported daily pain in the affected areas.
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Table 2. Prevalences of symptoms of work-related musculoskeletal disorders, as determined by a questionnaire.

Persons responding
to the pertinent

Persons fulfilling

Persons fulfilling case criteria and

Location of part of the case criteria experiencing pain
symptoms questionnaire daily

N N %2 N %
Neck 825 214 26 47 22
Shoulder 894 153 17 31 20
Eibow 939 98 10 30 31
Hand or wrist 891 199 22 38 19

2 Due to the nonproportional sampling, the percentages in this column are not necessarily unbiased estimates of the percentages

in this newspaper establishment.

973 All subjects

definition

814 Some symptoms
‘I§ predated job

159

No symptoms
in past year

419

Symptoms did
RN 395
Symptoms met
case definitioan

meet case

/ Qﬂ -
acute Injury
not severe, frequent enough

duration Inadequate

2
3,
4
5) missing dota

Figure 1. Distribution of musculoskeletal symptoms.

Neck symptoms (26%) were the most frequently
reported, followed by hand or wrist symptoms (22%),
shoulder symptoms (17%), and elbow symptoms
(10%). Of those reporting significant symptoms, at
least one-third had seen a health care provider, from
10 to 20% had missed one workday because of the
disorder, and 6 to 10% had been assigned to a dif-
ferent job for one workday due to symptoms.

Predictors of work-related musculoskeletal disor-
ders

Table 3 describes the final logistic regression mod-
els relating personal, job characteristic, and psycho-
social variables to the three musculoskeletal disor-
ders (neck, shoulder, and hand or wrist areas). (The
odds ratios in table 3 for shoulder symptoms were
adjusted for race, which remained in the final mod-
el, but was felt to be a surrogate for some other var-
iable.)

Individual characteristics. The women were found
to be at higher risk than the men for neck (OR 2.1),
shoulder (OR 2.2), and hand or wrist (OR 1.7) symp-
toms (table 4). Because recent studies have suggested
that, when men and women have comparable jobs,
no gender difference in symptoms is found (1, 12),
we reanalyzed the final models for each body area,
(neck, shoulder, and hand or wrist), restricting the
data to those from subjects who worked in jobs with
comparable numbers of men and women. These jobs
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Table 3. Risk factors in the final logistic regression modeis
for musculoskeletal symptoms in the neck, the shoulders, and
the hand or wrist. (95% Cl=95% confidence interval)

Odds

ratio 95% CI?

Location of symptom occurrence

Neck
Female gender 21

Number of hours spent under
a deadline per week (30—39 h
versus 0—10 h) 1.7

Work variance (eg, continually
changing work load) (occasionally
versus often) 1.70

Time spent on the telephone
(4—6 h versus 0—2 h) 1.4

Perceived lack of importance for
ergonomic issues by management
(disagree versus agree) 1.90

Shoulders
Female gender 22

Perceived lack of participation in
job decision making (very little
versus moderate amount) 1.6¢

Number of years employed
at the newspaper 1.4°

Perceived increased job pressure
(moderately disagree versus
moderately agree) 1:5¢

Hand or wrist

Number of hours spent typing
per day (6—8 h versus 0—2 h) 25

Female gender 1.7
Number of hour spent on

deadline per week (30—39 h
versus 0—10 h) 16

Perceived lack of support from
an immediate supervisor (very
much versus a little) 1.4¢

1.4-24

1.4—3.0

1.2-25

1.0—1.8

1.4—24

1.5—3.3

1.2—-21

1.2—1.8

1.0—2.2

1.6—3.9
12—24

1.2—-23

1.2—25

2 Confidence intervals derived from the Wald test may be wider
than those derived from the likelihood ratio test, and thus
may include 1.0.

b QOdds ratio derived from the comparison of the high quartile
to the low quartile of the responses for each scale.

¢ Odds ratios derived from the 75—25% interquartile range
difference of the responses for each scale.

were found only in the Editorial Department. The
results of this analysis (table 4) revealed that the odds
ratios for the gender variable from the models in the
three body areas were not much different from those



of the original models. However, the results did not
remain statistically significant. In fact, most of the
variables in the models had odds ratio confidence
intervals which included one (the variables “hours
spent under a deadline” and “perceived lack of im-
portance for ergonomic issues by management” for
work-related musculoskeletal disorders of the neck
and the “number of hours spent typing” for work-
related musculoskeletal disorders of the hand or wrist
did not).

Neither age nor height were found to be associat-
ed with any of the work-related musculoskeletal dis-
orders. Other individual factors (including existing
medical conditions or hours spent typing away from
work) were not found to be significant predictors.

Job characteristics. The only significant job history
risk factor was the number of years employed at the
newspaper, which was associated with shoulder
symptoms (OR 1.4) (table 3). Of the 17 job-task and
work-organization variables, the number of hours
spent under a deadline was found to be an impor-
tant predictor for neck (OR 1.7) and hand or wrist
work-related musculoskeletal disorders (OR 1.6) (ta-
ble 3). Seventy-one percent of the employees re-
ported working under a deadline, 47% of those with
deadlines reporting 0—10 deadline hours per week
and 21% of those with deadlines reporting more than
30 h per week under a deadline.

The risk of a work-related musculoskeletal disor-
der of the hand or wrist increased in a dose-response
fashion as the number of hours typing increased (ta-
ble 5). For the 23% of the participants who reported
typing 6—38 h a day, the OR was 2.1 when they were
compared with a reference group (who typed 0 to 2 h
a day). For those with more than 8 h of typing (2%
of the participants) the OR was 3.3 in a comparison
with the reference group.

Time spent on the telephone (the only significant
work practice variable) had a modest, but significant,
association with work-related musculoskeletal disor-
ders of the neck (OR 1.4). Other work practice and
work organization factors, including number of
breaks (brief or long), number of times arising from
a chair, typing skill (slow, medium, or fast), typing
technique (“hunt and peck” or touch), use of eye-
glasses, or training in posture technique, were not
significant predictors.

Psychosocial work environment characteristics. A
significantly higher prevalence of work-related mus-
culoskeletal disorders of the neck (table 3) was seen
for those employees who reported an increased work-
load variability (OR 1.7) and perceived a lack of im-
portance given to ergonomic issues by management
(OR 1.9). The employees with a perceived lack of
support from their immediate supervisors tended to
have a higher prevalence of work-related muscu-
loskeletal disorders of the hand or wrist (OR 1.4) (ta-
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Table 4. Final logistic regression models for work-related mus-
culoskeletal symptoms in the neck, the shoulders, and the
hand or wrist in the analysis of jobs having a comparable num-
ber of men and women (N =150). (95% Cl=95% confidence
interval)

Location of symptom occurrence ?:t?: 85% CI
Neck

Femaie gender 1.9 0.8—4.5

Number of hours spent under

a deadline per week (30—39 h

versus 0—10 h) 2.8 11-71

Work variance (eg, continually

changing work load) (occasionally

versus often) 2.4 0.9—6.9

Time spent on the telephone

(4—6 h versus 0—2 h) 1.2 0.4—3.9

Perceived lack of importance for

ergonomic issues by management

(disagree versus agree) 23 1.1—45
Shoulders

Female gender 15 0.5—4.8

Perceived lack of participation in

job decision making (very little

versus moderate amount) 1.8 0.7—4.9

Number of years employed 1.4 0.8—25

Perceived increased job pressure

(moderately disagree versus

moderately agree) 1.7 0.5—6.0
Hand or wrist

Number of hours spent typing

per day (6—8 h versus 0—2 h) 4.4 1.2—15.9

Female gender 1.7 0.8—3.6

Number of hours spent under

a deadline per week (30—39 h

versus 0—10 h) 1.6 0.7—3.5

Perceived lack of support from

an immediate supervisor (very

much versus a little) 15 0.6—3.5

Table 5. Odds ratio of hand or wrist disorders by hours of com-
puter use. (95% Cl=95% confidence interval)

Number of Number  Adjusted 95% Cl
typing hours of workers odds ratio °

0 to <2 (referents) 177 1.0

2to <4 181 1.0 0.6—1.8
4 to <6 244 13 0.8—2.2
6to <8 187 241 1.3—3.6
=>8 20 3.3 1.2—89

ble 3). A higher prevalence of shoulder work-related
musculoskeletal disorders (table 3) occurred for em-
ployees who reported a lack of participation in job
decision-making (OR 1.6) and increased job pressure
(OR 1.5).

Other psychosocial variables — such as job con-
trol, worker participation, job security, and interac-
tion with co-workers or customers, group conflict,
and lack of social support from spouses and friends
— were not found to be significant predictors of
work-related musculoskeletal disorders.
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Table 6. Self-reported typing hours versus observed typing hours for the workers with a work-related musculoskeletal disorder

of the hand or wrist and the referents.

Reported

Observed Students t-test

Category N hours of typing hours of typing c%i?;?;?oi ;L)analysést of
coefficient observed.time
Mean sD Mean sb typing)
Workers with
hand symptoms 36 4.5 2.6 2.5 1.4 0.39 P <0.022
t=-233
df=74
Referents 40 3.9 241 19 0.9 0.40

Work sampling results

Work sampling was performed for 36 randomly se-
lected persons with hand or wrist symptoms and 40
randomly selected referents. Four selected cases re-
fused to participate. Based on questionnaire data, the
mean number of hours typing was 4.5 h for the symp-
tomatic persons and 3.9 h for the referents, a signif-
icant difference (P<0.05). For the observed number
of hours spent typing, the means were 2.5 h for the
symptomatic persons and 1.9 h for the referents (ta-
ble 6). The Student’s t-test analysis of the observed
times revealed that the symptomatic persons spent
significantly more time typing than the referents
(P<0.02). The Pearson correlation coefficients for
the observed and reported times were 0.39 for the
symptomatic persons and 0.40 for the referents
(P<0.05).

Discussion

Prevalence

Approximately 40% of the newspaper employees re-
ported moderate to severe symptoms which fulfilled
our case definition for a work-related musculoskel-
etal disorder in the neck or upper extremities. Neck
symptoms were the most prevalent, followed by hand
or wrist, shoulder, and elbow symptoms. The pre-
dominance of work-related musculoskeletal disorders
in the different upper-extremity areas were similar

to the results of previous newspaper VDT surveys
(3, written communication, Sauter et al 1981), symp-
toms in the neck and shoulder (usually combined in
most studies) occurring more frequently than in the
hand or wrist region. This ranking by upper extrem-
ity area was also similar to the results of most pre-
vious VDT studies. In a comparison of the hand or
wrist results with those newspaper studies which fo-
cused only on work-related musculoskeletal disorders
of the hand or wrist, the findings were similar, with
prevalences in the 17 to 26% range (table 7). It is
important to note that only one-third of those with
work-related musculoskeletal disorders sought health
care; this finding may be related to issues of severi-
ty or to an unwillingness to seek care for a myriad
of reasons.

Typing hours

The odds for having a work-related musculoskele-
tal disorder of the hand or wrist increased in a dose-
response fashion as the number of hours typing in-
creased, with a greater than twofold risk for those
typing more than 6 h. Other studies have examined
typing hours as a risk for work-related musculoskel-
etal disorders and found conflicting results (15—19).
Factors such as small sample sizes (18, 20), which
may have lacked statistical power to detect real dif-
ferences among the groups, or inadequate variance
of computer time (10) to account for differences may

Table 7. Newspaper cross-sectional symptom surveys. (NIOSH = National Institute for Occupational Safety and Health,

VDT =video display terminal)

Author Participants

Identified risk factors and comments

NIOSH, 1979 (13) 48 VDT users, 29 nonusers

Sauter et al, 1981 (35)
NIOSH, 1982 (14)

122 VDT users, editorial staff
379 employees

Nishuyama et al, 1983 437 VDT users, 122 nonusers
3

Rempel et al, 1987 (2) 136 VDT employees

NIOSH,
University of Michigan,
1990 (1)

Buckle, 1992 (22)

834 employees

356 employees

VDT users with increased arm or hand pain compared with
nonusers; 48% response rate

19% with sore wrists within month of survey

Significant association between axial (neck, shoulder, back)
pain and stiffness and current VDT usage

17% “dullness in arms”; 15% ‘‘duliness in fingers” compared
with 12% and 5%, respectively, of nonusers

63% response rate; 26% lower arm tendinitis or carpal tunnel
syndrome

40% symptoms of work-related musculoskeletal disorders;
percentage of time typing and being a reporter, significant factors

26% symptomatic, majority hand or wrist, deadlines important
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have been responsible for the conflicting results in
the cross-sectional studies. Comparisons of typing
hours in studies before the mid-1980s may also have
been problematic because of differences in VDT
equipment at that time (slower equipment, only non-
routine tasks performed on computers) and less re-
liance on a VDT to complete work tasks by the news-
paper work force than in recent years.

Our findings concur with those of another recent
NIOSH study (1), which also found an increased risk
of work-related musculoskeletal disorders with in-
creasing time spent typing at computer keyboards in
VDT work on a newspaper. A follow-up in 1991 at
the same newspaper (21) found a significant relation-
ship in the prevalence of work-related musculoskel-
etal disorders of the hand or wrist on the basis of the
percentage of time keying. Despite these recent find-
ings, controversy still remains as to whether a caus-
al relationship exists between the time spent typing
on computer keyboards and a greater likelihood of
developing musculoskeletal symptoms. Our results
support a dose-response relationship; that is, the more
hours one spends typing per day, the higher the odds
are of developing work-related musculoskeletal dis-
orders of the hand or wrist.

Through job sampling, we observed that the ran-
domly selected persons with hand or wrist symptoms
spent significantly more time typing than the ran-
domly selected referents (P<0.05). It has been sug-
gested that VDT users with musculoskeletal symp-
toms might overestimate their time spent typing as
compared with those without symptoms. Although
both the symptomatic persons and the referents re-
ported that their average daily typing time was about
twice the amount they were observed to type during
a single workshift, the degree of overreporting was
similar in both groups (table 6). This finding veri-
fies that the symptomatic persons were not overes-
timating the time spent typing when compared with
the referents. These work sampling results concur
with results from the recent NIOSH study (1) which
found that news reporters with symptoms of work-
related musculoskeletal disorders did not overreport
in a comparison with those without such symptoms.

Deadlines

The results also showed that the number of hours
spent working under a deadline was associated with
an increased risk of developing work-related mus-
culoskeletal disorders of the hand or wrist. Fifty-three
percent of the participants reported 10 h or more per
week under a deadline. More hours under a deadline
may contribute to the development of symptoms
through multiple mechanisms. For example, in-
creased deadline work may mean greater psycholog-
ical stress and increased musculoskeletal tension, or
simply more exposure to VDT use, such as increased
typing and repetition, time in constrained postures,
and fewer rest breaks. In his study of journalists
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using a VDT, Buckle (22) also found that deadline
hours, particularly among those journalists facing
daily deadlines, predicted the extent and severity of
reported pain and discomfort.

Gender

The analyses revealed that the women were at a high-
er risk of experiencing symptoms of work-related
musculoskeletal disorders. Because the proportions
of women and men in the different newspaper jobs
varied, we examined the possibility that gender may
have been a surrogate for job title. This analysis (ta-
bles 5—7) found results similar to those of our orig-
inal models; however, the results were not signifi-
cant. The smaller sample size (approximately 150
compared with about 1000 in the full data set) may
have reduced the statistical power substantially. Al-
though this result may indicate that gender was not
a surrogate for job title in the models based on the
complete data, it does not give a clear answer.

The importance of gender as a risk factor for work-
related musculoskeletal disorders has also been con-
troversial. Earlier studies (23, 24) have reported that
female gender was an important risk factor for car-
pal tunnel syndrome, but these studies did not look
at occupational risk factors, and they did not evalu-
ate men and women performing similar jobs. In a few
studies that did concern men and women perform-
ing comparable jobs, no gender difference was found
(1, 25). On the other hand, a recent NIOSH study
(10) of VDT users found that in jobs with similar
proportions of men and women, female gender was
also a risk factor for musculoskeletal symptoms.

It has been suggested that gender may be a surro-
gate for other important factors, such as a differing
set of social stressors for women and different (more
stressful) nonoccupational upper extremity usage
than men, especially that related to child care and
housekeeping (26). Because nonoccupational factors
were not examined in detail in this study, it is pos-
sible that the gender differences noted may result
from confounding from nonoccupational stressors
or job factors such as job title, as previously men-
tioned.

Psychosocial and work organizational factors

Variables corresponding to increased work-load de-
mands (eg, increased time working under a deadline
and increased job pressure) were associated with in-
creased neck, shoulder, and hand or wrist disorders.
Lack of support from immediate supervisors and up-
per management were important factors for work-re-
lated musculoskeletal disorders of the neck and the
hand or wrist. Overall, our results provide additional
evidence that aspects of the psychosocial environ-
ment, especially variables corresponding to work or
time pressures, lack of social support, and lack of
participation in decision making, are important con-
tributors to work-related musculoskeletal disorders
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among office workers. Several studies of office per-
sonnel have related relatively high levels of worker
stress to work-related musculoskeletal disorders of
the upper extremities (9, 27—32). In this study, the
logistic regression models showed psychosocial fac-
tors to be more influential in predicting musculoskel-
etal disorders in the neck and shoulder regions than
in the hand or wrist area.

The causal linkages between a demanding psycho-
social environment at work and symptoms of work-
related musculoskeletal disorders are not well under-
stood, but several plausible mechanisms can be pos-
tulated. Psychosocial demands resulting in job stress
may increase the awareness (and possibly overreport-
ing) of musculoskeletal symptoms or may affect per-
ceptions of their cause (ie, increased attribution to
the workplace). In addition, stressful work conditions
may be associated with more physically (ie, biome-
chanically) demanding situations or may produce in-
creased muscle tension and consequent biomechan-
ical strain as caused by stress-induced static muscle
loads in the neck and shoulders (33, 34).

Such factors as lack of control over many aspects
of the job, increased isolation, reduction of task di-
versity, and increased work load have been attributed
to the introduction of VDT workstations into the
workplace and to the increase in reports of work-re-
lated musculoskeletal disorders (35, 36).

Limitations

A high response rate (93%), minimizing the poten-
tial for selection bias, was obtained in the study. In-
herent in this type of study is the potential for “sur-
vivor bias” (ie, not including people who left their
jobs because of the health problems of interest). This
possibility may result in an underestimation of an
association between risk factors and health problems.
However, survivor bias was not considered to be a
major problem in this study, since both records and
accounts of newspaper employees indicate that the
number of individuals who left the work force dur-
ing the year preceding the study was small.

Because risk factors and health problems are meas-
ured at the same time in cross-sectional studies, it
is not always possible to determine which occurred
first. For example, an important association was
found between hand or wrist symptoms and lack of
support by the immediate supervisor, but we were
unable to ascertain whether symptoms or the per-
ceived lack of support came first.

Because the prevalence rates for work-related mus-
culoskeletal disorders were determined solely by self-
reported symptoms from questionnaires, the preva-
lence of work-related disorders could have been
over- or underestimated. However, our rates agree
fairly well with those in prior research (1, 2). No ref-
erence group outside the newspaper industry was
studied, and therefore it is unclear whether there are
certain characteristics (such as frequent deadlines)
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which put newspaper employees at increased risk for
symptoms when compared with other computer
users. In addition, musculoskeletal symptoms are
fairly common in the general population and may
arise from nonoccupational activities. Therefore, it
is not possible to determine precisely the proportion
of all the disorders which are work-related.

This study did not fully address the impact of vari-
ables that are not work-related and their possible as-
sociations with work-related musculoskeletal disor-
ders. For example, we did address social support is-
sues of spouses, friends, and relatives, but we did not
cover issues such as child care or home responsibil-
ities, which may have some impact on the occurrence
of neck and upper extremity symptoms (25).

Because the analysis in this study included a var-
iable reduction scheme, it is possible that some of
the variables from the questionnaire were not includ-
ed in any final model because of their elimination
in an intermediate stage, when perhaps they could
conceivably have attained a P-value of <0.05 when
all three sets were combined. Therefore, a possibili-
ty of “false negatives” exists, and variables not in-
cluded in the final models should not be confused
by the reader with a definite statement of “no-effect.”

In a study that examines numerous potential as-
sociations between possible exposure factors (like
work pressure or hours of typing) and multiple dif-
ferent health outcomes, it is likely that a few of the
associations are “statistically significant” by chance
alone and are thus spurious. Differentiating spurious
and nonspurious associations is a difficult task in-
volving an examination of observed effects in light
of past findings, determining biological plausibility,
and considering the strength of associations. How-
ever, recurring associations confirmed by others
(such as the relationship between typing under a
deadline and work-related musculoskeletal disorders
of the hand or wrist) are not as likely to be spuri-
ous.

Concluding remarks

Despite the inherent limitations, this study provides
additional evidence that increased work load or job
pressures and hours of computer use are related to
the occurrence of work-related musculoskeletal dis-
orders, particularly for symptoms in the hand or wrist
area. This study also supports the conclusion that
work-related musculoskeletal disorders among news-
paper employees is dependent on a variety of fac-
tors, among them job task, work organization, and
psychosocial factors. An approach to the prevention
of work-related musculoskeletal disorders among
these employees, which systematically includes all
these elements, has the greatest likelihood of being
successful in reducing the magnitude and severity of
work-related musculoskeletal disorders. The job-
sampling conducted by us documents that there was
no selective overreporting of time spent typing by



those employees with symptoms in a comparison
with those without symptoms (response bias). Final-
ly, psychosocial factors appear to be more important
risk factors for neck and shoulder disorders than for
hand or wrist disorders in relation to work.

Overall, the physical and psychosocial associations

identified in this study are consistent with findings
of similar studies. However, the modest strength of
the associations between each individual predictor
and health outcome measure suggests that a substan-
tial reduction in symptom rates may be difficult to
achieve. Nevertheless, prevention efforts cannot wait
until the etiology of work-related musculoskeletal
disorders is completely understood. Effective preven-
tion intervention may shed more light on the com-
plex web of causal factors than any other type of ac-
tion.
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