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Intensive dynamic training for females with chronic
neck/shoulder pain. A randomized controlled trial

Annette Randiev, Mikkel @stergaard, Claus Manniche, Peter Kryger, Alan Jordan, Susanne Heegaard and Bents
Holm Department of Rheumatology, Mwidovre Hospial, Denmark

Objectives: To comparée the clinical effectivenass of an intensive three-month
training programme with a less mtensive programme on females suffenng
from chronic neck/shoulder pain,

Study design: A prospective observer-blinded clinical mal including 12-month
pretreatment follow-up.

Setting: Patients were referred to the Depariments of Rheumatology and
Physicat Medicine at Hvidovee Hospital by their general practitioners. Training
was undertaken at a sateliite clinic for physiotherapy of Hvidovre Hospital.
Subjects: Temale patients aged 18-65 years suffering from chronic
neck/shouider pain for a minimum of six months.

Intervention: Patients were examined by a physician in order to exclude
senous diseases. They were then randomized 10 either an intensive
neck/shouider training programme or a programme of lesser intensity but of
similar duration.

Main outcome measures: Scales measuring pain and activities of daily living
(ADL) were used, and strength and endurance measurements of the cervical
and shoulder muscles were carried out at baseline ang completion of the
study. Follow-up measurements were carried out by postal questionnaire at
6 ancd 12 months after inclusion, and included pain, ADL and treatment
satisfaction measuremeants.

Results: Seventy-seven patents were included in the trial, of whom 27 {69%}
completed the intensive programme and 25 {81%) the lighier programme.
Forty-one (>80%] completed the foillow-up questionnares. The patients in the
wo groups did not differ with regard lo age, pain, ADL scores and physical
measurements prior to training. Patients in both groups that completed the
trial demonsirated statistically significant improvements in nearly all of the
outcome measuremeants at completion, ADL scores maintained stabstical
significance at 12 months in both groups, but pain scores were only
significantly improved in the intensive group at 12 months tollow-up. There
was no stalistically significant difference between groups regarding pain or
ADEL, but overall 50% of all patients showed improvement.
Conclusions: The type of low-tech dynamic training used in aither of our
two programmes resuited in both subjective and cbiective improvements in
patients suffering from chronic neck/shoulder pain, but there were no
statistically significant differences in outcome between the two approaches.
The subjective improvements were maintained throughout the follow-up
perod.
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Introduction

Spinal pain is one of the more frequent causes of
sick teave in Denmark.! To date, research has pri-
marily focused on low-back pain patients despite
the fact that neck pain is as prevalent as low-back
pain.”* This is probably because low-back pain
frequently feads 1o disabilily pensions while neck
pain reduces the patients” quality of life, but
rarely resulis 1 longer periods of sick leave. Epi-
demiological studies have demonstrated that risk
factors for the devclopment ol neck/shoulder
pain include {emale gender, age., stress levels and
static work postures, particularly with clevated
extremities.t ™

As s the case with low-back pain patients, clin-
ical findings in neck/shoulder pain paticnts arc
rarely definitive and often only include stiff, ten-
der muscles and reduced motion even after thor-
ough clinical examination.””

These similarities between neck and low-back
pain’ inspired us to carry out a rehabilitative trial
utilizing the same principles (low-tech. group
training) as those shown to be successful in the
rchabilitation of low-back pain patients™" and in
the treatment of workers suffering from
neck/shoulder symptoms.® The current trial was
designed to compare the clinical effectiveness of
twa types of training on chronic neck/shoulder
patients

Methods

All general practitioners in the referral area of
our hospital received a written invitation to refer
female patients with chronic neck/shoulder pain
to our department for cxamination and eventual
inclusion to our study {Figure 1). Only female
patients were included duce to the greater fre-
quency of neck/shoulder symptoms in this gender
and due to differences in neck strength measure-
ments between males and females. A list of inclu-
sion and exclusion criteria was included in the
invitation (sec Appendix 1), After referral from
their general practitioners, patients were ¢xam-
ined by a rheumatologist o determine whether
the inclusion criteria were met. Following this
patients underwent sirength and endurance mea-
surements of the cervical and shoulder muscles
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and filled out the questionnaires. They were then
randornized (by drawing a number oui of an
envelope) to cither the intensive training pro-
gramme or the lighter programme. These pro-
grammes were carricd out in groups. Sessions
were approximately of one and a half hours dura-
tion with a frequency of three times per week
(total 36 sessions both groups). The difference
between tralning progranunes was the dosage of
the intervention. The programmes are described
below and individual excreises are illustrated in
Figure 2.

Light training

Sessions began with hot packs for 14 min. This
was followed by stationary bicyeling and the
stretching of relevant muscle groups for 15 min.
There werc six excrcises for the neck and
shoulder muscles. These were carried out once in
each session and included 20 repetitions of cach
exercise.

Intensive training

Sessions began with bicycling and the stretch-
ing of relevant muscle groups (L0 min). There
were seven excreises for the neck and shoulder
area. Each exercise was carried out with 20 rep-
etitions per round and five rounds were carried
out in each session. Additionally, shoulder exer-
cises were carried out with increasing resistance.

Outcome measurements

Pain was mcasured with two [l-point box
scales measuring pain at the moment, and the
average level of pain in the preceding 14 days
(total 0-20 points).! In addition. the intake of
pain-relieving medication was reported as yes or
nao,

Activities of daily living (ADL} werc measured
using a newly developed disability scale (see
Appendix 2), based upon a validated low-back
pain rating scale.'? This has demonstrated good
reliability and validity.™ Pain and ADL ques-
tioanaires were filled out at baseline, after three
months of training and 6 and 12 months after
baselinc (total 040 points).

Maximal voluntary isometric contraction of the
flexors and extensors of the cervical spine were
tested with strain-gauge equipment {Figure

3).%" This measuring system has demonstrated
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(e)

(b) (F

{c)
{g)
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{d)

Figure 2 Cxercises used n the traiming programmea. A =light group: B = ingensmwe group (&l Arm abduction:

Aand B twith increasing foad). i Shouider retraction: A and B (with increasing loadl. (c} Arm swing. A and B (with
increasing loady. {di Neck extension. A and B. (e Neck flaxion: A and B. @ Push-away: A. g Push-up: B. in! Lateral
pull-down; B.
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Figure 3 Dynanormeter for measuring strength and
endurance of neck muscles. {1} Seat, {21 measuring
column; (3} pulley, (4) stram gauge cell (connectad to a
four-channel writer): () pulley system; (6) head strap; {7
tenston ling; (8) weight stack; (9 tracten stning Subjects
sat on the seatl, first with their back 1o the cotumn,
allowing measurement of neck flexion Then they changed
position so ihat the chest was feaning on the chairback 1o
obtain extansion measurements. Maximum voluntary
contraction (MVC) and isametnc enduance (IE) at 0% of
MVC wara recorded. MVC was measuwed in kiloponds
and later converted 0 Newlon-metres {INmb IE was
rmeasured in seconds Tests of MVC and 1E were
performed with a starting positon of 157 flexion

good reliability. ! Measurements are presented in
Newton-meties {(Nm). Isometric endurance of
these muscle groups was tested using 60% of the
vatues oblained during maximal strength mea-
surements and measured in sceonds, Isometric
endurance of the shoulder muscles was measured
with patients holding a 2 kg weight with arms
stretehed out perpendicularly from the shoulders.

the test

sceonds and
stopped if movement of more than 3 cm was reg-
istered.® Strength and endurance measurements
were carried out al bascline and alter three
months of training.

Time was mcasured in

Statistical methods

Standard  nonparametric  statistics  were
employed. Wilcoxon's rank sum test was used for
the comparative paired statistical tests {i.c. within
group) and Maun-Whitney U-tests were used tor
unpaired comparative analysis. Fisher's exact test
was used to compute overall success rales. A
20% improvement {rom bascline valucs was con-
sidered to be clinically relevant.

Results

Nincty-four paticnts were referred to our depart-
ment. Eighty-nine of these fulfilled the inclusion
criteria, but only 77 attended the entrance exam-
ination and were actually included in the ligure
(Figure 1). Mean age was 39 years (range 18-61}
with symptoms lasting for median 48 months
{range 6-348). Forty-one were randomized to the
light training of whom 25 (61%) completed (reat-
ment, and 36 were randomized to the intensive
training programme of whom 27 (75%) com-
pleted treatment. Reasons for not completing the
trial are given in Table L. Six- and 12-month fol-
low-up postal questionnaires were completed by
20 {(80%) in the lightly tramed group at both
intervals and by 23 (85%) and 21 (78%) in the
intensive group. respectively.

The patients in the two groups did not differ
with regard 1o age. pain. use of pain-relicving
medication, ADL scores and in physical mea-

Table 1 Reasons for not completing the tral
Light intensive
trainmg rawning
Signs of nerve root pressure 0 0
Worsening of sympiems 3 3
Sickness not related 10 neck/
shoulder pam 3 2
Not enough time 10 come 1¢
freatment 7 3
Mg information given 3 1
Total i6 9




surements prior to the training.

In bolh groups paticnts improved significantly
with regard to objective parameters al conclusion
{Table 2), but no siatistically significant dilfer-
ence between groups could be demonstrated,
Regarding ADL., median scores improved by
25% (Irom t6 to 12) in the light group at con-
clusion. and staved at this level for the rest of the
abservation period (Figure 4). In the intensive

group the median ADL score improved by 38% |

{(from (6 1o [0) and remained at this level. Pain
scores decreased by 25% (from 12 to 9) after
training in the light group, but returned Lo basc-
linc valucs al the 6- and 12-month postal ques-
tionnaire {Figure 5). In the intensive group pain
scores decrcased by 20% (from 12 to 10) at con-
clusion and improved cven further at the 6-
month interval to 33% lower than at baseline
{ffrom 12 10 B). After 12 months the gains
declined to a 20% improvement over baseline
values (Figure 3). In accordance with this, more
patients in the intensive group discontinued their

Table 2
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intake of pain-refieving medicalion after training
than paiients in the less intensive group (Figure
6). Despite these differcnces within the groups,
we could not demonstrate any statistically signif-
icant difference betwecn the groups at any time
{probability vatues ranged from .07 to (0.99).

The overall success rate was 30% at conclusion
and 60% one year after inclusion (Table 3).
There were no statistically significant differences
between groups.

A subgroup of analysis of the patients that did
not complete the study as opposed to those that
did, demonstrated that these persons were
yvounger (median age 33 compared to 41 years for
the patients who completed the training; p-value
0.002). They did not use pain-relieving medica-
tion on a daily basis. and they had greater
maximal extensor strength (16.66 Nm  versus
13,72 Nm; p = 0.03). This may indicate that their
neck/shoulder problem did not warrant such a
substantial intcrvention as the onc offered.

The change in objective measurements 1IN both groups from baseling

Before training Alter training % increase Probability of
differance
between groups
post trainmg

MVC extension A 13.7 Nm 16.7 Nm +22%
(10.5-17.7} {11.8--19.2)
0.06
B 17.7 Nm 225 Nm +27%"
(12.2-20.6) (14.7-24.0)
MVC Hexion A 12,7 Nim 18.4 Nm +44% "
9.0-14.7) {12 7-19.8)
(.82
B 14.7 Nm 18.6 Nm +26% ™
9.8-17.2) (11.8-20.6)
£ extension A 803 99s +24%
(30-152) (40-140}
0.45
B 91s 121s +32%
(30-190) 60-212)
IE flexion A 44 g 59s +34%*

(21-80) (22-108)

055
B 305s 67 s +120%*
(22-50) (46-108)

‘<005 in Wilcoxon-Pratt (assessing change withun the group, not between).

A ffight group} and B (intensive group). Median values for maximal voiuntary contracuon (VIVC) in Newton matres (Nm)
and isometric endurance (IE) in seconds Figures in brackets represent the 90% confidence interval. Probabilives for
chfference between the two groups at completion after Mann-Whitney (Hest are shown in the last column.
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Score

°1

p<003

{rss intensive
* group

*

Inkensive group

0+ + & —
BASELINE COMPLETION FIRST SECOND
FOLLOW-UP FOLLOW-UP
0,79 {0,99) (0,43) (0,26)

Figure 4 Median values for ADL in the light group and intensive group.
The bne beneath the figure shows e corresponding pvalues m the

Mann-Whitney (Mest for companson of groups.

Discussion

Rescarch of the past decade has shown that treat-
ment interventions that activate patients with
low-back pain resalt in superior treatment results
than passive wreatment stralegies.! ™ Treatment
concepts for low-back pain patients that focus on
activating paticuts through training as well as del-
cgating responsibility to patients for their own
well-being, have become popular in both the
United States and Scandinavia.'*™ The duration
of tratning intcrventions {minimum 2-3 months)
has been shown o be of extreme importance. as
has the training dosage ™ 6820 There has
been much  less rescarch on neck/shoulder
patients, probably because the cconomic impact
of neckishoulder pain is less than that of low-
back pain, and only a few trigls have been pub-
tished. The results of these trials® as well as the
theory that we could transfer training concepts
from low-back pain patients to neck/shoulder
pain paticnts, formed the foundation for the
training programmes used i this trial,

Both of the tested iraining programmes
resufted in improved physical measurements
alter three months of training. Maximal strength
gains are similar to those seen in other studies
involving the neck muscles' and our improve-
ments in relative endurance are similar to low-
back training protocols.'® The lack of statistical
difference between groups may be due 1o the fact
that both groups improved with regard to pain
and that this was probably reflected in the objec-
tive measurements,

Scores for ADL also improved in both groups
and were mainained at the 12-month question-
naire. Relative gains were were similar 1o those
scen in fow-back pain patients.” With regard to
pain, the intensive group demonstrated greater
improvement since they maintained & fower pain
level throughout the observation period as
opposed to the less intensive group whose values
rcturned o baseline levels after six months,
Despite these differences we could not demon-
strate  any  statistically  significant  difference
belween groups at any interval.
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Could this be because we were only recording  median duration of 48 months at baseline, and
the natural history of neck/shoulder pain? We do most of them had been through various kinds of
not believe this o be the case as the patients in  treatment including traditional physiotherapy
our trial had chronic neck/shoulder pain with a  and were psing pain-relieving medication on a

20 S_lF‘_ore

18 1 *P<0,05

16 1

14 4+ :;::::ﬂemh‘e

*

* Inkeriive group
8 -+
4 e
2 " -
8 + t + -
BASEEINE COMPLETION FIRST SECOND
FOLLOW-UP FOLLOW-UP
L 1 1 §
(0,35) {0,26) (0,07} (0,26)

Figure 5 Median values for pain in the light group and intensive group
measured by 2 x 11-point box scale. The line beneath the figure shows
the corresponding pvalues in the Mann-Whitney (ftest for comparison

of groups.
Number of
patients
25
0
Less intepsive
158 frone
.............................................. NS.
10
NS. Intensive
grovp
g4
/] T 7 3
Baseline Completion First follow-up Second folfow-up

Figure 8 Number of patients using pain-relieving medication within the
fight and intenswve groups.
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Table 3 Patient satisfaction n the fight trained group (A) and the intensively trained group (B}

Completion First follow-up Second foilow-up
A B A B A B

Very satisfied 7 (28%} 4 {16%) 3 {15%) 4 {18%! 4 (22%) 5 125%)
Satsfied minor 4 116%) 13 {469} 8 (409%) 10 (43%) 6 {28%) 5 (25%)

complaints .
Satisfied some 8 {329%) 5 {19%) 2 (109%;) 4 (17 %} 1 (6%} 5 (25%!

trouble
Unchanged 5 {24%) 5 {19%) 7 (359%) 5 {22%} 8 (38%) 6 (31%)
Deteriorated 0% 0% 0% (0% T A{6%!) 0%

daily basis. Could a lack of dillerence between
groups have been avoided by incduding more
patients? Probably not. The risk of committing a
type two error in our setting was less than 5%,
when choosing a minimal relevant difference at
20% [rom baseline 1o conclusion,

We think the reason should be sought in the
fact that there was too litile difference between
the design of the 1wo programmes, In our setup
we were only able to increase resistance pro-
gressively in the shoulder muscles, This was not
possible for the neck muscles (because we
wanted 1o avoid using high-tech equipment), and
except for the number of repetitions the dosage
for the neck muscles was the same for both
£roups,

Sixty per cent of the patients in both groups
reported no or only minor symploms 12 moaths
following treatment. We believe this result (o be
ol importance in that we were unable o find any
other randomized trials  involving  chronic
neck/shoulder patients that have demonstrated a
positive long-term effeet. The reason for this
long-term effect remains speculative, Training
progranunes stuch as ours probably work at dif-
ferent lovels.

it addition Lo gains in strength. endurance and
co-ordination, paticnts come to belicve that they
are capable ol much more than they previously
thought possible. This chuanpe of attitude towards
their problem may have a considerable and last-
ing elfect.”

Our irtal is weakened by the large percentage
o dropouts. The most [reguently given reason
‘or not completing the trial was lack of fime, thus
ndicating that there was a disparity between the
nagnitude ol the problem as scen {rom the
satient’s perspective and the duration of the

intervention (one and a half hours, three times @
week for three months).

Please recall that 12 of the patients did not
show up for the initial examination after being
referred to our department (Figure 1) and that
out of 25 dropouts 10 claimed that they could not
find titme for the training and four never gave any
information about why they discontinued train-
ing. We had scheduled iraining scssions after
working hours, but it was obviousty a problem for
many patients to manage training as well as go
to work and look after their families. In our study
only 5% of patienis were on sick leave in con-
trast to the 50-100% of patients on sick leave or
secking pensions in many low-back pain tri-
als.**3* The compliance in the Swedish (rial” that
among others, inspired us to design the training
programme as we did, was also considerably
higher but training in this study was carricd out
at the workplace during working hours,

Only three patients in ¢ach group did not com-
plete the trial due to increased pain. None were
found 10 have signs of ncrve root involvement or
any other serious complicattons. We did not find
it cthically correct to include a control group that
was either untreaied or treated with traditional
physiotherapy because many of our patients had
alrcady undergone this type of intervention as
well as other treatments.

In conclusion, the training programmes utilized
in this rial demonstrated positive and lasting,
clinical gains on the majority of the chronic
neckishoulder patients included in this trial. Due
to the tact that there was no control group we
cannot objectively determine whether the success
of our interventions was simply due to time. Side-
effects were rare and not severe. The trial also
demonstrates that satisfactory results can be

|
|




obtained without employing advanced equip-
ment. The benefil secen was not related to the
intensity of treatment.
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Appendix 1 - Inclusion and exclusion criteria

Inclusion criteria

1} Female subjects aged 18-65 years

2)  Neck/shoulder pain of a minimum of six months duration
3) Residence within short distance to the hospital

Exclusion criteria

1) X-ray of the cervical spine revealing underlying disease (cancer, spondylolithesis, fracture, etc.)

2) Positive foramen compression test

3} Climical signs of acute nerve rool compression

4} Previous surgery or major trauma to the cervical spine

5) Any known inflammatory joint disease

6) Headache dominating over neck pain

7} Typical migraine

8) Any somatic diseasc which would make earrying out a training programme diificult

9) Any psychosocial problems which would make carrying out a training programme difficult,
suchh as drug or alcohol abuse etc.

Exclusion after randomization

1} The development of clinical signs indicative of nerve root compression
2) The inability to carry out the full training programme after six sessions
3 More than 30% absence [rom training sessions

Appendix 2 - Activities of daily living (ADL| questionnaire
Can give
problems

1) Can you sleep at night without
neck pain inlerfering?
2) Can you manage daily activities without
seck pain reducing your activities?
3) Can you manage daily activities without
help [rom others?
4y Can you manage putting on your clothes in the
morning without taking more time than usual?
5) Can you bend over the washing basin in order
1o brush your teeth without getting neck pain?

Q23 04 0z

6) Do you spend more time than usual at home
because of neck pain?

7) Do you remain in bed tonger than usual
due to neck pain?

&) Do you feel that neck pain has influenced
your emotional refationship with your nearest family?

Q0 0O 00 0

o o o a g 2 O 4d ua u

4

9) Have you had to give up contact with other people
during the past two weeks due to neck pain?
10) Do you feel that neck pain will influence your future?

(I [ R B
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