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ABSTRACT. We have evaluated two kinds of physio-
{herapy treatment for dentists with occupational cer-
vlco-brachial disorders. Group A received treatment
with a psychosomatic approach and individual ergo-
womic instruction and group B received ergonomic in-
wtruction only. A reduction of the cervico-brachial dis-
srders after the intervention was observed in both
yroups. In group A there was a significant decrease of
pnin and discomfort in the neck (p<0.05), and a sig-
wificant improvement was also found concerning the
experience of well-being (p<0.05). Five weeks after
(e intervention the feeling of self-confidence had in-
vrensed significantly in group A (p<0.05). Both groups
of dentists experienced that their control over the work
hind decreased (p<0.01 in group A and p<0.05 in
group B). In group B it was also found that the dentists’
vonfidence in the future had decreased, compared with
{lie answers given a year before.

Iy words: cervical pain. dentists, psychosocial problems.
pivehosomatic problems, physiotherapy. ergonomics.

( ‘unsiderable research has been performed to prevent
musculoskeletal disorders. Dentists and dental nurses
with special training in ergonomics have instructed
und helped the dental service staff with various ergo-
nomic problems, and also physiotherapists have been
isked to handle their ergonomic problems (22). In
spite of these measures, the prevalence of pain and
discomfort among dentists is still remarkably high. In
i investigation comprising 359 dentists in Malmd
i Southern Sweden it was found that 72% reported
vervico-brachial disorders during the past year (16).
In an investigation concerning cervico-brachial dis-
prders among dentists was found differences in the
wiy of working between dentists with and those with-
oul pain and discomfort in the neck and shoulders
(17). Significant differences were found, for example,
with respect to the use of a wedge cushion to improve
{he direct view into the mouth during the work. Fur-
{lier. it was shown that dentists with cervico-brachial
disorders when working kept their head bent sideways

and/or rotated. to a greater extent than those without
symptoms.

Dentists with cervico-brachial pain and discomfort
compared with those without, experienced less satis-
faction with their psychosocial work environment,
and less personal harmony, e.g. less self-confidence.
reported more anxiety and had less trust in the future.
Furthermore, they had poorer psychosomatic health
compared to those without pain and discomfort, and
could suffer, for example, from insomnia, palpitation
of the heart and stomach trouble (18).

It has been shown that patients with pain and dis-
comfort in the neck, receiving physiotherapy com-
bined with information about psychosomatic reac-
tions. reported less pain after the therapeutic inter-
vention compared with a group of patients who re-
ceived physiotherapy only (19). Through the discus-
sion about psychosomatic reactions the physiothera-
pist might help the patient to gain a deeper insight
into the interrelation between somatic symptoms and
emotional phenomena and how the body reacts to
situations of stress and conflict (19).

Some investigations have been performed to evalu-
ate the effect of physiotherapy treatment on cervico-
brachial disorders with respect to mobility and pain
in the neck and shoulders (2, 3, 5. 9, 12, 13). No
definite conclusion can be drawn from the studies as
to the effectiveness of the treatment models used.

Previous studies indicate that there is a need of a
more global intervention programme, including not
only individually adjusted ergonomic intervention,
but also specific physiotherapy treatment and a psy-
chosomatic approach.

The aim of the present investigation was to com-
pare two different kinds of physiotherapeutic inter-
vention among dentists with occupational cervico-
brachial disorders. One model comprised individual-
ly adjusted therapeutic treatment and ergonomic in-
struction. The other model consisted of individually
adjusted ergonomic instruction only.
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Table 1. Background data of the dentists in group A
and group B, n=22 in both groups

Group A Group B

Age

Mean 42.5 40.5

SD +6.8 +59

Range 33-58 30-53
Working-hours/week

Mean 38.1 36.1

SD +5.1 +6.2

Range 2040 20-40
Years in profession

Mean 15 15

SD +8.3 +5.7

Range 3-32 6-30

MATERIAL AND METHODS

Subjects

In this investigation 45 official dentists (government em-
ployed) in the Malm&hus District and the Municipality of
Malmé—in the southern part of Sweden—took part. These
dentists are a part of the study group that participated in the
investigation undertaken in 1987, when 359 dentists an-
swered a questionnaire concerning musculoskeletal symp-
toms in different parts of the body (16). In this study 120
randomly selected dentists were called who in the question-
naire had reported headache, pain and discomfort in the neck
and shoulders. Ninety-six dentists with symptoms accepted
the invitation and were examined about six months after the
questionnaire had been answered (17).

These 96 dentists were invited to take part in the present
study six months later. However, 37 dentists reported to be
free from cervico-brachial pain and discomfort at that time
and were therefore excluded.

Furthermore, 14 specialist dentists were excluded, as their
working situation is not comparable with that of the other
dentists. The remaining 45 dentists who took part in this
project had repeatedly symptoms of headache, pain and dis-
comfort in the neck and shoulders from 12 to 24 months. The
most common symptom was pain, often described as an ache
in the back of the head and pain in the neck radiating towards
the shoulders. Pain and discomfort in the shoulders was
mostly described as pain in the shoulder joint or pain when
the arm was moved. With headache means pain in the crown,
forehead or the eyes.

The dentists were divided into two groups. Those who
worked near to the physiotherapy receptions were offered
adjusted physiotherapy treatment, including information
based on a psychosomatic approach and individually adjust-
ed ergonomic instruction. The individually adjusted ergo-
nomic instruction was given at the dentists workplaces. This
group, further called group A, consisted of 13 men and 9
women.

The remaining dentists, further called group B, consisted of
14 men and 9 women, were given individually adjusted ergo-
nomic instruction merely at their workplace. One dentist in
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the ergonomic group did not answer the questionnaire in the
follow-up, thus making 22 dentists in both groups.

Background data of the dentists in the two groups are
shown in Table I. From the table it can be concluded that the
groups are comparable with respect to age, working-hours/
week and years in the profession.

Ergonomic instruction

The ergonomic instruction was based on an interview and
ergonomic tests reported previously (17). It was adjusted to
the present symptoms experienced by the dentist and to his
needs and wishes first of all with respect to neck and shoulder
problem. The ergonomic instruction for both groups was
given at the workplace to make the instruction as realistic as
possible. The instruction was given in one session during the
dentists treatment of one or two patients.

Physiotherapy treatment

The physiotherapy treatment consisted of treatment to re-
duce pain and discomfort and information based on a psy-
chosomatic approach. This information was intended to
draw the dentists’ attention to how the body may react with
pain and tension in situations of stress and conflict and to
provide an understanding of the interplay between physical
and psychosocial phenomena.

The physiotherapy treatment was based on the symptoms
experienced such as pain on palpation and shortened upper
part of the m. trapezius. Other findings were, for example,
tendinitis in the tendons of the shoulder joint muscles, re-
strictions of the mobility of the cervical and the upper thorac-
ic spine, weakness of the stabilising muscles of the scapula or
weak cervical prevertebral muscles. The treatment was thus
entirely individual, and therefore the programme as well as
the number of treatment sessions varied (Table I1). The treat-
ments included measures to reduce the pain such as soft
tissue mobilisation and cervical traction. To increase mobil-
ity. stretching of tight muscles was performed. especially
concerning the upper part of the m. trapezius, m. levator
scapulae and m. pectoralis major. Other parts of the treat-
ment were the training of endurance of the prevertebral neck
muscles and of muscles acting on the scapula such as the
lower part of m. trapezius, m. latissimus dorsi, m. serratus
anterior and the rhomboid muscles. The treatment also in-
cluded exercises in order to correct faulty posture and to
facilitate relaxation. Further, home exercises aiming at im-
proving physical fitness, strength and endurance were given.
Finally, ergonomic problems which had been observed dur-
ing the ergonomic instruction were discussed and corrections
practised. The 22 dentists making up group A received -8
treatments, as shown in Table I1.

Table I1. Number of therapeutic treatments in group A
(h=22)

Number of treatments

5-8 3-4 2 1

Number of dentists 8 9 4 1




p

luble 111, Data in groups A and B before and after the
intervention in mm on VAS measured at 8 a.m., noon,
whid 6 p.m.

I'uin and discomfort in the neck. shoulder and headache:

{}=no pain, 100 unbearable pain. Well-being: O0=bad well-
iy, 100=good well-being

Group A Group B
Mean Mean
(mm) SD (mm) SD
Headache
Welore
B a.m. 5 11.2 9 18.1
Moon 6 11.5 12 22,1
6 p.m. 7 14.6 16 27.8
Aller
Boam. 3 9.21 6 16.0
Moon 3 7.1 8 20.1
6 p.m. 5 13.6 13 24.1
Neok
Nelore
Ba.m. 21 220 21 23.7
Noon 30 24.3 29 27.0
fi p.m. 30 259 30 217.3
Aller
Boa.m. 12 14.3 17 21.1
Naon 17 17.2 25 23.9
6 pom. 23 22.2 28 26.8
Nhoulder
Hefore
Bim. 13 16.7 17 24.6
MNoon 25 23.5 23 284
0 p.m. 27 24.0 24 28.5
Alter
K a.m. 12 16.5 16 23.7
Noon 19 21.5 21 26.8
6 p.m. 22 24.1 23 28.5
Well-being
Nelore
8 a.m. 72 22.0 67 23.6
Noon 72 21.0 72 20.2
 pom. 70 233 73 22.6
Aller
R a.m. 81 14.9 78 20.0
Noon 80 14.9 77 20.6
fy p.m. 79 15.8 77 19.1

Methods of evaluation

Ratine of pain, discomfort and general psychic well-being. The
fiting of pain, discomfort and general psychic well-being was
dune by means of the VAS (Visual Analogue Scale) (10) three
dinys in succession before the intervention. The visual ana-
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logue pain scale (100 mm) has as endpoints “no pain and
discomfort™ and “unbearable pain”. The scale of well-being
has at its endpoints “bad™ and “excellent”, respectively. The
ratings were performed three times a day (at 8 a.m., noon,
and 6 p.m.) and were repeated five weeks after the treatment
and/or ergonomic instruction in both groups.

Psychosocial survey. The dentists answered two question-
naires five weeks after the intervention. The questionnaires
measure psychosocial factors in the work environment and
personal harmony. The results were compared with those
obtained six months before the present study. Each question-
naire consists of different variables, described below. which
contain several items. Each item has fixed alternative an-
swers which are given points (14).

The questionnaire measuring the psychosocial factors in the
work environment comprised the following variables: person-
al influence on decision-making at the workplace, the relation
between staff and management, the stimulation experienced
from the work, the feeling of solidarity with colleagues, and
how the work load is experienced. The evaluation of the
answers in the survey of the psychosocial work environment
is done according to a scale on which 15 is the mean value.
According to Rubenowitz, values below 15 are considered as
unsatisfactory and values below 10 indicate that measures for
improvement should be undertaken (14, 15).

The second questionnaire measures personal harmony,
comprising the variables: self-confidence, freedom from anxi-
ety, psychosomatic health and confidence in the future. By
psychosomatic health Rubenowitz means that one to great
extent does not suffer from insomnia, palpitation of the
heart, nervousness, headache, stomach trouble or a deeply
depressed state of mind. The questionnaire is evaluated ac-
cording to the stanine scale on which 5 is the mean value (6),
which is called the reference value (14). Values below 5 are
unsatisfactory.

Statistical methods

The statistical analysis is made with repeated measurements
within the ANOVA concept. A technique often used when
data are measured by the Visual Analogue Scale. The analyses
of the questionnaires are based on Student’s (-test. A check up
with a correspondent non parametric method have been
done. A probability level of p<0.05 has been accepted as
statistically significant.

RESULTS

Rating according to the VAS; Improvement
or deterioration?

The analysis of the mean values from the VAS
showed that pain increased during the day. This was
most obvious for pain and discomfort in the neck
which was experienced most intensively at the end of
the working-day, at 6 p.m. (p<0.001) (Table III). In
cases with remaining pain or reduced pain the same
was found after the interventions. However, in both
groups the feeling of well-being did not vary, but was
constant during the day (Table III).
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(mm)

A o -5,8; 4.0
Headache

B 1 -8.3; 5.9

A — -16.8; -2.3
Neck

B =T -10.2; 4.7

A ] -17.1; 44
Shoulders

B — 9.4; 78

A — -16.2; -1.2
Well-being

B —t -12.5; 1.3

Improvement 0 Deterioration

Fig. 1. Confidence intervals (95%) for improvement or dete-
rioration five weeks after the intervention with respect to
headache, pain and discomfort in the neck and shoulders in
group A (n=22) and group B (n=22). Data in mm on VAS.

No significant differences between the mean values
of the two groups were found in the ratings over three
days before the intervention, with regard to headache,
pain and discomfort in the neck and shoulders. No
significant difference was found concerning the feel-
ing of well-being between the groups either (Table
I11).

In the second measurement, five weeks after the
ergonomic information and treatment, a significant
decrease within group A (p<0.01) in the intensity of
the neck symptoms and an increase of the feeling of
well-being (p<0.05) was found. A corresponding
change could not be observed for group B. Compared
with the first measurement there was a tendency to-
wards reduction of headache and of pain in the shoul-

Sign. level

Personal control over the

%
work

The relation between
management and staff

The stimulation from
the work

Solidarity among the staff

Experience of the work load

5 10 15 20 25

Unsatisfactory
values

Satisfactary
values

Fig. 2. Profiles of mean values of the psychosocial factors in
the work environment (personal control over the work, the
relation between management and stafT, the stimulation from
the work, solidarity among the staff, experience of the work
load) in group A six months betore (solid line) and five weeks
after (dotted line) the intervention (n=22). ** p<0.01.
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Fig. 3. Profiles of mean values of the psychosocial factors in
the work environment (personal control over the work, the
relation between management and staff, the stimulation from
the work, solidarity among the staff, experience of the work
load) for group B six months before (solid line) and five
weeks after (dotted line) the intervention (n=22). * p<0.05.
¥ n<0.01.

ders in the second measurement, but these differences
were not significant (Table TIT).

Improvement or deterioration was also calculated
for each individual dentist (Fig. 1). No significant
improvement could be noted after giving the ergo-
nomic information to the dentists in group B. Howev-
er, the dentists in group A experienced less pain and
discomfort in the neck and the well-being had in-
creased. The confidence intervals for headache, pain
and discomfort in the neck and shoulders in groups A
and B and with respect to well-being were calculated
(Fig. 1). Confidence intervals concerning pain and
discomfort in the neck and well-being in group A
showed that these dentists experienced a significant
improvement after the treatment.

Psychosocial factors in the work environment
Figs. 2 and 3 show the profiles of the mean values in
the two groups five weks after the intervention as
compared to the analysis six month before. In com-
parison with the first investigation concerning per-
sonal control ever the work (Figs. 2 and 3) a signifi-
cant deterioration was found in both groups (p<0.01
in group A and p<0.05 in group B). The experience of
solidarity among the staff had decreased for group B
compared with the first measurement (p<0.01) (Fig.
3). The remaining items showed no significant differ-
ences. All values, except the experience of the work
load were still above the reference values, which was
also found in the first analysis undertaken six months
before (16).

Between group A and group B there were no signifi-
cant differences with respect to psychosocial factors




Sign. level
Piinunnl harmony
Wiinimarized index)
Bl contidence *
Pigsion from
Wiikioty
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I 4 Profiles of mean values of personal harmony in group
A (summarized index and the variables self-confidence free-
dom from anxiety, psychosomatic health and confidence in
(e luture) six months before (solid line) and five weeks after
{tlotted line) the intervention (n=22). * p<0.05.

in the work environment before the investigation.
lowever, after the intervention a significant differ-
shee was found between the two groups concerning
he experience of solidarity among the staff (p<0.05),
e to the deterioration in group B.

Personal harmony
All values, except psychosomatic health, had in-
vreased in group A five weeks after the intervention,
I lowever, the difference was significant only with re-
spect to the feeling of self-confidence (p<0.05) (Fig.
4). The new value was just below the reference value.
In proup B all values had decreased except freedom
Irom anxiety compared with the values before the
intervention. However, the difference was significant
unly concerning confidence in the future (p<0.05)
(Fig. 5).

lictween the two groups there was a significant dif-
|¢rence only concerning self-confidence before the in-
jervention (p<0.05). After the intervention a signifi-
vant difference between the two groups concerning
wll-confidence remained (p<0.05). With respect to
personal harmony (summarized index) the values in
group B had further decreased. The difference was
spnificant between the two groups (p<0.05).

DISCUSSION

I'he physiotherapy treatment was most effective with
fespect to the pain and discomfort in the neck. One
treason why the results on the shoulder pain was less
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Fig. 5. Profiles of mean values of personal harmony in group
B (summarized index and the variables self-confidence free-
dom from anxiety, psychosomatic health and confidence in
the future) six months before (solid line) and five weeks after
(dotted line) the intervention (n=22). * p>0.05.

successful may be that the ergonomic unsatisfactory
state still remained after the ergonomic intervention.
The instrument tray was for example still kept on the
left-hand side, with a faulty loading as a consequence,
even when no assistance was being given by the nurse
(8). Further, when the dentist changes instruments,
his right arm has to reach far to the left. Working in
this way the shoulder joint is loaded in the extreme
range of movement and pain may result. This could
possibly be one reason for the high frequency of ar-
throsis in the shoulder joint among dentists reported
by Katevuo (11).

Headache may have more psychological causes,
which take a considerable time to influence. To get
better results it is possible that physiotherapy should
be given for a longer period of time and with greater
importance attached to a treatment of body aware-
ness with the aim of avoiding unfavourable muscle
strain (9).

Three ratings a day with respect to pain with the
VAS during three days were asked for, firstly so as to
study whether the intensity of the pain changed dur-
ing the day and secondly to give a more representative
value.

General psychological well-being rated on the VAS
was, however, found not to change during the day.
Consequently incidents in the working situation dur-
ing the day did not influence the experience of well-
being in either direction. Well-being measured with
the VAS was significantly improved after the treat-
ment of the dentists in group A. Also, according to the
questionnaire of Rubenowitz, a change in the positive
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irection had occurred concerning self-confidence in
1is group. Steinbach (20) claims that by reducing
ain, personal variables change. However, according
» Finer (4) the pain is experienced less intensely
'hen self-reliance improves.

Many of the dentists were very pressed for time and
y the economic situation of their clinics. Dentists
iith a salary based on commission have been shown
> have headaches to a greater extent than dentists
iith a fixed salary (18). This was also reported by
ejerot (1) in her investigation concerning the psy-
hosocial work environment in the National Dental
ervice. The dentists experience of psychosocial fac-
ors of the work environment had deteriorated for
oth groups compared with the investigation six
1onths before. It cannot be decided if it is the vari-
tion of the seasons of the vear that is reflected in the
esults or if it is the increasing economic responsibil-
vy in the clinics that comes to play.

In the ergonomic instruction the dentist’s pain and
iscomfort were put in relation to the way of working
vith patients at the time as well as to the results found
n the investigation six months earlier. Dentists with
ymptoms mostly in the neck, often worked with their
ead bent sideways and rotated more than 15 degrees.
)n several occasions they were close to the extreme
ange of movement (7). The difference with respect to
he position of the head was significant between den-
ists with and without pain and discomfort (17). In
he analysis at the work place of the dentists with
ymptoms in the shoulders, it was found that, for
xample, “the arm™ of the bridge with the suction and
rill or “the arm™ of the lamp was too stiff to be easily
noved into the right position.

Concerning the ergonomic instruction it is prob-
bly necessary with more than five weeks to learn and
ractice a new way of work before it is possible to
egister the entire effect of the intervention.

Therapeutic treatment including discussions about
sychosomatic reactions and individual ergonomic
nstruction gave better relief from pain and discom-
ort and an increased feeling of well-being than did
rgonomic instruction alone. In the therapeutic treat-
nent the physiotherapist has a possibility to analyse
he cause of the pain and discomfort and to analyse
vhether the pain and dicomfort is physical and/or
elated to the work or is of a more psychosocial na-
ure. In the light of these facts the physiotherapist is
ible either to give advise on which therapy should be
ipplied or which changes in the work environment
hould be proposed (21).
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