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The aim of our work was to study the physical symptoms of upper- and lower-level white-collar workers using
a questionnaire. The study was cross-sectional with a questionnaire posted to 15000 working-age persons.
The responses (6121) included 970 upper- and 1150 lower-level white-collar workers. In the upper- and
lower-level white-collar worker groups, 45.7 and 56.0%, respectively, had experienced pain, numbness and
aches in the neck either pretty often or more frequently. When comparing daily computer users and nonusers,
there were significant differences in pain, numbness and aches in the neck or in the shoulders. In addition, age
and gender influenced some physical symptoms. In the future, it is essential to take into account that working
with computers can be especially associated with physical symptoms in the neck and in the shoulders when
workers use computers daily.
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1. INTRODUCTION

Several recent studies showed that a relatively high
proportion of workers often reported various types
of physical or mental symptoms. For example, in
the Fourth European Working Conditions Survey,
24.7, 22.8 and 15.5% of the examined workers
reported backache, muscular pain and headaches,
respectively [1]. In Perkio-Mikeld, Hirvonen,
Elo, et al.’s Finnish study, 3122 persons, aged
25-64, were interviewed by phone; the number of
working persons was 2229 (51% male and 49%
female) [2]. Symptoms of musculoskeletal and

connective tissue disorders were enquired about,
and the results were as follows: pain in the neck/
shoulder 48%, in the arms and shoulders 32%, in
the hip and lower back 28%, in the hips and legs
24% and in the wrists and fingers 19%.
Gourmelen, Chastang, Ozguler, et al. studied
the prevalence of lower back pain in the French
population aged 30-64; they used data from the
National Health Survey 2002-2003 [3]. The
respondents were asked about the duration of
lower back pain in the past 12 months. The results
showed that over half of the population had expe-
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rienced lower back pain lasting at least one day in
the past 12 months [3].

Differences between genders were also reported
in the prevalence of musculoskeletal symptoms.
Straker, Smith, Bear, et al. examined the influ-
ence of this factor on the relationships between
computer use, habitual posture and neck/shoulder
pain in adolescents [4]. Forty-five percent of
women and 52% of men used the computer for up
to 7 h per week. However, 34.7% of the women
reported neck/shoulder pain, but only 23.1% of
the men, supporting the hypothesis of an effect of
gender on the relationships among computer use,
posture and neck/shoulder pain [4].

In recent years, the use of new technical equip-
ment has increased. Information acquisition
has become easier with various kinds of mobile
services. Work is no longer bound to a specific
time or place. According to the Fourth Euro-
pean Working Condition Survey Report, ~26%
of workers worked with a computer either all or
almost all of the time. In 1990, the equivalent
figure was ~13% [1]. According to Statistics
Finland, 99% of Finnish households had one or
more mobile phones in 2008 [5]. Between 2001
and 2006, the number of mobile phones increased
by 31.8% [6]. In 2006, 100% of 18—64-year-old
upper-level white-collar workers and students
used computers, 97% of lower-level white-collar
workers, 89% of other entrepreneurs, 83% of
blue-collar workers, 79% of farmers and 57% of
pensioners [7].

Musculoskeletal complaints are common among
computer workers; they may be associated with
ergonomic and psychosocial factors at work [8,
9, 10, 11]. Stress is also a common problem in
working life; it is related to psychosocial factors
and may be associated with musculoskeletal
complaints [8, 12]. EkIof, Ingelgard and Hagberg
[8] and Eklof and Hagberg [13] studied Swedish
white-collar VDU (visual display unit) workers.
EkIof et al. aimed to explore cross-sectional and
prospective correlations between characteristics
of working-environment change processes and
working-environment and health indicators, in
white-collar users of VDUs [8]. According to their
results on participation and integration in efforts to
improve the working environment, psychological
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demands and stress were consistently negatively
associated with health indictors, while social
support had a positive effect. Participation and inte-
gration may be particularly relevant for demands,
social support and stress [8]. Eklof and Hagberg’s
aim was to test whether feedback and discussion of
ergonomic and psychosocial working-environment
data during one short session with an individual,
groups or supervisors of VDU workers had an
effect on (a) the quality of implemented modifica-
tions in workplace design, working technique or
psychosocial aspects; (b) psychological demands,
decision latitude and social support; (c) comfort
during computer work, emotional stress and preva-
lence of musculoskeletal symptoms or eye discom-
fort. They found that the positive effect on social
support was indicated by feedback to supervisors
[13].

The aim of our work was to study physical
symptoms in upper-level white-collar workers
(workers engaged in administrative or manage-
rial duties, designing, research, teaching) and
lower-level white-collar workers (clerical duties
and supervision) using a questionnaire, and to
compare the symptoms in (a) workers who used
a computer daily and workers who did not and (b)
upper- and lower-level white-collar workers. In
addition, the aim was to analyse how symptoms
were associated with using desktop computers,
portable computers or mini-computers, psycho-
social factors and background information such
as age and gender. Our work was part of a larger
questionnaire study on the possible influence of
new technical equipment on the health of the
working-age population. The results of ergo-
nomic health aspects and mental symptoms in all
data have been reported earlier [14, 15].

2. METHODS

2.1. Study Population and Questionnaire

In October 2002, a questionnaire was sent
to 15000 Finns. As the study focused on the
working-age population, only people aged 18—65
were included. Their names and addresses were
obtained as a random sample from the Finnish
Population Register Centre. The study design was
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approved by the Ethical Committee (Pirkanmaa
Health District, Finland, decision R02099).
The questionnaire was divided into six sections.
Section 1 dealt with background information
such as age, gender, marital status, education,
occupation and home county. Section 2 mapped
the familiarity and use of technical devices at
leisure and at work: desktop computers, portable
computers, hand-held computers, communicators,
the Internet, mobile phones, electronic market-
places/commerce, teletext, digital television and
associated services. The choices for questions
“How often do you use the following equipment
or services for leisure?” and “How often do you
use the following equipment or services at work?”’
were cannot say, not at all, less than monthly,
monthly, weekly and daily. The questionnaire
did not include any time limit and no specific
time threshold was given to the participants, so
the time limit decision was based on self-evalu-
ation of the responder. Sections 3—5 focused on
physical load and ergonomics, psychological
welfare, and accidents and close-call situations
at leisure or at work, respectively. The last part
was an open-ended question “other observations
concerning technology and health”. The details of
the questionnaire have been reported earlier [14].

2.2, Statistical Analysis

First, only white-collar workers in working life
were chosen. In addition, subgroups of upper-
and lower-level workers were made from the
data. The statistical analyses were done with
SPSS version 19. The options for Questions 13
and 16 were cannot say, not at all, sometimes—0
(no symptoms), pretty often—1, often—2 and
very often—-3.

Question 13: Have you had an ache, pain or
numbness in the following body part during the
past 12 months?

13a. in wrists and fingers;
13b. in elbows and forearms;
13c¢. in neck;

13d. in shoulders;

13e. in hip and lower back;
13f. in feet.

Question 16: Have you suffered

16a. sleeping disorders/disturbances;

16b. depression;

16¢. exhaustion at work;

16d. substance addiction;

16e. anxiety;

16f. fear situations during the past 12 months?

In the first analysis of Questions 13a—f and
16a—f, we used an independent samples Mann—
Whitney U test. In the analyses of all upper- and
lower-level white-collar workers, we compared
(a) respondents who used a desktop computer
daily at work and nonusers, (b) respond-
ents who used a portable computer or a mini-
computer (e.g., a communicator) at work daily
and nonusers, (c) female respondents who used
a desktop computer at work daily and nonusers
and (d) male respondents who used a desktop
computer at work daily and nonusers.

In the second analysis, we also used an inde-
pendent samples Mann—Whitney U test to compare
Questions 13a—f between upper- and lower-level
white-collar workers with subgroups: (a) all
respondents in working life, (b) respondents who
used a desktop computer daily at work, (c) female
respondents who used a desktop computer at work
daily, (d) male respondents who used a desktop
computer at work daily and (e) respondents who
used a portable computer or a mini-computer (e.g.,
a communicator) at work daily.

In the third analysis, age groups were estab-
lished (under 20, 21-30, 31-40, 41-50, 51-60
and over 60). The statistical analyses consisted of
general linear models (GLM) with the symptoms
assigned as target variables. Also, certain proce-
dures were made for the explanatory variables. In
the analyses for Questions 13a—f, the model factors
were age, gender, daily use of a desktop computer
at work (Q11b); daily use of a portable computer
or mini-computer (e.g., a communicator) at work
(Ql1e); depression, pretty often or more frequently
(Q16b); and two-way interactions age X gender. In
this study, p = .05 was chosen.
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3. RESULTS

3.1. Background Information

During the winter of 2002-2003, a total of 6121
responses arrived. Thus, the response rate was
41%. The mean age + standard deviation was
41.3 + 13.1 years. The data included 366 entre-
preneurs, 105 farmers, 971 upper-level white-
collar workers (administrative or managerial
duties, 1149
lower-level white-collar workers (clerical duties
and supervision) and 1548 blue-collar workers

designing, research, teaching),

(industrial workers, distributive and service
trade). The upper-level white-collar workers were
21-66 years old, M (SD) 42.0 + 10.4. The lower-
level white-collar workers were 19-65 years old,
M (SD) 43.0 £+ 10.8. One respondent in each of the
two groups (i.e., upper- and lower-level workers)
answered incorrectly that his or her age was 16.
We did not include that in the calculations of
mean ages, because the sample from the Finnish
Population Register Centre included only people
aged 18-65 years. In addition, one person in the

group of upper-level white-collar workers was

65 years old according to the Finnish Population
Register Centre, but 66 according to the answer
in the questionnaire; this subject was included
in the calculations. Table 1 presents background
information and the results of all persons in
working life, upper- and lower-level white-collar
workers, and shows the number of responses and
the percentage values. In Q11b and Qlle, the
number of daily answers is given. For Questions
13a—f and 16a—f, Table 1 shows the number of
pretty often, often and very often answers.

In this study, 50.2% of working persons had
pretty often or more frequently experienced
pain, numbness or aches in the neck, 30.6% had
pain in the shoulders and 31.9% in the hips and
lower back. In the group of upper-level white-
collar workers, 45.7% had pretty often or more
frequently experienced pain, numbness or aches
in the neck, 24.3% in the hip and lower back and
23.2% in the shoulders. In the group of lower-level
white-collar workers, 56.0% had experienced pain,
numbness or aches in the neck, 35.8% in the shoul-
ders and 32.1% in the hip and lower back.

TABLE 1. A Summary of Background Information: Daily Use of Computers at Work; Mental
Symptoms; and Experienced Pain, Numbness or Aches (Positive Answers Including Pretty Often,

Often, Very Often)

White-Collar Workers (%)

Topic All at Work Upper-LeveI1 Lower-Level?
Gender
women 2414 (55.4) 478 (49.3) 795 (69.3)
men 1947 (44.6) 492 (50.7) 353 (30.7)
Q11 Daily use at work
b. use of desktop computer 2728 (62.5) 795 (81.9) 1037 (90.2)
e. use of portable computer or mini-computer 426 (9.8) 251 (25.8) 86 (7.5)
Q13 Experienced pain, numbness or aches
a. in wrists or fingers 855 (19.6) 150 (15.4) 259 (22.6)
b. in elbows or forearms 607 (13.9) 108 (11.1) 183 (15.9)
c. in neck 2194 (50.2) 443 (45.7) 644 (56.0)
d. in shoulders 1338 (30.6) 225 (23.2) 412 (35.8)
e. in hip and lower back 1396 (31.9) 237 (24.3) 369 (32.1)
f.in feet 991 (22.7) 145 (14.9) 239 (20.9)
Q16 Mental symptoms
a. sleeping disorders/disturbances 708 (16.2) 171 (17.6) 228 (19.8)
b. depression 350 (8.0) 82 (8.4) 106 (9.2)
c. exhaustion at work 853 (19.5) 190 (19.6) 251 (21.8)
d. substance addiction 68 (1.6) 8 (0.8) 19 (1.7)
€. anxiety 242 (5.5) 63 (6.5) 69 (6.0)
f. fear situations 108 (2.5) 25 (2.6) 25 (2.2)

Notes. 1—administrative or managerial duties, designing, research, teaching; 2—clerical duties and supervision.
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3.2. Results of the Mann—Whitney U Test of all white-collar workers, there were signifi-
cant differences in the symptoms (ache, pain or

Table 2 shows the analyses of Questions 13a—f ) ) ) )
numbness in the neck) in the comparison of daily

(physical symptoms). In the analyses of the data .
desktop computer users and nonusers. The differ-

TABLE 2. Comparison Between Computer Users and Nonusers; an Independent Samples Mann—
Whitney U Test Analysis for Question 13 (Data for Upper- and Lower-Level White-Collar Workers)

Q13: Have You Had an Ache, Pain or Numbness in the Following
Body Part During the Past 12 Months?

a b C d e f
Asymp. Sig. Asymp.Sig. Asymp. Sig. Asymp. Sig. Asymp.Sig. Asymp.Sig.

Participants (2-tailed) (2-tailed) (2-tailed) (2-tailed) (2-tailed) (2-tailed)
White-collar workers

users '—nonusers .395 .800 .032** .053 .255 418

laptop users ’~nonusers .872 .782 .004** .037* .190 .039**

female users—nonusers 223 460 .011* .086 433 .555

male users—nonusers .782 .507 .989 .345 .382 .563
Upper-level white-collar workers

users—nonusers .981 .848 .759 .548 519 .302

laptop users—nonusers .031** .252 .328 .789 .363 279

female users—nonusers .696 .674 225 535 .697 517

male users—nonusers .812 431 .803 .348 .303 .725
Lower-level white-collar workers

users—nonusers .589 .987 .051 273 .784 482

laptop users—nonusers .540 .578 147 572 497 513

female users—nonusers .680 .805 127 513 .984 446

male users—nonusers .879 .925 .789 .733 .907 .624

Notes. **p < .05, asymp. sig.—asymptotic significance; a—in wrists and fingers, b—in elbows and forearms,
c—in neck, d—in shoulders, e—in hip and lower back, f—in feet; 1—workers who use a desktop computer
daily at work, 2—workers who use daily a portable computer or a mini-computer at work.

TABLE 3. Comparison Between Computer Users and Nonusers; an Independent Samples Mann—
Whitney U Test Analysis for Question 16 (Data for Upper- and Lower-Level White-Collar Workers)

Q16a Q16b Q16¢ Q16d Q16e Q16f
Asymp. Sig. Asymp.Sig. Asymp. Sig. Asymp.Sig. Asymp.Sig. Asymp.Sig.

Participants (2-tailed)  (2-tailed)  (2-tailed) (2-tailed) (2-tailed) (2-tailed)
White-collar workers

users '—nonusers 122 .900 .970 191 .076 .187

laptop users’—nonusers 197 .625 .743 .715 791 977

female users—nonusers 458 .196 .969 .555 .029** A17

male users—nonusers .100 .038** .899 .233 977 872
Upper-level white-collar workers

users—nonusers .013** .947 242 .610 110 .019**

laptop users—nonusers .678 .707 774 119 .830 469

female users—nonusers .333 .265 435 — 131 .004**

male users—nonusers .009** 118 450 .365 .603 .505
Lower-level white-collar workers

users—nonusers .803 .887 .239 .099 417 .320

laptop users—nonusers .228 971 443 .707 313 151

female users—nonusers .674 .352 .534 .180 .100 .582

male users—nhonusers 512 .168 .288 426 430 .378

Notes. **p < .05, asymp. sig.—asymptotic significance; Q16—Have you suffered ... in the past 12 months?;
a—sleeping disorders/disturbances, b—depression, c—exhaustion at work, d—substance addiction, e—
anxiety, f—fear situations; 1—workers who use a desktop computer daily at work, 2—workers who use daily a
portable computer or a mini-computer at work.
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ence was also significant in women’s data, but nonusers, there were significant differences in the
there were no significant differences in men’s ache, pain or numbness in the neck, shoulders,
data. In addition, in the comparison of daily feet and wrists and fingers (in the data of upper-
portable computer or mini-computer users and level white-collar workers).

TABLE 4. Comparison Between Upper- and Lower-Level White-Collar Workers; an Independent
Samples Mann-Whitney U Test Analysis for Question 13

Q13: Have You Had an Ache, Pain or Numbness in the Following Body Part
During the Past 12 Months?

a b c d e f
Asymp. Sig. Asymp.Sig. Asymp. Sig. Asymp. Sig. Asymp.Sig. Asymp.Sig.

Participants (2-tailed) (2-tailed) (2-tailed) (2-tailed) (2-tailed) (2-tailed)
All workers <.001** .001** <.001** <.001** <.001** <.001**
Daily desktop computer users <.001** .002** <.001** <.001** <.001** .001**
Female desktop computer users .003** .007** .001** <.001** .029** .059
Male desktop computer users .338 .936 773 .023** .208 .076
Daily portable computer or 917 .849 .239 .048** .016™* 243

mini-computer users

Notes. **p < .05, asymp. sig.—asymptotic significance; a—in wrists and fingers, b—in elbows and forearms,
c—in neck, d—in shoulders, e—in hip and lower back, f—in feet.

TABLE 5. Results (Type lll SS and Significance, Sig.) of a Statistical Analysis for Question 13 (Data
for Upper- and Lower-Level White-Collar Workers)

Q13: Have You Had an Ache, Pain or Numbness in the Following Body
Part During the Past 12 Months?

a b C d e f

Source of Variation Sig. Sig. Sig. Sig. Sig. Sig.
White-collar workers

age <.001** <.001** 911 .334 .838 .003**

gender .021** .380 <.001** .018** .008** 482

Q11b .163 .367 .042* .073 .062 464

Qite .109 314 .509 .554 247 .635

Q16b <.001** .001** <.001** <.001** <.001** <.001**

two-way interaction

age x gender .106 729 .265 .260 .299 .130
Upper-level white-collar workers

age 115 .003** 712 210 .763 .289

gender .062 .598 <.001** .002** .011* .086

Q11b .682 460 .290 .388 .093 .384

Qite .048** .166 .196 .333 .288 .710

Q16b <.001** .025** <.001** <.001** <.001** <.001**

two-way interaction

age x gender .647 .964 242 .538 .286 712
Lower-level white-collar workers

age .010* .001** .585 .935 517 .059

gender .023** .391 <.001** .025** .008** .564

Q11b .051 .096 .190 .240 476 .692

Qile 464 744 .890 .455 .166 .683

Q16b .001** .031** <.001** <.001** .002** <.001**

two-way interaction

age x gender .244 727 311 .373 .213 .130

Notes. **p < .05; a—in wrists and fingers, b—in elbows and forearms, c—in neck, d—in shoulders, e—in hip
and lower back, f—in feet; Q11b—daily use of a desktop computer at work, Q11e—daily use of a portable
computer or mini-computer at work, Q16b—depression (pretty often or more frequently).
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Table 3 shows the analyses of Questions 16a—f
(mental symptoms). In women’s data, there was
a difference in the answers on anxiety and fear
situations in daily desktop computer users and
nonusers. In men’s data, there was a difference
in the answers on sleeping disorders/disturbances
and depression in daily desktop computer users
and nonusers. In addition, in the group of upper-
level white-collar workers, there were differences
in Q16a (sleeping disorders/disturbances).

Table 4 shows analyses of upper- and lower-
level white-collar workers. In all the workers’
and daily desktop computer users’ data, there
were differences between all in Questions 13a—f.
In women’s and men’s data, there were also some
significant differences in upper- and lower-lever
white-collar workers. In daily portable computer
or mini-computer users’ data, there was a differ-
ence only in Q13d (symptoms in the shoulders)
and Q13e (symptoms in the hip and lower back).

3.3. Results of GLM

Table 5 shows the results of the statistical anal-
yses of answers to Questions 13a—f with the
following factors: age, gender, daily use of a
desktop computer at work (Q11b), daily use
of a portable computer or mini-computer at
work (Ql1e), depression, pretty often or more
frequently (Q16b). The psychological symptom
of depression influenced all in Questions 13a—f.
The age and gender influenced many physical
symptoms. Daily use of a desktop computer at
work influenced experienced pain, numbness or
aches in the neck (Q13c in white-collar workers’
data), and daily use of a portable computer or
mini-computer at work influenced experienced
pain, numbness or aches in the wrists and fingers
(Q13a in upper-level workers’ data).

4. DISCUSSION

4.1. Evaluation of Methods

The study’s population was 15000 Finns, and the
number of responses was 6121, which is quite
a large response. Therefore, it was possible to
analyse subgroups of occupations. In these anal-
yses, 4368 responses were used from persons

who were in working life. The questionnaire
included questions on various topics and ques-
tions about work and leisure. Therefore, we were
not able to obtain very much information about
their working life, and we could only use infor-
mation on occupations in the analysis. The ques-
tionnaire covered a variety occupations: entrepre-
neurs, farmers, upper-level white-collar workers
(administrative or managerial duties, designing,
research, teaching), lower-level white-collar
workers (clerical duties and supervision) and
blue-collar workers (industrial workers, distribu-
tive and service trade). The question on occu-
pations had other options: none (never had an
occupation); home work and student; and other.
The alternatives were quite wide and it is diffi-
cult to know precisely what kind of casual work
some respondents did. Two groups of occupa-
tions, lower-level white-collar workers (clerical
duties and supervision) and blue-collar workers
(industrial workers, distributive and service
trade), were quite large with over 1000 respond-
ents, and two groups (entrepreneurs and farmers)
were quite small, with under 400 respondents. We
did statistical analyses for white-collar workers
(subgroups: upper- and lower-level white-collar
workers), because the group was quite large, and
those workers quite often used computers.

According to Statistics Finland, 13.0% of the
population were upper-level white-collar workers,
and 20.2% were lower-level white-collar workers
in 2004 [16]. In our data, 15.8% were upper-level
white-collar workers and 18.8% were lower-
level white-collar workers. Thus, in our data, the
number of workers in those occupations was quite
similar to the Finnish population in general.

The approach in this study had some limita-
tions. The questionnaire and questions could
influence participants, and only those who were
active sent back the questionnaire. Also, opinions
can change quite quickly as technology develops.
Not all participants understood the symptoms
in the same way, and the questionnaire did not
include all possible questions or symptoms. There
could also be other factors which influenced
symptoms at work, e.g., the atmosphere in the
workplace.
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The use of computers (especially laptops and
other portable computers) has increased since
our data was collected in 2002-2003. In addition,
the use of computers can differ among countries.
However, our results may indicate which symp-
toms will increase in the future when computer
use increases. It can be useful to repeat this kind
of questionnaire study in the near future in a
developed country in Europe, Asia or in the USA.

4.2. Evaluation of the Number of Physical
Symptoms

In our study, 50.2% of the working persons had
pretty often or more frequently symptoms in the
neck, 30.6% had symptoms in the shoulders and
31.9% in the hips and lower back. Wahlstedt,
Norbidck, Wieslander et al. studied psychosocial
and ergonomic factors, and their relation to mus-
culoskeletal complaints using a questionnaire
from occupationally active Swedish persons [17].
They reported from men’s data that 8% (21/272)
had neck symptoms, 8% (21/272) had symp-
toms in the shoulders, 4% (10/272) had upper-
back symptoms and 9% (34/272) had lower-
back symptoms. In women’s data, the respective
number were 11% (38/260), 17% (44/260), 9%
(23/260) and 16% (41/260) [17]. In our data,
respondents had more symptoms than Swedish
workers. However, we studied white-collar
workers only and we did not use the same ques-
tionnaire as Wahlstedt et al.

Maliiska and Bugajska studied the influence
of occupational and nonoccupational factors on
the prevalence of musculoskeletal complaints in
users of portable computers [18]. They studied
300 workers using the Nordic musculoskeletal
questionnaire. The study included, e.g., represen-
tatives of trade companies (16.7%), white-collar
workers (14.7%) and personnel or financial and
related sectors (12.3%). Malifiska and Bugajska
found that the most frequent complaints among
computer operators were headaches (42%),
lower back pain (38%) and neck pain (35%)
[18]. In our study, in the group of upper-level
white-collar workers, 45.7% had pretty often or
more frequently physical symptoms in the neck,
24.3% in the hip and lower back and 23.2% in the
shoulders, and in the group of lower-level white-
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collar workers, 56.0% had physical symptoms in
the neck, 35.8% in the shoulders and 32.1% in
the hip and lower back. These results are quite
similar to Maliriska and Bugajska’s data.

4.3. Comparison of Daily Computer Users’
Symptoms and Nonusers’ Symptoms

In daily desktop users compared to nonusers,
significant differences were observed in pain,
numbness or aches in the neck (Q13c), while in
portable computer or mini-computer users versus
nonusers, there were significant differences in
the prevalence of symptoms in the neck (Q13c),
shoulders (Q13d) and in feet (Q13f) (Table 2).
Other studies reported neck and upper extremity
musculoskeletal symptoms in computer and
computer-mouse users, so the differences were
not unexpected, but less attention was devoted
to the occurrence of musculoskeletal symptoms
related to the use of portable computers or mini-
computers, so our results, showing an increase of
symptoms, seem of interest [19, 20, 21, 22, 23]. In
addition, a systematic review of computer work
and musculoskeletal disorders of the neck and
upper extremity showed, e.g., limited evidence of
a causal relationship between computer work per
se or computer-mouse (or keyboard) time related
to wrist tendonitis, forearm disorders and the
tension neck syndrome [24]. So, other researchers
also found that the use of computers can be asso-
ciated with physical symptoms.

Table 3 shows some differences in responses
related to sleeping disorders/disturbances, depres-
sion, anxiety and fear situations between daily
desktop computer users and nonusers. In addition,
in the groups of upper-level white-collar workers
and women, there were differences in Q16f (fear
situations). In our earlier article, we showed how
mental symptoms were associated with the use
of desktop, portable or mini-computers (commu-
nicators and hand-held computers), mobile
phones, and background information such as age
and gender in the Finnish working-age popula-
tion [15]. In all data (all respondents), the use of
desktop computers was related to mental symp-
toms. We found similar results when we concen-
trated on white-collar workers. However, it is
interesting that in white-collar male workers’
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data, only the sleeping disorders/disturbances
and depression symptoms were different in daily
desktop computer users and nonusers. So, in the
future, it is important to take into account that
computers can influence male workers’ sleeping
disorders/disturbances and depression symptoms.
However, it is important to remember that in this
study the words sleeping disorders/disturbances
and depression were only self-reported symp-
toms, not medically diagnosed sleeping disorders/
disturbances or depression.

4.4. Comparison of Upper- and Lower-
Level White-Collar Workers

When comparing all upper- and all lower-level
white-collar workers, there were differences in all
physical symptoms in Questions 13a—f (Table 4).
The same was true when comparing desktop
computer users and nonusers. In men’s data,
there was a difference in Q13d (symptoms in the
shoulders) only. It is difficult to explain those
differences, but perhaps the use of computers
was different. For example, Table 1 shows 25.8%
of male upper-level white-collar workers used
a portable computer or mini-computer daily
and only 7.5% of lower-level white-collar male
workers had similar use. The difference in the
use of a portable computer or mini-computer
can explain the significant differences in Q13d
(symptoms in the shoulders) and Q13e (symp-
toms in the hip and lower back). In women’s data,
there were also several differences. However, this
is quite easy to understand, because according to
Straker, Smith, Bear, et al. gender has an effect
on the relationships among computer use, posture
and neck/shoulder pain [4]. Wahlstedt et al.
studied psychosocial and ergonomic factors, and
their relation to musculoskeletal complaints in the
Swedish workforce [17]. They found that females
reported more symptoms in the neck, shoulders
and upper back than males. We also had different
results in women’s and in men’s data. However,
analysing the data, it is important to take into
account that there were fewer women in upper-
level white collar workers (49.3%) than in lower-
level ones (69.3%).

4.5. Analysis of GLM Results

Age and gender had some influence on many
physical symptoms (Questions 13a-f) and depres-
sion had an influence on all in Questions 13a—f
(Table 5). The literature also shows that stress is
a common problem in working life, and that it is
related to psychosocial factors and may be asso-
ciated with musculoskeletal complaints [8, 12].
Therefore, it is possible to understand that in our
data depression influenced physical symptoms.
We also had some influence related to topics
other than the use of computers.

Daily use of a desktop computer at work
(Q11b) influenced experienced pain, numb-
ness or aches in the neck (Q13c in white-collar
workers” data) and daily use of a portable
computer or mini-computer at work influenced
experienced pain, numbness or aches in the wrists
and fingers (Q13a in upper-level workers’ data).
The result from Q13c supported our results from
the comparison of daily computer users’ and
nonusers’ symptoms.

White-collar workers quite often used different
computers. A large-scale questionnaire offers
a good reference for evaluating the prevalence
of white-collar workers’ symptoms resulting
from using modern electrical devices. Finland is
a leading country in the design and use of elec-
tronics and thus offers an interesting viewpoint
on such issues. Our data supports the idea of
paying more attention to computer-related phys-
ical symptoms in future studies, especially in the
research of new devices, such as tablets.

5. CONCLUSION

In conclusion, the results of this questionnaire
study, based on over 6000 answers from workers
aged 18-66 years, show that 50.2% of Finnish
workers pretty often or more frequently experi-
enced pain, numbness and aches in the neck. In
the group of upper-level white-collar workers,
the proportion of participants with symptoms was
45.7%, while in lower-level white-collar workers
it was 56.0%. When comparing daily desktop
computer users and nonusers, there were signifi-
cant differences in pain, numbness or aches pretty

JOSE 2012, Vol. 18, No. 2



146 L. KORPINEN, R. PAAKKONEN & F. GOBBA

often or more frequently in the neck, and when
comparing portable computer or mini-computer
users and nonusers, there were the significant
differences pretty often or more frequently in the
neck, in the shoulders and in the feet. However,
in evaluating the results, we have to consider that
age and gender had some influence on physical
symptoms. In the future, it is essential to take into
account that workers’ physical symptoms in the
neck can be associated with their use of a desktop
computer, and symptoms in the neck and shoul-
ders can be associated with the use of a portable
computer or a mini-computer.
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