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ABSTRACT. The effect of “neck school” on neck and
shoulder disorders was studied in medical secretaries.
A neck school reinforced with compliance enhancing
measures (group B) was compared with a traditional
neck school (group A) and a control group (group C).
I'he results show that ergonomical knowledge was
good even before the secretaries attended the neck
schools and that compliance was significantly higher
lor group B. When comparisons were made within
groups some improvements on neck and shoulder fa-
llgue and pain were noted, particularly for group B.
When workload was controlled no significant group
lifferences were found. No differences were noted for
tunge of neck motion, or sickleave in any group. Our
vonclusion is that neck schools, despite good compli-
unce, appear to be of limited clinical value for preven-
tlon of neck and shounlder disorders.

Ay words: neck and shoulder disorders, occupational, neck
iwhool, compliance.

I'he increase in musculoskeletal disorders (14, 19, 22)
ulong with the recognition of a multifactorial etiology
(2, 3. 15, 21) has caused a shift in interest from the
{reatment of these disorders towards their prevention
(22). One commonly used preventive measure is the
back school (25). Although initially directed mainly
lowards chronic disorders, back schools have become
popular tools for secondary prevention (10, 20). Sec-
ondary prevention refers to interventions designed to
¢liminate, reduce, or prevent further development of
pain. In addition to back schools, neck schools have
recently been introduced. They differ little from back
schools, but focus more specifically on problems re-
lited to the neck and shoulders.

A back or neck school may be described as an
vducational package for increasing the participants’
knowledge of their back problem and its relationship
o environmental and individual factors. With in-
vreased knowledge, it is hoped that the patients will
modify their personal behaviour and surroundings

(e.g. workplace) in order to control, limit, and/or
prevent the pain.

The need for evaluation of intervention pro-
grammes for work related musculoskeletal disorders
is pointed out by Kihlbom (13). Although there is
substantial knowledge regarding risk factors for mus-
culoskeletal disorders, it is not possible to predict the
outcome of an intervention programme aimed at re-
ducing these factors. This is, according to Kihlbom,
due to the multifactorial etiology and the complex
interaction of effect modifiers. Consequently, con-
trolled studies using a wide range of outcome vari-
ables are called for. The efficacy of back or neck
schools is dependent on whether the participants have
increased their knowledge and altered their behaviour
accordingly. Although attempts have been made to
study the effects of back schools, the results are not
conclusive (9, 18). One general problem in evaluating
back schools is the inadequate attention paid to com-
pliance (9, 11). Knowledge of the patient’s compli-
ance is essential when attempting to evaluate the re-
sults of any treatment programme (13). This is par-
ticularly true when dealing with negative studies,
since, when compliance is unknown, it is difficult to
judge whether the negative results are due to ineffec-
tive treatment or actually reflect lack of treatment
caused by noncompliance.

The aim of this investigation was to conduct a
controlled study of the effects of neck school as a
preventive intervention on neck and shoulder disor-
ders. The study included a wide range of variables to
evaluate compliance and outcome.

MATERIAL AND METHOD

Subjects

Seventy-nine medical secretaries currently working at the
Medical Center Hospital in Orebro were invited to take part
in this study. The group has been described in more depth in
a previous study (12). Included were individuals who 1) had
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experienced some pain in either the neck or shoulder region
during the previous year, 2) estimated their average time
spent sitting during working hours to be a minimum of five
hours daily, 3) worked at least 30 hours per week and 4) were
not presently under, or in need of, medical treatment for their
neck and shoulder problems.

Participation in the study was voluntary and the secretaries
were informed that those who declined would of course re-
ceive adequate treatment. The study was approved by the
hospital’s Health and Safety Committee as well as its Board
of Ethics.

The 79 female secretaries had a mean age of 39.4 years (SD
10.7). and had worked as secretaries for an average of 9.6 (SD
7.3). Seventy-three percent worked full time, i.e. 40 hours per
week, while the remaining 27 % worked at least 30 hours per
week.

During the course of the programme, 3 secretaries went on
sick or maternity leave and consequently 76 individuals re-
mained in the study.

Procedure

The subjects were randomly assigned to a control group or
one of two intervention groups. Assessments were conducted
prior to intervention (pre), after completion of the four-week
intervention period (post), and at 6-month follow-up.

Groups

Group A (n=25). Subjects in this group attended a 4-hour
traditional neck school conducted by a physiotherapist from
the hospital’s Occupational Health Care Center. The main
purpose of the school was to provide the secretaries with
knowledge of appropriate measures to prevent work related
neck and shoulder pain. Lectures were given twice weekly
during working hours and consisted of a series of slides which
included anatomy, etiology of musculoskeletal disorders, er-
gonomy and self-care measures. Part of each lecture was
devoted to practical training, e.g. active and stretching exer-
cises for the neck and shoulder muscles along with the prac-
tive of muscular relaxation. The importance of regularly per-
forming these exercises (pause-gymnastics) was stressed. Fur-
thermore, demonstrations of the proper use of equipment
such as chairs, cushions, and lamps were conducted, and
participants discussed and practised their application.

Group B (n=28). In addition to attending a traditional
neck school, participants in this group received a variety of
measures to enhance compliance. Accordingly, group mem-
bers were visited by the physiotherapist at their individual
workplace during the second week of the intervention. Possi-
ble ergonomical changes based on the secretaries’ own views
as well as on the physiotherapist’s observations were dis-
cussed. Furthermore, the secretaries were individually inter-
viewed by a psychologist with regard to psychosocial work
factors including work organization with the aim of arriving
at a personal coping strategy. The total additional time allot-
ted to group B, in relation to group A, was 2 hours per
individual.

Several methods to enhance compliance still further were
utilized. Firstly, only measures agreed upon by the secretaries
themselves were included in the individual programmes. Sec-
ondly, the participants received written instructions for a
pause gymnastics programme (1-2 min with components of
active exercises as well as relaxation) which were carefully
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scheduled to ensure maximum effect and compliance. Third:
ly, a written list of all measures agreed upon, including th
scheduling of pause gymnastics, was given to the secretarig
Finally, follow-up contacts, which participants agreed upolj
in advance, were carried out after three months.

Group C (n=26). The control group was assessed at pre;
post and follow-up periods, but the subjects were not offere
any intervention by the study team until after completion ol
their follow-up assessments.

Attendance

When secretaries were unable to attend lectures, additional
opportunities were provided. Attendance rate was 100% fol
group A and 98 % for group B, where two individuals received
3 lectures instead of 4.

Expectancy
Since two different interventions were offered it was consid
ered important to measure if this would create a difference i
expected outcome. Expectancy in itself might affect the
sults in favour of the reinforced programme. Consequently,
the participants were, after having had their respective prd
grammes presented to them, asked to answer 4 question
adapted from Borkovec & Nau (5). The questions asked we
how relevant the programme was, whether it could be reconi
mended to others, and how successful it might be for neck
and shoulder, as well as back pain. Each question used a 1-|£
scale anchored by e.g. “not at all relevant™ and “very rel
evant™. The same questionnaire was presented again at I
completion of the neck school lectures.

Ergonomical knowledge
A multiple choice questionnaire was constructed with |
questions (range 0—49 points) covering the neck school ma
rial. This test was applied in groups A and B (n=>53) prior |
and at the completion of the neck school.

Daily ratings of muscular fatigue and pain
Daily ratings of muscular neck and shoulder fatigue and pal
were carried out at work. The secretaries were asked to col
plete five days of ratings and an assistant collected the rati
sheets once a day. Depending on whether the secretafl
worked part-time or full-time, ratings were carried out 3 or
times daily. One hundred millimeter visual analoge scall
anchored by extremes e.g. “‘no pain” and “‘considerable pail
were used. Days off, occasional sick days or poorly complelg
ratings, were compensated for by extending the rating perio
accordingly.

Daily ratings of workload

Estimated workload was rated once daily, using a 100
visual analogue scale anchored by “unusually little to do™ an
“unusually much to do™.

Range of motion

Active range of motion for the neck was measured at the pi
post and follow-up periods according to the procedure recoif
mended by the American Academy of Orthopaedic Surgeail
(1). A Myrin goniometer (23) was used with the participan
seated in a chair with an arm- and back-rest. At each asse
ment period, flexion and extension, lateral flexion, and rofl
tion were measured twice.
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iy 1. Mean intensity ratings for muscular fatigue, meas-
iired on a visual analogue scale 0-100 mm (no fatigue—consi-
derable fatigue) for the three groups. A = traditional neck
shool, B = reinforced neck school and C = control.

Headache and low back pain

Ihe participants rated headache and low back pain at the pre,
post and follow-up periods. One hundred millimeter visual
anuloge scales were used, anchored by “no pain” and “con-
Milerable pain™.

Nk leave

Information regarding sick leave was obtained from the
Swedish Social Insurance Service after permission from the
weretaries, Diagnoses, number of sick leave occasions, and
nimber of days on sick leave were registered.

Villow-up interview
Al follow-up the secretaries were asked, in addition to the
previously described post test procedure, how many changes
- ey had implemented at work and how many pieces of
wuipment they had acquired since the programme was start-
vil, Adherence to the individual programmes agreed upon for
proup B were checked.

I'he secretaries were also interviewed concerning the num-
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ber of visits they had paid to a physician, physical therapist or
chiropractor etc. for neck and shoulder pain or headache,
since the completion of the four-week programme.

Statistical methods

For between group comparisons the general procedure for the
visual analogue scale ratings was to calculate gain scores (i.e.
pre scores minus post scores and pre scores minus follow-up
scores) and then to compute a Kruskal-Wallis one-way analy-
sis of variance to check for overall effects. If the result was
significant a Mann-Whitney U-test was performed for pair-
wise comparisons. For within group comparisons differences
between pre and post respectively pre and follow-up periods
were tested with the Wilcoxon matched-pairs signed-ranks
test.

When appropriate, parametric tests were employed. For
between group comparisons an analysis of covariance with
pre score values as the covariate was used to check for overall
effects. In the case of significant results post hoc comparisons
with the Tukey HSD test were carried out.

For the purpose of statistically controlling for the effects of
self rated experienced workload on muscular fatigue and
pain, the visual analogue scale ratings were incorporated in a
multivariate analysis of covariance.

RESULTS

Ergonomical knowledge

When ergonomical knowledge was analysed the 2
treatment groups were combined since the education-
al content of the neck schools had been identical. The
ergonomical test showed that the secretaries were well
informed prior to attending the neck school. The
mean pre test score was 37.6 (SD 2.9) out of 49
possible points. After completion of the neck school
the participants had increased their mean score to
42.9 points (SD 3.0). The difference was significant
(t-test for paired samples, =11.06, p<0.000).

As expected, no significant between group differ-
ence was found when post score values were com-
pared using pre score values as the covariate.

Expectancy

The mean value of the 4 expectancy questions was
calculated and a Kruskal-Wallis analysis of variance
was employed to test for between group differences at
the start of the programme respectively at the end of
the neck school. There was no significant difference
in expectancy between the two groups either at the
start of the programme or at the end of the neck
school lectures.

Daily ratings of muscular fatigue and pain

For the 2 outcome variables fatigue and pain, mean
intensity ratings were calculated for each of the 4
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Fig. 2. Mean intensity ratings for muscular pain, measured
on a visual analogue scale 0100 mm (no pain—considerable
pain) for the three groups. A = traditional neck school, B =
reinforced neck school and C = control.

daily rating periods at pre, post, and follow-up tests.
A general trend for the scores to increase during the
course of the day was observed. There were no signifi-
cant differences between the groups at pre test for the
variables fatigue and pain (Figs. 1-2).

Between group comparison. The groups were com-
pared at post and follow-up, employing mean gain
scores in Kruskal-Wallis analyses of variance for fa-
tigue as well as pain for each of the 4 daily rating
periods. At the post test the only significant between
group difference was found for the variable fatique at
100N (7 4pprox=06.24, p=0.4). The post hoc analyses
(Mann-Whitney U-test) showed that group A had a
significantly larger decrease in fatigue than did group
C (z=-2.58, p=0.01).
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Jfollow-up no significant between group difference

Jatigue and pain

However, there were no significant differences be
tween groups B and C or between groups A and B. Al

were found.

Within group comparison. Within each group d
ferences were analysed using the Wilcoxon test. A
post test both intervention groups experienced les;
fatigue and pain than at pre test, primarily in th
afternoon and when leaving work. No significan
changes were found for the control group (Table I).
the follow-up period significant changes were fount
only for group B, where less fatigue and pain wer
experienced in the afternoon and when leaving worl
(Table I).

Daily ratings for workload
When between group differences for estimated dail)
workload were analysed (Kruskal-Wallis), no signi
cant differences were found at post or follow-up peri
ods.

When within group differences were analysed how
ever (Wilcoxon’s test), group A was found to have ha
significantly less to do at the post assessment periol
as compared with the pre period (z=—2.01, p=0.04)
No other significant within group differences werl
found.

Effect of workload on ratings of muscular

In an attempt to statistically control for the effect
experienced workload on muscular fatigue and pait
multivariate analyses of covariance were performet
Group differences were tested for each of the twi
variables, simultaneously using gain scores fron
noon, afternoon, and leaving work as effect variablg
in the statistical model. Workload gain scores well
used as the covariate.

When workload was thus controlled, no significan
between group differences were found at post or fal
low-up periods for either fatigue or pain.

The within group comparisons were analysed b
using pre and post or pre and follow-up scores il
effect variables in a repeated measures model. Worl
load scores at pre and post or pre and follow-up test
were used as covariates. The number of significar
differences was reduced, particularly for group A
ble II). However, the overall picture, that of greate
improvement for the reinforced group (cf. Table
was not changed.
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Table 1. Within group differences for muscular fatigue and pain comparing pre test ratings with post test and

follow-up ratings

Groups
A B
Traditional Reinforced C
neck school neck school Control
p p P
latigue
I're—post
Morning NS NS NS
Noon 0.01 NS NS
Allernoon 0.01 0.05 NS
O leaving work NS 0.03 NS
I'te—follow-up
Morning NS NS NS
Noon NS NS NS
\fternoon NS 0.02 NS
On leaving work NS 0.03 NS
Pain
I're—post
Morning NS NS NS
Noon 0.01 NS NS
Afternoon 0.02 0.04 NS
On leaving work 0.05 0.02 NS
Pre—follow-up
Morning NS NS NS
Noon NS 0.04 NS
\llernoon NS 0.04 NS
On leaving work NS 0.05 NS

Range of motion (ROM)

Al cach assessment period ROM was measured twice
und the mean values were used in the statistical analy-
s¢s. The mean ROM at pre test (n=79) was 345° (SD
15°). Between group differences at post and follow-up
nssessment periods were calculated by analyses of
variance, using pre values as covariate. No significant
Uilferences were found between the groups at either
the post or follow-up periods.

I'he mean values showed little change from pre to
post to follow-up periods in all groups and conse-
quently within group comparisons were not tested
satistically.,

Headache and low back pain

I'ilty-five persons made one-time pre, post, and fol-
low-up ratings of headache and low back pain (Group
A=17, Group B=20, Group C=18). Gain scores
(pre minus post and pre minus follow-up) were used

in Kruskal-Wallis analvses of variance for the be-
tween group comparisons.

For headache intensity no significant between group
difference was found either at post test or at follow-
up. Likewise the within group comparisons (Wilcox-
on’s test) showed no significant changes from pre to
post test nor from pre to follow-up for any of the
groups.

A significant between group difference was found
for low back pain at the post test xliprx=12.33,
p=0.002). Post hoc comparisons with the Mann-
Whitney U-test showed significant improvement
from pre to post test for group A as compared with
group B (z=—-2.90, p=0.004) and the control group
(z=—-3.04, p=0.002) but no significant difference
was observed between groups B and C. At follow-up
no significant between group differences in back pain
were seen. The within group comparison of back pain
showed that only group A had significanly lower rat-
ings at post test when compared with pre test
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Table 11. Within group differences for muscular fatigue and pain after statistical control for the effect of workloa;

Groups
A B
Traditional Reinforced C
neck school neck school Control
P r P
Fatigue
Pre—post
Morning NS NS NS
Noon 0.02 NS NS
Afternoon NS NS NS
On leaving work NS 0.03 NS
Pre—follow-up
Morning NS NS NS
Noon NS NS NS
Afternoon NS 0.03 NS
On leaving work NS 0.02 NS
Pain
Pre—post
Morning NS NS NS
Noon 0.01 NS NS
Afternoon NS 0.05 NS
On leaving work NS 0.02 NS
Pre—follow-up
Morning NS NS NS
Noon NS 0.03 NS
Afternoon NS 0.02 NS
On leaving work NS 0.02 NS

(z=—2.35, p=0.02). At follow-up no significant dif-
ferences within the groups were found.

Sick leave

The mean number of sick days and sick occasions was
calculated for all diagnoses as well as for diagnoses
related only to musculoskeletal disorders (headache,
neck—shoulder pain, and back pain). The six-month
follow-up period was compared with the equivalent
period (with respect to number of months and time of
year) preceding the treatment period. On the average,
the secretaries were sick-listed for less than one day
per month when all diagnoses were combined, and
less than a quarter of a day per month when only
diagnoses pertaining to musculoskeletal disorders
were included (Table 11T). Between group differences
were analysed employing analyses of covariance with
pre values as the covariate. There were no significant
differences in sick days per month for all diagnoses or
for musculoskeletal disorders only. Likewise there
were no significant differences in number of sick oc-
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casions for all diagnoses or for musculoskeletal disof
ders only.

Implemented changes and acquired equipment

At the follow-up interview all individuals were aske
{o list changes they had implemented at work an
equipment they had acquired since the start of th
programme. All groups were asked about paus gyn
nastics which, if performed, was included undg
“changes”.

There was a significant difference between Ll
groups regarding the number of implemented changi
(Table 1V). The post hoc analyses (Tukey HSI)
showed that the reinforced group (B) had implemenl
ed significantly more changes than the other twi
groups (p<0.05). The difference between groups
and C was not significant. For the reinforced group
37% (19/51) of the implemented changes consisted ¢
pause gymnastics. For all groups combined, the mof
frequently implemented changes were pause gymnal
tics (n=31), adjustment of table or chair (n=7), d
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Table IIL. Mean number of sick days and sick occasions per month for all diagnoses together, and for musculo-
skeletal disorders (headache, neck, shoulder and backpain) only

Assessment periods averaged 6 months before and after the treatment period, respectively (n=76)

Diagnoses

All diagnoses

Musculoskeletal

Before After Before After

X SD X SD X SD X SD
Sick occasions 0.23 0.18 0.24 0.24 0.03 0.08 0.05 0.16
Sick days 0.83 1.32 0.99 1.69 0.05 0.18 0.28 1.17

liberately standing up more frequently (n=11), relax-
ing (n=06), resting hands more {requently when typing
(n=4), and discussing a particular problem with a
superior (n=4).

The reinforced group had acquired more than twice
the number of pieces of equipment compared with the
other two groups (Table 1V). The difference was not
significant, however. The most commonly acquired
items (all groups) were lamps (n=11), chairs (n=9),
[oot rests (n=4), manuscript holders (n=4), new ta-
bles (n=3) and sets of blocks for increasing table
height (n=3).

(ompliance with the individual programmes

for group B

I'he participants of the reinforced group (B) had all

received written programmes. According to these a

total of 64 changes were agreed upon, while 51 (80 %)

were actually carried out. Pause gymnastics was in-

cluded as a change, provided it had been carried out

it least half of the agreed number of times.
According to the individual programmes, pause

gymnastics should have been carried out on an aver-
age of 3.7 times per day (range 2-6 times). However,
the mean number of times actually carried out was
2.2 (range 0-4 times). During the follow-up rating
weeks, 44 % (11/25) of the participants had practised
pause gymnastics at all of the agreed times, 32%
(8/25) had carried out about half of their programme
and 24 9% (6/25) had only carried out gymnastics spo-
radically or not at all.

A total of 31 pieces of equipment should have been
acquired according to the agreements made. Twenty-
four items had actually been acquired, 1 was ordered
and 4 had been refused. Thus group B had tried to
acquire 94 % of the equipment agreed upon. In addi-
tion, 6 items not included in the individual pro-
grammes, had been acquired.

Additional health care contacts

During the time that had elapsed from post test to
follow-up a total of 13 individuals sought treatment
outside the programme for headache (group A=1,
group B=6, group C=0) as well as for neck and
shoulder pain (group A=1, group B=2, group C=3).

lable IV. Total number of implemented ergonomical changes and acquired equipment from start of programme

1l follow-up
Groups
A B
Traditional Reinforced C Analysis of variance
neck school neck school Control _
(n=25) (n=26) (n=25) # p
(hanges 16 51 8 19.50 0.001
Fquipment 13 30 13 2.56 0.08
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DISCUSSION

This study investigated the efficacy of a neck school
as a preventive measure for neck and shoulder disor-
ders. Compliance, which is essential in evaluating
outcomes, was greater in the reinforced neck school
group (B), as predicted. However, when workload was
controlled, there were no significant improvements
on muscular fatigue and pain when comparisons were
made between groups. When comparisons were made
within groups some significant positive effects were
noticed, particularly in favour of the reinforced
group. Ergonomical knowledge was found to be good
even before the intervention was started.

Berwick et al. (4) combined back school with a
compliance enhancing programme, but failed to show
any measurable effect on back care exercises or health
status. By contrast, the compliance strengthening pro-
gramme in the present study did result in improved
compliance. The reinforced neck school group (B)
implemented significantly more ergonomical changes
than the other two groups, whereas there were no
significant differences between the traditional neck
school group (A) and the control group (C). Conse-
quently, the failure of this study to demonstrate a
decrease in neck and shoulder discomfort did not
occur as a result of poor compliance, but rather, de-
spite good compliance.

An interesting finding regarding ergonomical
knowledge was that the secretaries already were well
informed prior to the neck school. As a result the
school fell short of fulfilling one of its primary goals,
that of offering substantial additional knowledge. Al-
though it might have been expected that the rein-
forced group (B) would have gained more knowledge
during its additional contacts with the physical thera-
pist, this did not seem to be the case since no group
difference was found at post test. The role of knowl-
edge in back care has been questioned. Scholey &
Hair (24), for instance, found no difference in back
pain prevalence and incidence when comparing a
group of physiotherapists involved in back care with
an age and sex matched control group from nonmedi-
cal occupations. The authors suggest that one of the
reasons may be that the education is not appropriate.

When trying to interpret why muscular discomfort
ratings were not particularly affected by the interven-
tion, one should observe that mean daily discomfort
ratings did not exceed 35 mm on the 100 mm VAS,
indicating that the participants generally did not suf-
fer severe muscular fatigue or pain. Thus, the range
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for improvement was limited, possibly making il
more difficult to demonstrate a significant decrease in
pain. Some caution in interpreting the within group
results is also warranted, since the reinforced group
(B) rated on the average more pain and fatigue at pre
test than the other groups. Although the difference
was not significant, this may nevertheless have made
it easier to achieve the observed positive improves
ments.

The largest number of significant improvements
within the groups was observed for the reinforced
group (B). Since this group had also been offered the
more elaborate programme it is possible that greater
expectancy had created a placebo effect. Analyses of
the expectancy questions showed however that therg
was no difference in expectancy between the twa
treatment groups and both groups found the offered
treatment highly relevant.

The outcome variables “headache™ and *‘low back
pain” also failed to demonstrate any convincing im
provements in favour of the neck school. The im
provement in back pain, experienced by group A al
post test, might have been a result of the reduction in
workload rather than the intervention.

Limited range of motion (ROM) may in part be the
result of muscular tension and pain. Consequently, &
treatment programme such as a neck school which
includes the alleviation of muscular tension, should,
if successful, be able to show an increase in ROM,
The measuring technique used in the present study
has previously been shown to be reliable (7) and able
to measure treatment effects successfully (8, 23). The
failure to demonstrate an increase in ROM may parl
ly be explained by the fact that the ROM did not see
to be greatly limited when compared with the repori:
ed normal ROM (16).

Additional health care contacts may be regarded 4
an adverse outcome variable. The less effective th
programme, the more likely will it be that subject
seek other help. No such effects could be noticed
however, since only a few secretaries had sought trea ¥
ment elsewhere and these were fairly evenly divided
between the groups.

The subjects in the present study in general repor
ed fewer sickdays per person than has been presented
in other reports on sickleave for women in Sweden
(6). On the other hand, the present study only includ
ed secretaries currently working, thus eliminating ins
dividuals who during the intervention period were on
long term sickleave. There was no indication thal
sickleave had been affected by the intervention. Thig



is in accordance with several back school studies
which have failed to show a favourable effect on
sickleave (9, 17, 26).

When viewing the limited effect of neck school
found in this study, psychosocial workplace factors
may deserve some further attention. Special care had
been taken to ensure that they were included in the
reinforced neck school programme. The psychologist
(ricd not only to identify the problems, but also to
formulate strategies to alleviate them. This proved to
he more difficult than expected, and although many
secretaries agreed that work organization, as well as
social relations at work, needed to be improved, it
was difficult to formulate measures which the indi-
vidual secretary felt could be carried out. In fact, out
ol the 64 changes agreed upon by the reinforced group
(1B). only 8 pertained to psychosocial problems. One
fuctor in particular over which the intervention pro-
gramme had no control was the total workload. The
results indicate however, that it was a factor of impor-
lance, since, when the workload was subjected to
statistical control positive effects were diminished.

In summary, despite good compliance, there was
litlle indication that neck school had any effect of
¢linical importance on muscular discomfort. Two fac-
fors in particular are thought to have contributed to
this. Firstly the neck school offered only limited new
knowledge and secondly the psychosocial work relat-
¢d factors were not easily modified on an individual

level.
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