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Reliability of Clinical Tests in the Assessment of
Patients With Neck/Shoulder Problems—Impact
of History

Bo C. Bertilson, MD,* Marie Grunnesjö, DN,* and Lars-Erik Strender, MD, PhD†

Study Design. A clinical trial on patients receiving
neck/shoulder physical examinations.

Objectives. To analyze reliability of clinical tests, prev-
alence of positive findings in the assessment of neck/
shoulder problems in primary care patients, and the im-
pact of history, including pain drawing, on these
parameters.

Summary of Background Data. Reliability of clinical
tests varies, perhaps partly because of the impact of his-
tory. To our knowledge, this has not been studied before.

Methods. Two examiners independently assessed 100
patients with a set of 66 clinical tests divided into 9 cate-
gories. Half of the patients were examined with and the
other half without knowledge of history. Reliability as
expressed by percentage agreement, kappa coefficients,
and prevalence of positive findings was calculated.

Results. Reliability of clinical tests was poor or fair in
several categories and did not alter with history. Only a
bimanual sensitivity test reached good kappa values.
With known history, prevalence of positive findings in-
creased. Bias was apparent in all test categories except
sensitivity tests. Four out of five patients were diagnosed
to have neurogenic dysfunction in the affected area.

Conclusions. Our sensitivity test was the most reliable
and also exempt from bias and should be studied further.
Some common tests may not be reliable. History had no
impact on reliability of our tests but increased the preva-
lence of positive findings. Neurogenic dysfunction seems
very common in patients with neck and/or shoulder prob-
lems and should be screened for. [Key words: neck/shoul-
der pain, physical examination, reliability, impact of his-
tory, neurogenic dysfunction] Spine 2003;28:2222–2231

The diagnostic procedure is the basis of medical deci-
sion-making. History and physical examination are con-
sidered the most important sources of patient informa-
tion.1,2 The physical examination usually follows history
to confirm suspected pathology. Thus, history sets the
tone and practically determines the form of the physical
examination, thereby influencing the diagnostic proce-
dure itself. Could it be that history also influences the

reliability of clinical tests and/or the prevalence of posi-
tive findings in the physical examination?

Studies of patients with back pain show that there is a
relatively weak agreement between the results of physical
examination and history.3 Leclaire et al4 found that the
diagnostic accuracy of even experienced clinicians was
less than chance when history and the physical examina-
tion were assessed on simulators of back pain. Vroomen
et al5 found that consistency in overall diagnosis in-
creased kappa values from 0.40 to 0.66 when history
was added to the physical examination in assessing lum-
bar nerve root involvement. We have not found any re-
port on how history may influence the reliability of a
specific clinical test in the examination of the upper
spine. Patients with neck and/or shoulder problems are
of special interest as their symptoms are interpreted to
have a predominately psychosocioeconomic origin6 with
few anticipated (and noted) clinical findings. Yet our
experience is that careful neurologic testing reveals neu-
rogenic dysfunction, that is, clinical signs of neurologic
disturbed sensory and/or motor function in the affected
and expected area or organ. The reliability and validity
of our clinical tests need to be evaluated.

This study is part of an investigation of patients with
neck and/or shoulder problems designed to evaluate the
reliability of pain drawing, history, and clinical tests and
their respective possibilities for predicting/finding neuro-
genic dysfunction. The aim of this paper is to discuss
reliability of clinical tests, prevalence of positive findings
in the assessment of primary care patients with neck
and/or shoulder problems, and the impact of history on
these parameters.

Materials and Methods

Examiners and Patients. Between November 1998 and April
1999, a physician (examiner B) and a doctor of Naprapathy
(examiner M)—a manual therapist certified in the Swedish
health care system—both working at Torvalla (a clinic special-
izing in pain diagnostics and sports medicine) examined 100
patients included in the study. Patients were recruited by hav-
ing the six primary-care units in Haninge, south of Stockholm,
consecutively refer all who met the inclusion criteria: neck
and/or shoulder problem with or without radiating pain, age
16 to 66 years, speaks and understands Swedish. Exclusion
criteria were: previous examination at Torvalla for neck and/or
shoulder problems in the last 3 years or factors contraindicat-
ing a complete examination, such as serious infection or cancer.
Referral could be done with or without prior examination
and/or treatment. Referred patients were informed by our sec-
retary by phone and letter about the study and asked if they
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wanted to participate. No one declined. A total of three pa-
tients were not enrolled because they did not meet the language
criteria. One examiner’s assessment of one patient was lost;
therefore, the interexaminer figures are calculated on 50 � 49
patients. Approval was obtained from the regional ethics
committee.

Randomization and Procedure. A secretary scheduled par-
ticipating patients into pairs at the same appointment. The first
of the two patients to arrive was assigned to one of the two
examiners in one of two groups (Figure 1) according to a ran-
domization list made up by an independent statistician. The
second patient in the pair was listed, and not randomized, in
the same group but started with the other examiner. The list
was balanced at every eighth pair and prepared for 160 patients
in case of dropouts. Examiners had no insight as to how pa-
tients were listed. Before seeing an examiner, each patient filled
out a pain drawing (Figure 2) and a history questionnaire that
were copied and carried by the patient in an envelope. They
were then introduced to the allotted examiner.

In Group I, the physical examination was performed with-
out knowledge of history. Only questions as to whether a cer-
tain clinical test was positive could be asked. The findings of the
clinical tests were noted on a standardized protocol. After-
wards, the history was made known to the examiner, but no
change in the physical examination protocol could be made.
Patients would then change rooms, and the protocols were
handed to the secretary. The other examiner would, without
knowledge of the previous examination, repeat the procedure.

In Group II, the examiner would first look at the pain draw-
ing and the history questionnaire and then interview the pa-
tient. The physical examination was then performed, and the
protocols were handed to the secretary before patients changed
rooms and let the second examiner repeat the procedure.

During assessment sessions, patients were not told any re-
sults and were instructed not to discuss or reveal anything from
previous sessions. Afterwards, patients were informed by the
physician about findings, given recommendations and, when

applicable, immediate treatment. The same information was
sent to the family physician in charge. Total time devoted to
each patient was about 2 hours.

History. History included a pain drawing, a questionnaire
(Appendix I), and an interview. On the pain drawing (Figure 2),
the patient noted discomforting areas by shading them with a
lead pencil and noted the level of discomfort over time on a
chart. The questionnaire contained 22 questions concerning
debut, duration, level of pain and dysfunction, and the effect of
given treatments. The patient answered the questionnaire with
black ink. During the interview, the examiner could add ques-
tions as wanted and make comments in red ink to the pain
drawing and to the questionnaire.

Physical Examination. The testing technique of the 66 clin-
ical tests, divided into 9 categories, included in the physical
examination is presented in Appendix II. Emphasis was placed
on neurologic tests because of examiner B’s experience that
these patients often have neurogenic dysfunction. Both exam-
iners were used to the clinical tests after 6 years of work in the
same clinic. However, only the physician performed the sensi-

Figure 2. Pain drawing. A. Where and what kind of discomfort?
Shadow all pain/discomfort this last week, shadow darker where
there has been more discomfort. Write by the figure what kind of
discomfort: buzzing, tingling, pricking, aching, cramp, etc. B. When
and how discomforting? How has the pain/discomfort varied since
the first time you experienced it?

Figure 1. Study flow.

2223Reliability of Clinical Tests • Bertilson et al



tivity test in the bimanual way before the study. A pilot study
on 24 patients was done to reach unity on how to perform and
evaluate history and clinical tests including the bimanual sen-
sitivity test. Two sessions to evaluate performance were held at
one-third and two-thirds into the study, respectively.

Statistical Analysis. Interexaminer reliability is expressed as
overall agreement in percentages on positive and normal eval-
uations and by kappa statistics.7–9 The prevalence of positive
findings is presented in percentages. Statistical significance be-
tween kappa values, prevalence of positive findings, and agree-
ment on these was accepted if P � 0.05 when calculated by the
two-sample test for binomial proportions as described by Ros-
ner10 and Altman.11 Fisher exact test and Mann-Whitney U
test were used to calculate statistically significant differences
between the groups concerning the characteristics of the
patients.

The kappa value is influenced by the prevalence of positive
findings and is attenuated most severely towards low values
when the prevalence is either particularly low or high.12 There-
fore, kappa was not calculated when the mean of the examiners
prevalence was below 10% or above 90% or when prevalence
of one examiner was 0%. Kappa values are classified as fol-
lows; �0, worse than chance; 0 to 0.2, poor; 0.21 to 0.4, fair;
0.41 to 0.6, moderate; 0.61 to 0.8, good; and �0.8, very
good.11,13

Results

The patients’ characteristics are shown in Table 1. The
average patient in both groups was a 43-year-old woman
with 4 to 5 years of chronic pain/discomfort, originating
from the neck and at a pain level of 60 to 70 on the VAS
100 scale. Neurogenic dysfunction in the area of discom-
fort was diagnosed in 74% to 92% of the cases at the end
of the examiner’s assessment. Examiner B noted more
neurogenic dysfunction than examiner M (not statisti-
cally significant).

There was one statistically significantly difference be-
tween the groups. Patients in Group I were diagnosed to
have more combined neck/shoulder origin of their dis-
comfort than patients in Group II (P � 0.05).

No contraindications to further examination were
found in the general status of any patient. In some tests,
a decision on whether left, right or both sides showed
pathology was considered. These decisions did not alter
the kappa value of any category of tests in any significant
way, therefore they are not presented.

Interexaminer Reliability
Kappa values altered significantly in 2 of the 66 tests
when knowledge of history was added to the physical
examination: isometric contractions of the shoulder
(0.69/0.27 without/with knowledge, P � 0.05) and ten-
derness of paraspinal muscles (0.04/0.46, P � 0.01)(Ta-
ble 2).

Without knowledge of history, the highest kappa val-
ues were noted for neck traction relieves (0.8), shoulder
pain on abduction–adduction (0.77), and sensitivity to
pain in the neck (0.72). With known history, 7 out of 10
sensitivity tests had values �0.7, as did one tenderness

test. The lowest values with and without knowledge of
history, indicating less than chance agreement, were
found for reflex and hypotrophy tests. Nerve stretch,
head movement, and most strength tests showed poor to
fair values. The mean kappa value for all tests was 0.42
without and 0.43 with knowledge of history.

Prevalence of Positive Findings
With known history, 53 (80%) of the 66 tests showed an
increase, 11 (17%) a decrease and 2 (3%) an unchanged
prevalence of positive tests (mean of examiners B and M)
compared to those tested without knowledge of history
(Tables 2 and 3). The increase was statistically significant
in 10 tests, 6 of these in sensitivity testing. The highest
prevalence of positive findings, 78 to 82% with known
history, was noted for palpable tenderness of the spinal
processes and paraspinal joints in the lower cervical
spine (C4–C7). The sensitivity tests in the corresponding
dermatomes (C4–C7) were positive in 45 to 63% and
Spurling test in 49 to 68% of the cases when history was
known. The tests with the lowest prevalence were the

Table 1. Characteristics of the Patients

Group

Physical Examination

Without
History (I)

With
History (II)

No. of patients 50 50†
Age (yrs)

Mean 42.7 43.5
Range 18–66 25–66

Gender (females/males) 30/20 37/13

Duration of discomfort

Mean (mos) 57 51

Range 5 days 25
yrs

9 days–60
yrs

No. % No. %

Acute, �1 wk 1 2 0 0
Subacute, 1 wk–3 mos 10 20 18 36
Chronic, �3 mos 39 78 32 64

Pain level (VAS 1–100)

Median 60 70

Range 0–100 20–100

Diagnosis (origin of discomfort) according to the examiner’s assessments

B/M (no.) Mean (%) B/M (no.) Mean (%)

Neck 29/27 56 39/44 83
Shoulder 7/5 12 3/2 5
Neck and shoulder 13/17 30 7/3 10
Other 1/1 2 1/1 2

50/50 100 50/50 100
Neurogenic dysfunction

in affected area
44/37 81 46/40 86

† Results of one of the examiners physical exam on one patient in Group II
were lost, therefore interexaminer data on the clinical tests are computed on
49 instead of 50 patients.
VAS � visual analogue scale.
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Table 2. Prevalence of Positive Findings and Interexaminer Reliability Without and With Knowledge of History
(n � 49 � 50)

Clinical Test

Prevalence of Positive Findings Kappa Value

Without
Examiner With Examiner

Without With
Mean of
B � M

Overall
Agreement

Without With Without With

B M B M

% % S % % S % % S % % S k SD k SD S

Cervical ROM
Ventral flexion 6 12 6 12 9 9 94 90 — — — —
Extension 22 16 31 16 19 23 82 69 0.42 0.16 0.15 0.15
Right lateral flexion 18 20 22 20 19 21 74 82 0.16 0.16 0.45 0.15
Left lateral flexion 24 38 20 38 31 29 70 73 0.31 0.14 0.37 0.14
Right rotation 18 46† 27 42 32 34 60 63 0.16 0.12 0.2 0.14
Left rotation 32 56* 31 58* 44 44 68 59 0.39 0.11 0.18 0.14

Shoulder tests
Abduction–adduction 64 70 55 64 67 60 90 82 0.77 0.09 0.62 0.11
Isometric contraction 32 38 12 34* 35 23 86 73 0.69 0.11 0.27 0.15*

Tenderness
Spinal process C1–C3 42 50 57 60 46 59 80 76 0.6 0.11 0.49 0.13
Spinal process C4–C7 54 70 78 82 62 80† 72 84 0.42 0.12 0.5 0.15
Spinal process T1–T3 38 44 55 56 41 56 78 90 0.55 0.12 0.79 0.09
Spinal process T4–T7 58 54 63 62 56 63 72 76 0.43 0.13 0.47 0.13
Paraspinal joints C1–C3 58 48 69 62 53 66 66 65 0.32 0.13 0.22 0.14
Paraspinal joints C4–C7 76 76 84 82 76 83 76 88 0.34 0.15 0.55 0.16
Paraspinal joints T1–T3 22 52† 39 62* 37 51 70 76 0.41 0.1 0.51 0.12
Paraspinal joints T4–T7 30 46 43 54 38 48 76 80 0.5 0.12 0.59 0.12
Neck muscles 22 8 20 16 15 18 82 84 0.32 0.16 0.46 0.16
Brachial plexus 20 40* 45 46 30 45* 68 61 0.27 0.13 0.22 0.14
Scapula 30 28 41 30 29 35 66 69 0.17 0.15 0.33 0.14
Paraspinal muscles 2 18* 18 18 10 18 80 84 �0.04 0.03 0.46 0.16†
Shoulder 50 66 45 62 58 54 76 89 0.52 0.11 0.38 0.13
Upper arm 22 12 20 12 17 16 86 84 0.51 0.15 0.4 0.17
Lateral epicondyle 18 26 27 28 22 27 76 86 0.31 0.15 0.64 0.12
Medial epicondyle 16 24 18 30 20 24 84 80 0.5 0.15 0.45 0.15
Lower arm 14 16 12 8 15 10 90 92 0.61 0.16 0.56 0.2
Thenar 6 6 16 12 6 14 96 88 — — 0.5 0.18
Middle hand 10 8 20 18 9 19 94 86 — — 0.55 0.15
Hypothenar 4 4 16 14 4 15* 100 90 — — 0.61 0.15

Hypotrophy
Chin 0 2 2 4 1 3 98 94 — — — —
Neck 26 2† 14 2 14 8 72 84 �0.04 0.04 — —
Neck-shoulder 18 2† 22 2† 10 12 80 80 �0.04 0.03 0.05 0.16
Shoulder 8 6 14 6 7 10 90 80 — — �0.11 0.04
Upper arm 10 2 0 4 6 2 88 96 — — — —
Lower arm 4 0 0 0 2 0 96 100 — — — —
Hand 2 0 8 2 1 5 98 94 — — — —
Chest 2 12 0 16* 7 8 86 84 — — — —

Sensitivity to pain
Chin 28 28 49 44 28 46* 84 88 0.6 0.13 0.75 0.09
Neck 36 24 51 38 30 44* 88 84 0.72 0.1 0.71 0.1
Shoulder 52 46 63 52 49 58 78 73 0.56 0.12 0.46 0.13
Upper arm 62 50 63 58 56 61 80 88 0.6 0.11 0.78 0.09
Thumb 32 42 59 52 37 56* 78 90 0.53 0.12 0.79 0.09
Middle finger 32 36 45 54 34 49* 80 78 0.56 0.12 0.56 0.12
Little finger 34 32 53 50 33 52* 82 86 0.59 0.12 0.71 0.1
Axilla 46 44 55 56 45 56 78 86 0.56 0.12 0.71 0.1
Chest 14 26 31 26 20 28 80 80 0.39 0.15 0.5 0.14
Foot 26 32 49 46 29 47* 82 86 0.56 0.13 0.71 0.1

Strength
Head flexion 32 24 43 26 28 34 72 67 0.31 0.14 0.28 0.14
Head lateral flexion 20 26 31 32 23 31 82 78 0.49 0.14 0.48 0.13
Shoulder elevation 12 32* 20 28 22 24 76 84 0.34 0.13 0.57 0.13
Arm abduction 16 32 22 30 24 26 76 76 0.36 0.14 0.38 0.14
Elbow flexion 14 30 22 36 22 29 72 73 0.21 0.14 0.36 0.14
Elbow extension 28 38 27 30 33 28 66 67 0.24 0.14 0.2 0.15
Little finger hook 32 46 43 44 39 43 70 59 0.37 0.13 0.18 0.14

(Table continued)
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reflex and nerve-stretch tests with about or less than
10% of positive findings. The mean prevalence of all
positive findings for examiner B and M was 31 and 32%
respectively.

Bias
A statistically significant difference in prevalence of pos-
itive findings between examiners is considered a sign of
bias.14 At interexaminer trial, this was observed in nine
tests without and in six tests with knowledge of history
(Table 2). There was no statistically significant difference
between examiners in the category of sensitivity and re-
flex tests only.

Mean Kappa Values for Categories of Clinical Tests
There were no statistically significant differences in the
mean kappa values of the two examiners for categories
of test with and without history. Interexaminer mean
kappa values for the 10 sensitivity tests increased from
0.57 to 0.67 with knowledge of history, as did the ten-
derness tests from 0.4 to 0.49 (Table 3 and Figure 3). The
two shoulder tests had a mean kappa of 0.73 without
and 0.44 with known history. The other categories of
tests were even less affected by history.

Discussion

The sensitivity tests we used were the most reliable tests
and at the same time the most likely to increase in prev-
alence with known history. Our results indicate that
knowledge of history did not influence reliability of the
clinical tests but increased the prevalence of positive
findings. Bias in the decision as to what was positive was

present in all categories of tests, except the sensitivity and
reflex tests. A high degree of positive neurologic findings
was observed, especially with sensitivity tests and the
neck-compression/traction tests.

Pain diagnostics, i.e., seeking the origin of pain—its
anatomic correlation, is of vital importance for the un-
derstanding and treatment of any patient.15 Reliable and
valid tests should be sought after in order to secure ac-
curate and effective diagnostic procedures. With knowl-
edge of history, one may expect the reliability of a clinical
test to be greater if we believe that there is a tendency to
judge clinical findings to fit the history. A single obser-
vation of pathology may be interpreted in many ways.
Adding other observations to the history or the physical
examination usually tends to solidify a working diagno-
sis as was shown by Vroomen et al.5 However, Ahl-
beck16 showed that the distribution of pain alone (on a
pain drawing) was sufficient to predict the level of disc
herniation with great accuracy in patients with monora-
dicular sciatica. Further history or physical examination
did not add to the diagnostic accuracy. Also, if history is
unreliable and perhaps even influences the interpretation
of the clinical findings, then the diagnostic inaccuracy
may be increased, as was illustrated by Leclaire et al.4 We
have not found any previous study on the possible influ-
ence of history on the reliability of a clinical test.

Earlier reliability studies of clinical tests in the exam-
ination of the neck/shoulder region have shown moder-
ate to good reliability in identifying the most tender in-
tervertebral joint, assessment of atrophy in the hand,
sensitivity for pain and touch, and Spurling test.17,18

Table 2. Continued

Clinical Test

Prevalence of Positive Findings Kappa Value

Without
Examiner With Examiner

Without With
Mean of
B � M

Overall
Agreement

Without With Without With

B M B M

% % S % % S % % S % % S k SD k SD S

Reflexes
Supraspinatus 0 6 8 12 3 10 94 80 — — �0.09 0.04
Biceps 0 2 4 2 1 3 98 94 — — — —
Brachioradialis 0 6 8 4 3 6 94 92 — — — —
Triceps 6 4 6 6 5 6 90 88 — — — —
Babinski 0 0 0 2 0 1 100 98 — — — —

Nerve stretch
Medianus 10 4 18 8 7 13 94 78* — — 0.03 0.15
Radialis 6 2 16 4 4 10 96 84 — — 0.11 0.18
Ulnaris 8 4 16 2* 6 9 92 86 — — — —

Neck compression/traction
Straight compression 26 40 31 44 33 37 70 73 0.34 0.13 0.44 0.13
Speurling to the right 30 60† 51 68 45 60 66 65 0.37 0.1 0.28 0.14
Speurling to the left 36 52 49 66 44 58 68 73 0.37 0.12 0.46 0.13
Traction painful 14 12 27 24 13 25* 90 78 0.56 0.18 0.41 0.15
Traction relieves 50 56 45 50 53 47 90 82 0.8 0.08 0.63 0.11

Mean of all 24 28 31 32 26 32 82 81 0.42 0.12 0.43 0.13

* P � 0.05.
† P � 0.01.
S � significant difference; k � kappa; SD � standard deviation for kappa; ROM � range of motion.

2226 Spine • Volume 28 • Number 19 • 2003



Studies on palpation of tender points, muscle strength,
joint play, and range of motion have mainly shown fair
to poor reliability.6,17–25 Standardization of clinical
tests24,26 and a “quick, practical, cost-effective” sensitiv-
ity test are being pursued.27–29

Our study confirms the reliability ranking of the pre-
viously mentioned test categories. Our reliability values
may represent an overestimation, compared to the real
situation, because we made a pilot study, had two fol-
low-up sessions to coordinate our methods, and inten-
tionally focused on the clinical tests more than what can
be expected in a real setting where the examiners prob-
ably have less time to evaluate each test. Yet, only our
sensitivity test reached values indicating good reliability
(with known history). This indicates that most of the
clinical tests we used are of questionable value as per-
tains to reliability. The difference in the prevalence of
positive findings between examiners suggests there was
bias in the method of evaluating hypotrophy.

A significant difference in the prevalence of positive
findings between examiners was found in all categories
of tests, except reflex tests (where few tests were positive

at all) and sensitivity tests. This indicates that most of the
tests we used carry a risk of bias, even the Spurling test,
which has proven to be highly specific in detecting radic-
ular pain.30 Is this a result of the examiners’ different
educational backgrounds in this study? Previous studies
by other health professionals have found similar reliabili-
ties to ours.6,17–25 Also, the sensitivity test, where we had
no common experience before the study due to our dif-
ferent methods of performing the test, turned out to be
the most reliable and least differing in prevalence of pos-
itive findings. This suggests that education was not the
determining factor. Rather, we believe that the reliability
of a clinical test depends more on how difficult the test is
to perform in a standardized manner.

The history questionnaire we used was not standard-
ized nor validated and included open-ended questions.
This limits the possibility to compare our results with
other similar studies. Yet, in a clinical setting, open ques-
tions are the rule, and we tried to assimilate the real
setting. The observation that the prevalence of positive
findings increased significantly with known history in 6
out of 10 of our sensitivity tests but in only 4 of all other

Figure 3. Mean kappa values for
categories of clinical tests without
and with knowledge of history.

Table 3. Mean of Positive Findings and Reliability for Categories of Clinical Tests

Clinical Test

Prevalence of Positive Findings Agreement Kappa Coefficient

Without Examiner With Examiner
Without

%
With

% Without With

B M Mean B M Mean k SD k SD

% % % % % %

Cervical ROM 20 31 26 23 31 27 75 73 0.29 0.14 0.27 0.15
Shoulder tests 48 54 51 34 49 41 88 78 0.73 0.1 0.44 0.13
Tenderness 30 35 32 39 41 40 79 80 0.4 0.13 0.49 0.14
Hypotrophy 9 3 6 8 5 6 89 89 �0.04 0.04 �0.03 0.1
Sensitivity to pain 36 36 36 52 48 50 81 84 0.57 0.12 0.67 0.11
Strength 22 33 27 30 32 31 73 72 0.33 0.14 0.35 0.14
Reflexes 1 4 2 5 5 5 95 90 �0.09 0.04
Nerve stretch 8 3 6 17 5 11 94 82 0.07 0.17
Neck compression/traction 31 44 38 40 50 45 77 74 0.49 0.12 0.45 0.13

k � kappa; ROM � range of motion; S � significant difference; SD � standard deviation for kappa.
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tests is interesting. Is our sensitivity test not specific or
insensitive, or is there something in the history that
makes us perform this test differently when we know
what to look for? We believe the latter to be true as we
found not only the mean prevalence of all sensitivity tests
increased with knowledge of history, from 36% to 50%,
but also their mean kappa value, from 0.57 to 0.67 (Ta-
ble 3). Our hypothesis is that patients overlooked slight
differences in sensitivity but that knowledge of history
made us question their response and ask again if there
was a sensitivity difference in areas where we could ex-
pect it. Actually, our bimanual sensitivity test carried the
least risk for bias and was the most reliable (highest mean
of kappa with known history). This may be an answer to
the sought-after “quick, practical, cost-effective”
test27–29 that can be performed by all health workers.

The fact that about half of all the neck-compression/
traction and sensitivity tests were positive with a known
history, whereas pathology in strength tests was ob-
served in about one-third and one-tenth or less in nerve
stretch, reflex, and hypotrophy tests (Table 3) leads to
the question: which level of neurogenic dysfunction and
pain is the most valid? We believe that the levels of pa-
thology found in sensitivity and neck-compression/
traction tests may be the most valid because their kappa
values were considerably higher (moderate to good),
whereas the strength tests reached fair and the other neu-
rologic tests showed poor values. Also, Viikari-Juntura
et al, in their studies of neck compression and traction
tests, found these tests highly specific but with a sensitiv-
ity of about 30%.30 We therefore believe that the level of
observed neurogenic dysfunction in our sensitivity and
neck-compression and traction tests represents a mini-
mum of what is true in our population.

Was our study population a select segment with cer-
vical radiculopathy unrepresentative of family practitio-
ners patients? We believe it was representative. The pri-
mary care units were repeatedly reminded to refer all
consecutive patients seeking help for neck and/or shoul-
der problems according to the preset criteria. Our im-
pression is that they did so. If this is true, it prompts the
question: are many so-called tense and stiff muscles, trig-
ger points, and shoulder impingement problems in real-
ity neurogenic dysfunction syndromes originating from
the spine? This idea is supported by our observation that
patients with known history had sensitivity signs of neuro-
genic dysfunction in about 60% of the cases in the C4–C7
dermatome areas—the same areas where they experienced
problems—and palpable tenderness in the spine in the re-
gion where these nerves originate (C4–C7) in about 80%
of the cases. Further studies are needed to confirm the reli-
ability and prevalence of our findings and to assess the va-
lidity (sensitivity and specificity) of these clinical tests.

Conclusions

This study of primary health care patients with neck
and/or shoulder problems has evaluated the reliability of
clinical tests, the prevalence of positive findings, and the

impact of history on these parameters. Our simple, bi-
manual, sensitivity test was the only test that showed
good reliability and no bias. This test should now un-
dergo further reliability and validation studies. Head
movement and strength tests showed poor or fair reli-
ability and/or a risk of bias, signifying a lower diagnostic
value until standardization methods prove otherwise.
History had little or no impact on the reliability of the
tests. However, the prevalence of positive findings in-
creased with knowledge of history, perhaps because of
the increased awareness of where to look for it.

Finally, neurogenic dysfunction, in one or more of the
affected areas, was observed in four-fifths of the patients
and may be a greatly underestimated reason for prob-
lems in the neck/shoulder region. Therefore, we recom-
mend that it be tested for with careful, bimanual, sensi-
tivity testing techniques.

Key Points

● Onlyabimanualmethodofsensitivity testingreached
good kappa values and was exempt from bias.
● The reliability of clinical tests used in our study
was the same with and without knowledge of his-
tory, but the prevalence of positive findings in-
creased with knowledge of history.
● A substantial number of positive findings in neu-
rologic tests suggests that neurogenic dysfunction
is common in primary care patients with neck/
shoulder problems.

Appendix I: Questionnaire

Patient name
Social security #
Address
Telephone/fax #
Examination date
Birth date
Sex (male/female)
Social status
Occupation
On sick leave since
Tobacco use (yes/no)
Referral from (name of family
physician)

History of neck/shoulder discomfort (write and/or circle
the answer)
Why do you seek help?

When did the discomfort you seek help for start?

3a. Was it an accident? yes no
b. If yes, what happened?

4. How did the discomfort start?
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5. Have you had similar discomfort before? yes no
6. In what body part(s) do you experience discomfort?

a. head right left
b. neck right left
c. shoulder right left
d. arm right left
e. hand/finger(s) right left
f. Discomfort in some other part(s) of the body?

7. Do you experience constant discomfort day as
night? yes no
8. What increases your discomfort?

a. sudden effort like coughing or laughing yes no
b. turning your head yes no
c. shoulder movement yes no
d. other

9. Do you experience relief from your discomfort by
laying down? yes no
10. What decreases your discomfort?

11. Is your discomfort associated with?
a. wryneck yes no
b. headache yes no
c. dizziness yes no
d. tingling or numbness in lower arm yes no
e. tingling or numbness in hand/finger yes no

12. Draw a stroke on the following lines to illustrate the
last week’s experience of:

a. Pain
no � 0 10 � worst conceivable

b. Problem to sleep
no � 0 10 � worst conceivable

c. Problem to work. With what?

no � 0 10 � worst conceivable
d. Problem at leisure time. With what?

no � 0 10 � worst conceivable

13. Quality of life? (assess by drawing a stroke on the
following line)

no � 0 10 � best conceivable
14a. Assessed by (e.g., family physician, orthopaedist):

b. With (e.g., blood test, radiology, EMG):

c. Have you received a trustworthy explanation to
your discomfort? yes no

d. Which explanation?

15a. Have you been x-rayed, if so what and when?

b. Do you bring x-ray replies? yes no
16a. Treated by (e.g., physician, physiotherapist, alter-

native medicine):
b. With what? (e.g., ultrasound, electric current, hot

bath):

17. Previous and other medical discomfort e.g., opera-
tion/hospital stay/current disease:

18. Current medication:

19. What is your greatest discomfort?

20. What do you believe is the reason for your discom-
fort?

Diagnosis: code 1 2 3 4 5 with/
without nerve dysfunction

Appendix II: Technique of the Physical Examination

A general status was first considered while the patient
undressed the upper body. Torticollis and, if so, the po-
sition of the head were noted. Problems in moving, an-
talgic positioning, mental or speech disorder, skin dis-
ease or other notable, and physical or mental deficiency
were noted. Patients were then examined in sitting posi-
tion with undressed upper body and hands resting on
their legs. All tests presented were measured subjectively,
including angles where we had tested our measuring abil-
ity with a set square on some pilot patients. Pathology,
yes or no, was first considered and then, if pathology,
right and/or left side was noted. Uncertain pathology
was considered as no pathology. In some tests, the posi-
tive findings were graded. In this paper, graded findings
are not presented. The 66 clinical tests were divided into
the following 9 categories.

Cervical range of motion. Active, extension, ventral
and lateral flexion, and rotation to each side of the head
until pain or stiffness stopped the movement was ob-
served while standing in front of the patient. Normal
movement was defined in accordance with the limits sug-
gested by Viikari-Juntura et al30: ventral flexion and ex-
tension 30°, lateral flexion to each side 20°, and rotation
to each side 60° or more. Movement inhibited before
reaching the limits was considered positive, and the area
of any pain was asked for and noted.

Shoulder tests. Active abduction to 180° and adduc-
tion to 30° with thumb pointing upwards were tested
subjectively, standing in front of the patient. Limited mo-
tion and/or distinct pain within the given range were
considered positive, and the area of pain was noted. Iso-
metric contraction of shoulder muscles was tried with
the examiner standing behind the patient with hands on
the patients arms held in 90° flexion in the elbow and
thumb pointing upwards. While giving resistance to both
arms, the examiner would ask the patient to exert force
bilaterally in one of eight directions at the time: lower
arm up, down, external rotation, internal rotation, up-
per-arm abduction, flexion, extension, and adduction.
Distinct pain was considered positive and was specified
as to side and location.

Tenderness. With the examiner standing behind the
patient, a mild to moderate pressure with one or two
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fingers was exerted on each one of the specified struc-
tures in Table 2, bilateral where feasible, and asking the
patient for pain response. Distinct pain was considered
positive and noted.

Neurologic Tests
Hypotrophy was noted in the areas described in Table

2 representing myotomes; chin C2, neck C3, neck/
shoulder C3–C4, shoulder C4–C6, upper arm C5–C6,
lower arm C6–C7, hand C6–C8, and chest C6-T4.

Sensitivity to pain was tested by using two pinwheels
drawn slowly, with no pressure other than their own
weight, bilaterally, simultaneously, over indicator areas
for dermatomes noted in Table 2 and shown in Figure 4.
The patient was asked if he/she experienced a difference
from side to side or from chin to foot. Increased or de-
creased sensitivity in an area was noted.

Strength deficiency was tested by the examiner stand-
ing behind the patient and asking him or her to resist
force from the examiners hand in a certain direction rep-
resenting action in different myotomes; head flexion C2–
C3, head lateral flexion C3–C4, shoulder elevation C4–
C5, arm abduction C5–C6, elbow flexion C5–C6, elbow
extension C6–C7, and little finger hook C7–C8.

Except for head movements, all tests were done simul-
taneously on both sides. Force was applied for about 5
seconds per test. Decreased strength in one or both sides
was noted.

Reflexes were tested on one side at a time with a reflex

hammer. Asymmetry was considered positive as well as a
weak or strong reaction.

Nerve stretch was performed for the median, radial
and ulnar nerve, using one arm at a time and noting pain
response. Pain response in the arm and brachial plexus
was noted.

Neck compression/traction. Compression and trac-
tion of the neck was done with the examiner standing
behind the patient with hands on top of the patients head
and exerting increased pressure, with the head in differ-
ent positions, respectively lifting the head with hands
underneath each maxilla and with thumbs on the back of
the head as suggested by Viikari-Juntura et al.30 If the
patient expressed pain, further compression/traction was
immediately stopped and the pain was specified as to side
and area. Relief at the traction of the head was specified
as to side and area of relief.
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