
THE DRAWING OFFICE ENVIRONMENT 
The health of the Cartographer; the results of a survey 
JennyWyatt 

Radical changes from traditional pen and ink techniques to those of computer based production may 
have been welcomed in the small drawing office. However concerns are evident, and thi.~ survey aimed 
to explore the extent of the problems, related to work practices, targeting the Higher Educational 
Establishment SOC membership. It wa.~ undertaken initially to satisfY a mature candidate's endeavours 
in 'A' level Human Biology (AEB) and its findings have been rewritten and enlarged upon for the purpose 
of this paper. 

INTRODUCTION 
The use of Visual Display Units and canputers is 

increasing day by day, in the workplace and the home. 
There is currently much interest in the subject, together with 
"concern" for health of employees under the EC directives. 
An ominous introduction in "VDU, terminal sickness" 
states: 

"It is estimated that within the next five years, over 
70% of the working population in developing countries 
will use VDU's in the course of their work. Addition
ally, practically all schoolchildren today have been 
introduced to VDU's in the classroom, while ever-grow
ing numbers have their own computers in the home. 
Unless health risks are resolved and until new saftety 
measures and working practices are introduced, the 
wonders of the hi-tech age could result in the most un
healthy population in world history .... we won't know 
the extent of the damage for another ten or twenty 
years" 
(Bentham, 1991). 

The SOC survey "Canputers in the small drawing 
office environment" (Allsopp, 1991) investigated the in
roads of computer u~e and periferals, in which 87% of 
members declared that they routinely used a computer for 
general production work. In addition non-computer uc;ers 
said that they were purchasing systems within the next 12 
months. Since this survey the intensity of use mu'lt surely 
have increased, and under the stimulation of having to 
canplete a research project for personal study I decided to 
canbine this necessity with my professional field. Having 
already suffered from aches and pains I wanted to see if I 
was a rarity or a hypochondriac or conversely one of a 
growing band of professionals who find sitting at a com
puter painful particularly after a weeks intensive session. 

Due to initial con~traints of having to comply with an 
AEB l>Y llabus and regulationo; I had to keep mostly biologi
cal, concentrating on eye and musculo-skeletal problems 
rather than incorporating radiation and psychological as
pects. However these undoubtedly play their part and will 
be canmented upon in this report. In addition the target 
group had to be very specific to remove any other environ
mental or social factors having a possible influence on the 
result'l and interpretation. Hence only educational cartog
raphers were targeted out of the SOC membership, and 
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apologies to those who were wondering why they were not 
given the opportunity to fill in the survey. Knowing the type 
of office environment encountered helped in constructing 
the questionnaire and led to fewer possible ambiguities. 

SURVEY TECHNIQUE 
Initial approval having been gained from the SOC 

chainnan, a total of 85 questionnaires were sent out after a 
preliminary test run on two colleagues (Figure 1). The 
questionnaire was designed to be statistically canparable 
(Yes/No boxes) with some areas of respondent input To 
satisfy biological scientific survey methods a control group 
(ie those who did some canputing AND other duties being 
listed as; Map library, student advice, lecturing, lecture 
support, manual drafting, accounts, field work, vehicles and 
ordering equipment) and a virtually total computer user 
group had to be identified 

RESULTS 
A prompt reply from members generated an encourag

ing response rate of69% in the time allowed before analysis 
had to begin, in it.~lf possibly indicating the levels of 
interest amongst the respondents, or just being an indication 
of obliging membership. A total of 59 replied with 57 
applicable for further analysis. Due to the large response 
rate the re1.-pondents were divided into three groups, ena
bling comparisons between "heavy", "medium" and "light" 
users (See Table 1). Working time involving computer use 
was calculated a~ a percentage from anc;wers to the "bar" 
questions. 

Table 1 

Groupl 

80% to 100% computer use 18 respondent,, 32% of total 

Group2 

40% to 79.9% 28 49% 

Group3 

Le.f.f than 40% 11 19% 

The subsequent collation of data and calculating per
centages within the respective groups for canparison gave 
a clear indication that problems were arising (Figure 2). It 
is interesting to note that the people who use the canputer 
least have more eye problems, which wac; backed up by the 
canments in that there appears to be an adjusting time. As 
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DEPARTMENT OF GEOGRAPHY 
UNIVERSITY OF CAMBRIDGE 
Dowaiag Phee Cambridge CB2 3EN England 

VDU use and the University Cartographic Profession 
INDIVIDUAL CHARACTERISTICS 

Male 0 Female 0 
Age; <25 D 25-34 D 35-44 D 45-54 D 55+ D 
Height (metres if known) ........................................................................ . 
Frame size/weight 
Too little D About right D Ilikemyfood0 

Do you wear glasses or contact lenses ? Yes 0 No 0 
Do you lead an active life, exercising regularly ? D 
(a minimum of 20 minutes, 3x a week) Yes No 0 
How long have you been a cartographer? ...................... Years 

What proportion of your work is cartographic illustration (DTP. 
posters, eXhibition work etc. Included) wliether computer or 
traditionally generated? (please mark on bar) 

0% 25% 50% 75% 100% 

Of the cartographic work what proportion Is produced by using a 
desk top computer (le. Apple mac) as opposed to a traditional 
method? 

Percentage time spent on computer production 

0% 25% 50% 75% 100% 

How many years have you used a computer in your work? .............. . 

If you do not have one, have you asked for one? Yes 0 No D 

If there Is any time unaccounted for, how is this spent? 
(le. Map lib racy duties, teaching support, lecturing, GIS) 

PROBLEMS 

Would you say your corn puter use is problem free in terms of; 

Postural problems/ Aches and pain? Yes D NoD Eyes? Yes D 

WORKING ENVIRONMENT AND PRACTICES 

The following apply if you use a computer 

Approximately how many hours a day do you use your computer? 

>4 D 2-4 0 <2 0 Varies 0 
Are you able to phase tasks, and intersperse computer work with other type of work? 

AlwaysD NeverD Sometimes D 

Do you take breaks, and go out at lunch time, to avoid constant computer work? 

Always 0 Never 0 Sometimes 0 
Do you have or use any of the following?; 

Anti-glare/radiation filter 
Document holder 
Screen tilt 

Blinds on window § 
Matt desk surface 
Wristsupport 

Footrest 
Adjustable chair (hell!ht) 
Adjustable chair (bac'k) 

What size is your screen? ........... inches 

Reflections on the screen D 
Other (please specify) 

Is it adequate? 

Have you had to make a compromise with existing furniture? 

Are you aware of any EC directives on computer use? 

Yes D 

Yes D 

Yes D 

NoD 

NoD 

NoD 

Does the use of any of your computer equipment concern you as regards your health? 

Yes D No 0 In what area? ........................................................ .. 

Are your employers helpful if you have any problems with computer use? 

YesD NoD 

Do you enjoy computer work? YesD 

Do you have to look at the keys when typing in text? 

Do you feel addicted to computer use at any time? 

Do you work in a "relatively" stress free environment? 

No 0 

What is the learning programme for your computer use? 

SometlmesD 

YesD 

Yes D 

Yes D 

NoD 

NoD 

NoD 

Here is your computer, teach yourself D Taught by colleague D Course D 

NoD 

Have you ever sought medical help? 

If so, what was the diagnosis/ advice 

Yes C No C 

Did you wear glasses/lenses before computer use? Yes D NoD 

Do you have difficulty in focusing away from the screen at times? Yes D No D 

Do your eyes get more tired using computers than using traditional methods? 

YesD NoD 

Whilst using the compute~; have you noticed any aches and pains in muscles/joints? 

Every time D By the end of the week D Occasionally D NeverD 

Do they disappear at the weekend, and whilst on holiday? Yes D No D 

If you do get aches/pains please mark on the illustrations where! 

(. "J 

Have you ever had time off work? Yes C NoC 

If so how much time .................................................................................. .. 

Did you have any problems before computer use? YesC NoC 

If so, what? ......................................................................... .. 

Are you more posturally aware? 

Do you ever perform self help exercises? 
(ie. shoulder shrugging) 

Finally please feel free to make any additional 
comments below 

Yes C 

Yes C 

NoC 

NoC 

Fig 1. The questionnaire sent out in February 1993 
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regards aches and pains in general there is a greater propor
tion suffering in groups 1 and 2, than in 3, and usually of an 
occasional nature. Overall respondents had used a CWlputer 
on average for 4 years and over two thinls in each group led 
an active life, indicating that problems could not be attrib
uted to "couch potato" lifestyle. 
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problem posturally 
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computer 
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Fig 2 General problems experienced by respondents 

On further observation of the results it can be ao;cer
tained that the uo;er groups suffer from pains in particular 
areas (Figure 3). 

It is apparent that "heavy" u11ers seem to be more prone 
to pain<~ in the neck, ann, and elbow, wrist and fingers and 
calf. Problems in shoulders and eyes and head are more 
difficult to evaluate although the greater occurence of prob
lems in the low user group may again indicate and confinn 
the problem of "settling in", or the reluctance to be intensive 
users if problems are encountered 

Evidence from respondents indicated that sWle who 
had contracted conditions (ie. Teno~>ynovitus) had radically 
looked at their working practices, and maybe I should have 
included a question along the lines of: Is the percentage 
CWlputer use of your Choice?, and if No, would you do less 
because of problems encountered? Once settled in the 
"heavy" user groups have the next highest occurence of 
these types of pains. Between 17-20% of each group had 
sought medical or parmnedical help with a few in total 
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Fig 3 Specific problems experienced by group, and 
total number of people within the survey 

having to take time off work (one person not actually sur
veyed but mentioned as having five months oft). 

Medical diagnoses or advice for group 1 ranged from 
muscle pain, stress headaches, soft tissue injury, strained 
wrist and carpul tunnel !.yndrome, to physiotherapy and 
"take proper breaks", and Tenosynovitus in group 2 and 3 
respectively. Back aches and pains seem to have no pattern 
and it is very important to realize that these were an occu
pational hazard of the traditional cartographer, before 
CWlputer use. This prompted the CWlparison of "before 
and after" problems as it is important to establish if the 
particular symptoms were more or equally prevalent before 
or can be attributed to the use of the computer. Figure 4 
clearly indicates that more problems occur since CWlputer 
use. NO respondents mentioned that they suffered from 
pains in the fingers, wrist<;, arm and elbow and calf when a 
traditional cartographer. Therefore it could be stated that 
CWlputer use may be a direct cause of contracting pains in 
these areas and increases the likelehood of suffering pain in 
the neck and shoulders quite dramatically, though it was a 
slight occupation~ hazard previously. With respect to eye 
and back problems these are again increased with CWlputer 
use but to a lesser extent. 
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Fig 4 Problems experienced by traditional versus com· 
puter cartographers 

THE PROBLEMS EXPLAINED 
Prior to correlating work practices and problems, and 

considering other possible causal factors, it is necessary to 
estitblish the nature of these problems and to see if research 
in this area supports my findings. No other light source is 
so inc001patible with an operators eye and brain patterns as 
that produced by the VDU. With reference to "VDU Ter
minal Sickness" (Bentham, 1991) problems were 
encountered with eyes, ranging from double vision, aches, 
te.:'lriness, blurred vi<;ion, gritty eyes, blinking, redness, 
he.:'ldaches, smarting and eye strain in increasing propor
tions, and even cataracts have been attributed to c001puter 
use. Dryness of the air is created by the emi<;sion of static 
electricity and heat It is interesting to note that within my 
survey great concern wa'i apparent amongst users with 
respect to their eyes, even though fewer people suffered 
from eye problems than muscular aches and pains. How
ever this can be appreciated ao; eyes are so central to day to 
day function, whereas painful shoulders may not invoke the 
same concern. It is also stressed that people who wear 
glasses or contact lens can suffer from greater problems if 
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their glasses are not prescribed for a comfortable VDU 
distance (between 70-80cm stated in VDU, Tenninal Sick
ness and 18-28 inches stated in Macuser, July 23, 1993 !). 
Nonnal reading distance is much less than the fonner so 
obviously if a user's glasses are set at this distance then the 
head and neck will be craned forward to get the screen in 
focus. Subconciously the spine and neck, shoulder and 
back muscles compensate by bending in a harmful physical 
manner. On observation of wearers of glasses or contact 
lenses and non wearers in my survey, 76% of the fonner 
and 48% of the latter had occasional aches and pains. Other 
surveys noticed a trend towards myopia, being attributed to 
the constant set distance to which the eyes have to accom
modate. Eyestrain or headaches can also result from the 
intense concentration required, straining the muscles of the 
eye and no doubt facial muscles. Hence this agrees with 
my respondents who indicated that an intense, steep learn
ing curve experienced at the beginning of computer use 
result'i in more of these problems. 

Postoral aches and pains, and conditiono; such as repeti
tive strain injury (RSI) develop due to use of the human 
body in conflict with its evolutionary design. We were 
made to be active beings, bipedalism enabling efficient 
movement, with hands free to perform different tasks. 

"Of all the different seated jobs that people do, none re
quires the same degree of prolonged static sitting as 
that of the VDU operator ....... the dumbest animals in 
captivity can never be made to sit in an unnaturally 
static position, even for a single hour a day!" 
(Bentham, 1991) 

Of many surveys, one C.:'lrried out by the Greater Lon
don Council, revealed that 86% of VDU data-entry 
operators suffered from pains in the neck, shoulders, arms 
and wrists. Muscles that are supposed to be dynmnic are 
static and as a result have to use more energy to maintain 
stillness than movement. Locked into unhealthy positions, 
which may be exacerbated by the design of the workstation, 
joints and small muscle groups are burdened. Repetitive 
movements and static positions result in strains, pains, 
muscle cramps, R.S.I., or cumulative trauma disorders 
(C.T.D.). In addition cartographers are not touch typists as 
all had to look at the keys when typing in text, leading to 
great strain on the neck muscles. The amount of text 
related jobs have increa'ied with the realisation that cartog
raphers can also perform the role of Desk Top Publisher. 

Most R.S.I's lead to pennanent conditions, and at one 
time were restricted to cotton twio;ter's cramp, process 
worker's arm, washer women's wrist, and chicken 
plucker's hand. Now it seems the humble office worker is 
possibly at risk, and we may be adding Cartographer's 
cramp to the list (!). According to Allan Ellis, Institute of 
Journalists, (VDU Tenninal Sickness), R.S.I. is now as 
much an industrial injury a.o; silicosis, pneumociosis or 
asbestoses. Early :-.ymptoms are those of response to re
stricted blood supply and nourishment to nerves and 
muscles, and consist of tingling, aching, swelling, numb
ness or pain in the fingers, hands, wrist-;, arms and neck and 
shoulders, conditions similar to which the respondents 
suffered, all be it mostly occao;ionally. Recognised R.S.I. 
conditions are those of Carpal Tunnel Syndrome, affecting 
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nerve fibres extending from the base of the hand to the pahn, 
mid hand, and flfSt three and a half fingers; Tenosynovitus 
and Tendonitis, being an irritated condition of tendons or 
their sheaths in the back of the hand, causing thickening of 
the tendon sheaths and restricted movements; Occupational 
cervicobrachial syndrome, a muscular pain in the ann, neck 
and shoulders and fmally Scalloped nerve endings, affect
ing the fmger tips and finger nerves, resulting in tingling, 
burning and painful restricted movements. The flfSt two 
conditions were mentioned in my survey, as being medical 
diagnoses, the former involving surgecy and the latter 
physiotherapy. Even after treatment symptoms may recur. 

WORKING PRACTICES 
In order to relieve or avoid the problems it is advised 

to assess work practices and the work station. Only recently 
concerns have been formalised and were developed into 
legal EC requirements for the workplace in January 1993. 
Most respondents had ticked s001e of the peripherals sec
tion of the questioimaire and typical advise is given below: 

1) Elimination of reflections on the screen caused by of
fice lighting and windows. Office lighting of the past 
may have been suitable for typewriters and desk work 
but it is unsuitable for the new technology. Strip light
ing may be better turned off, with desk lamps 
positioned so that no reflections result. Windows may 
need blinds. 

2) Use of an anti-glare filter, and flicker free screen. 

3) Restricting work periods at the computer and taking 
regular breaks, a maximum of 4 hours a day being rec
ommended. 

4) Having a workstation that allows a natural viewing 
angle, inappropriate head angles tire neck muscles. The 
top of the screen should be at or slightly below eye 
level. 

5) A non reflective desk surface. 

6) Adjustable chair height with proper lumber support, 
and arms and possible use of seat wedge. (A few re
!opondents use a Balons kneeling chair) 

7) Correct desk height/keyboard height. Hands should 
not be twenty degrees above the horizontal. 

8) Use of foot rest, to enable thighs to be parallel to the 
floor. 

9) Use of document holder. 

1 0) Ability to tilt screen or place VDU to the correct 
height for the person.( This appears to be a problem for 
tall people who need to place the heavy large screen 
higher than possible on the inadequate supports avail
able) 

11) Glasses set for viewing distance and regular eye 
tests. 

12) Use of wrist·support/different shaped mouse/ergo
nomic keyboard/palm rests. None of these "aids" 
should force the hands into unnatural angles, and 
should preferably only be used when resting. 

All these practices need to cono;ider the user as an 
individual for which ergonomic design should be unique. 
All to often the "standard size" person is catered for, or as 
in the case of the survey use had to be made of existing 
furniture (in all groups over 68% had to do so). Figure 5 
summarises the working practices of the survey groups, of 
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particular concern being the "sometimes" having breaks 
linked to "addiction". Even though one may be hooked on 
what one is doing it is vital to break for 15 minutes every 
hour on average. With a maximum of four hours per day 
being recommended this is obviously going to cause prob
lems for those who are solely cartographers, who have 
difficuldy in justifying doing a different task, or walking 
around the department to relieve tired muscles. This is 
where a management production line mentality will have to 
change, and possible despecialisation take place. 

Percentage of group 

More posturally 
aware Never 

Self help Always 
exercises 

Screen size Some-
inadequate times 

Compromise Percentage of group 
furniture 20 40 60. 

Never Lunches out 
EC directives of the office 
not known 

Employers 
Always 

unhelpful 

Some-
Don't enjoy times 
computing 

Addicted ~~~~~~I 
Fig 5 Working practices and awareness 

In order to see if it was the ill advised work practices 
causing the problems I formed another two groups for 
analysis; those with "positive" factors likely to increase the 
occurence of problems and those with "negative" factors, 
likely to decreao;e the occurence. To perform this correla
tion I devised a scoring ~ystem bao;ed on answers to the 
questions on the second and third pages of the questionnaire 
related to work practices and problems occuring. Figure 6 
illustrates the correlation and the resulting regression line 
and it can be seen that people with a lower work practice 
score did in fact have fewer problems. However the regres
sion line is not as steep as one would have expected and the 
location of the correlation points is somewhat scattered. 
This tends to agree with research into the effects of follow
ing guidelines in that there seems no thyme or reason to 
who is going to get problems using the computer, though 
there is indication that working practices may improve the 
overall problems. As authorities still persuade us to follow 
guidelines, and suggest that if this is done the VDU is not 
detrimental to health I performed a fmal comparison be
tween the two extremes of those never having any problems 
and those having seeked medical advice. The former did 
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generally have better working pmctices whilst the latter had 
worse practices. However as the sample size of the corre
lation is small no sweeping statements should be made. 
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Fig 6 Correlation between working practice & 
problem scores 

PSYCHOLOGICAL ASPECTS 
This phenomena of some people suffering whilst oth

ers appeared not to suffer was very convenient for 
government or employers who could add a degree of credi
bility to their emphatic and authoritative denials that any of 
the problems were caused by the VDU. At one time it was 
deemed to be a problem of the employee, and wa-; "all in 
the mind". This led to the inclusion of the question, Do you 
enjoy computing?. On comparison within my survey, the 
group of people who answered "no", had no more problems 
than those who confessed to being addicted, and the ad
dicted did admit to suffering from various conditions. The 
notion that problems may stem from a deep rooted psycho
logical distrust and dislike of using the computer may 
therefore be open to question. However tension and frus
tmtion in computer work inevitably leads to hunched 
shoulders and related pains, and even computer vandalism 
may surface to the fore, of which the author is guilty 
(Figure 7). I now have a hammer made of sponge for this 
purpose, instead of damaging the computer and increasing 
the likelihood of getting scalloped nerve endings! 

CONCLUSIONS AND FUTURE CONCERNS 
In short it can be said that the survey indicated that 

VDU u.;;e amongst the cartogmphic profession increa-;es 
problems in the neck, shoulders, anns, wrist, fmgers and 
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Fig 7 Psychological aspects? 

eyes. Back problems were present before so computers 
cannot be totally blamed Whether one person is likely to 
suffer or not MAY be dictated by working pmctices, BUT 
there is no clear indication who is going to be afflicted, 
even if all guidelines are followed. It appears that a com
bination of factors are at work such as time on the computer, 
work pmctices and environment, stress and emotional con
ditions together with the physical activity that in part causes 
the di<;orders. 

In future employers will have to take greater responsi
bility for these problems, although the EC directives have 
been critici<;ed as being too lenient: improvements in work 
stations do not have to be implemented until1996. Since 
this is the avemge time that respondents to the survey have 
been using a ccmputer and many are suffering already, 
employers may have to be a little more sympathetic, and it 
may be up to the individual to push for immediate improve
ments. One respondent mentioned that "management 
regards it a-. a trivial problem". Change may come from 
fear of legal ca-;es and manufacturers, but at the moment 
Great Britain and U.S.A. lag well behind Sweden, Austria, 
France, Germany, Canada and Japan. As mentioned in the 
introduction within the survey I had to keep strictly bio
logical, however concerns are evident amongst the 
respondent'> a-; regard<; mdiation (Figure 8 indicates the 
area<; of concern). VDU's emit eight different categories 
of electromagnetic mdiation (X my, UV, Infrared, micro
wave, mdio frequencies, ELF, VLF, and static) together 
with ozone from la<;er printers. The latter should be in a 
well ventilated area and if possible away from the users 
ccmputer. Danish scientist.;; say thatla.,;erprinters could be 
emitting levels of toxic ozone ten times higher than British 
safety standards, and that external and internal ftlters should 
be regularly cleaned and replaced, every 50,000 pages. It 
is interesting to note that some effect-; can be the same 
whether you are sitting in front of the screen or juo;t happen 
to be in the same room. Many skin problems seem to be 
attributed to the computer and "sick building ~yndrome". 
"VDU, Terminal Sickness" states that fresh roses die within 
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Fig 8 Concerns amongst respondents 

days if placed too close to a computer screen, and some 
critics suggest that hands are in a direct line of strong 
emissions causing radiation static injuries (Bentham, 
1991). However it is known that miliation emitted from the 
back and sides of the computer monitor is more dangerous 
than any form from the front. Research currently is "incon
clusive" and no appropriate regulations have been set as 
regards a maximum level of permitted electromagnetic 
emission. 

To those of you who fmd working at your computer 
trouble free and have no qualms re your health, then fine, 
but this survey does seem to indicate that I am not a 
hypochondriac, and I am not alone in finding sitting still for 
most of the day problemmatical, and concerns are justified. 
In comparison work at the drawing board involved shifting 
tracing paper around, reaching for pens, unblocking pens, 
scratching out and getting up tor letraset. However as 
stated in "VDU, Terminal Sickness" it takes so long for 
bureaucracy and employers to accept epidemiologists re
search that it may take ten years before it is fmally "proved" 
that problems exist (Bentham, 1991). In the meantime 
there is a growing band of children growing up with a 
lifestyle that is being questioned for contributing to many 
ills and weaknesses, and computer cartogmphers must 
di<;cipline themselves to take breaks, take a walk and exer
cise fmgers, shoulders and neck muscles. Education of 
management must occur but hopefully not at the expem;e 
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of employees having to resort to surgery, physiotherapy and 
working through a pain barrier. I hope this survey has at 
least stimulated discussion and increased awareness 
amongst a changing profession. 
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