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Abstract
Background: The well-known drawer tests to assess glenohumeral laxity and instability have shown

appropriate reliability, although analysed mainly in healthy subjects.

Objective: To evaluate the intra- and inter-rater reliability of anterior and posterior drawer tests in sub-

jects with symptoms of shoulder instability.

Design: Clinometric study of intra- and inter-rater reliability of drawer tests was carried out following

COSMIN recommendations and GRRAS checklist.

Setting: Centres with equipped facilities for assessments.

Participants: There were 105 participants (69 male/36 female) aged 18 to 60 years with instability symp-

toms in at least one shoulder. Each participant underwent bilateral assessments. The sample consists of

210 shoulders, unstable and healthy.

Intervention: Anterior and posterior drawer tests.

Main measures: Humeral translations were assessed using drawer tests and graded with Hawkins scale,

modified Hawkins and dichotomising (positive/negative). Two sessions were performed (seven to fourteen-

day washout period): Each patient was evaluated by two examiners in the first session and by one of them

in the second. Weighted Kappa analysed the reliability.

Results: The intra-rater reliability of the anterior and posterior drawer tests was excellent (weighted Kappa
= 1) with the Hawkins scale. Inter-rater reliability was good for the anterior drawer: weighted Kappa= 0.76

(95%confidence interval: 0.67–0.85) with the Hawkins scale, weighted Kappa= 0.78 (95%confidence inter-

val: 0.69–0.87) with modified Hawkins, and weighted Kappa= 0.80 (95%confidence interval: 0.71–0.89)
dichotomising; and for the posterior drawer: weighted Kappa= 0.62 (95%confidence interval: 0.52–
0.72), weighted Kappa= 0.67 (95%confidence interval: 0.57–0.78), and weighted Kappa= 0.70 (95%confi-

dence interval: 0.59–0.80), respectively.
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Conclusion: Drawer tests demonstrated excellent intra-rater and good inter-rater reliability in subjects

with symptoms of shoulder instability.

Keywords
Shoulder instability, glenohumeral laxity, drawer test, reliability, functional assessment

Received November 13, 2024; accepted April 15, 2025

Introduction

Glenohumeral instability, as well as its assessment,
represents a challenge in the clinical and research
setting.1 Such instability is related to higher
grades of shoulder laxity.1 Laxity is considered a
risk factor for multidirectional glenohumeral
instability.2,3 A relationship between generalised
ligament laxity and traumatic shoulder instability
has even been proven.4 Consequently, assessment
and/or diagnosis of glenohumeral laxity is highly
recommended to prevent or diagnose instability.1

The diagnosis of shoulder instability is mostly
based on clinical history and manual glenohumeral
laxity tests,5 which sometimes, are combined with
imaging scans to assess the integrity of musculo-
skeletal structure.6 These are: x-ray imaging, stand-
ard or stress imaging,7 ultrasound,6 magnetic
resonance imaging8 and even magnetic resonance
arthrography after intra-articular injection of con-
trast, which has shown great diagnostic accuracy
in terms of labral injuries,9 frequent in patients
with instability. However, these methods enable
to discover the state of the structures, but not the
functionality. In addition, they are costly,10 are
often not immediately available to clinicians and
may carry risks, that is radiation emitted by
X-rays.11

In relation to the specific physical assessment
tests for glenohumeral laxity, the well-known
anterior and posterior drawer tests used in the
assessment of humeral translation and described
for the first time by Gerber et al.12 stand out.
They are frequently used by clinicians and
researchers because they are easy to perform,
accessible and practical.13 In addition, they offer
positive evidence at the levels of sensitivity,14–16

specificity14–16 and inter-rater reliability17,18 in
pathological groups (such as rotator cuff
tears,15,16 impingement syndrome15,16). However,
reliability studies19–22 were conducted mainly
with healthy participants and with smaller sample
sizes than recommended.23,24

Thus, this study aimed to evaluate the intra- and
inter-rater reliability of the anterior and the poster-
ior drawer tests in subjects with symptoms of
shoulder instability.

Methods

The study design consisted of a clinometric ana-
lysis of the intra- and inter-rater reliability of anter-
ior and posterior drawer tests. A flow diagram is
shown in Supplementary Material. The research
was based on the consensus-based standards for
the selection of health measurement instruments
(COSMIN).25 It was approved by the Ethics
Committee of the Virgen Macarena-Virgen del
Rocío Hospitals of the Andalusian Public Health
System (No. 1267-N-21) in accordance with the
Helsinki Declaration.26

The Guidelines for Reporting Reliability and
Agreement Studies (GRRAS)27 checklist was
considered.

Participants were chosen by non-random con-
venience sampling from University, clinical, and
sports centres in Seville and Cadiz. Inclusion cri-
teria were: (a) persons with symptoms of instability
in at least one shoulder with or without a clinical
diagnosis, although both shoulders were always
assessed (see next paragraph); (b) aged between
18 and 55 years.28 Exclusion criteria: (a) subjects
with musculoskeletal shoulder pathologies not
associated with possible instability; (b) cognitive
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impairment that affected following the clinician’s
instructions.

The study considered the two shoulders of each
participant as a sample, that is, it included asymp-
tomatic shoulders in order to cover all grades of
the laxity scales used (range zero to three, where
grades zero and one are associated with no laxity).

The assessment of the glenohumeral laxity, spe-
cifically of humeral translation, was carried out by
means of the anterior and posterior drawer tests.
The patient is placed in the supine position and
the physical therapist stands on the side of the
shoulder to be evaluated.12 Figure 1 shows the exe-
cution of the anterior drawer test and Figure 2
shows the execution of the posterior drawer test.
The displacement of the humerus over the scapula
can be easily appreciated and graded.12

The degrees of translation were recorded accord-
ing to: the Hawkins scale19,20,29 and the modified
Hawkins scale.19,20,30 The Hawkins scale ranges
between zero and three: grade zero, no or minimal
translation; grade one, translation of the humeral
head to the glenoid but not over the rim; grade
two, humeral head translates over the glenoid rim
but does not lock; and grade three, humeral head
locks out over the rim.29,31 The modified
Hawkins1,30 equates grade zero with grade one
without affecting clinical assessment,30 and
improves intra- and inter-rater reproducibility.19 In
addition, the results of both drawer tests were dichot-
omised based on the reliability study of clinical
shoulder tests (e.g. load-and-shift) by Eshoj
et al.32: the grade zero and one of Hawkins scale
as negative and grade two and three as positive.

Fieldwork was carried out in equipped facilities
in Seville and Cadiz, that is, acclimatised assess-
ment room, with treatment couches, ergonomic
cushions, portable dividing screens to safeguard
the privacy of the participants, tables, chairs and
adjoining dressing rooms. After reading the infor-
mation sheet and signing the informed consent
form, descriptive data on affiliation, age, weight,
height, body mass index, clinical diagnosis, symp-
tomatology and surgical intervention were
collected.

Subsequently, the anterior and posterior drawer
tests were performed on the assessment couches

with cushions to keep the patient in supine decubi-
tus with knees and hips semi-flexed. Participants
had to undress from the waist up except for a bra
or top, leaving the shoulder girdle visible.

Two assessment sessions were performed,
leaving a washout period of 7 to 14 days, so as
not to cause substantial changes in the joint.33 In
addition, participants confirmed that their shoulder
condition had not changed in the second session.

In the first session, each patient was evaluated
by two examiners (RA and MB) – both phy-
siotherapists with clinical experience in shoulders
and prior rigorous training in the physical tests
employed. The execution and results obtained by
one examiner could not be known by the other.
The anterior drawer test was performed first and
then the posterior drawer test.

In the second session, in order to obtain data for
intra-rater reliability, RA examiner repeated his
assessments following the same guidelines.

After the fieldwork, all the data collected –
descriptive data and from the physical tests –
were transferred to an Excel matrix for subsequent
analysis.

Statistical analysis

Sample size influences the accuracy of reliability.24

Thus, De Vet et al.23 recommend including at least
50 patients to complete a two-by-two table.
Moreover, considering the sample size (shoulders),
for a 95% confidence level, that is a 5% alpha error
and a precision of 3.5%, at least 203 shoulders are
required.34 This study doubled the suggested
minimum sample size in both participants and
affected shoulders.

As for the sample descriptives, absolute (N ) and
relative (%) frequencies were considered for quali-
tative variables. For quantitative variables, normal-
ity was assessed using the Kolmogorov–Smirnov
test, taking the mean and standard deviation for
parametric variables, and the median and interquar-
tile range for nonparametric variables.

The observed proportions and the expected pro-
portions by chance were calculated for the anterior
and posterior drawer tests.35,36 The Kappa index
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was used to assess the level of agreement between
the examiners in both tests.37

The observed and the expected proportions by
chance, as well as the level of agreement, were cal-
culated for both the weighted and the unweighted
forms.35,36

Intra- and inter-rater reliability was obtained
using weighted Kappa to take into account the dif-
ferent levels of disagreement between categories.38

In this study, the categories are zero to three in
Hawkins and one to three in modified Hawkins.
The interpretation of weighted Kappa was: 0, no reli-
ability; 0.01–0.20, poor; 0.21–0.40, fair; 0.41–0.60,

moderate; 0.61–0.80, good; and 0.81–1.00, excel-
lent.39 Statistical analysis was performed using
IBM SPSS STATISTICS software version 29.

Results

The sample consisted of 210 shoulders from 105
participants, 69 men and 36 women, with symp-
toms of instability in at least one shoulder (see
inclusion criteria). The descriptions of the partici-
pants (age, weight, height, body mass index) and
the shoulder sample (clinical diagnosis, symptom-
atic and surgical treatment) are shown in Table 1.

Table 1. Descriptive characteristics of the participants and the assessed shoulders.

Men

(n= 69)

Women

(n= 36)

Total

(n= 105)

Age (years) x̅ 28.3 30.6 29.1

95% CI 26.9–29.6 28.1–33.1 27.8–30.3
SD 8.3 10.6 9.2

Med 25 28 26

IQR 22.5–31.5 22–34.8 22–32.5
Weight (kg) x̅ 81.6 62.9 75.2

95% CI 79.8–83.3 60.8–65.0 73.4–76.9
SD 10.2 8.9 13.2

Med 80 60.5 75

IQR 74–85.6 57–67 65–83
Height (cm) x̅ 178.8 165.5 174.2

95% CI 177.8–179.7 163.9–165.2 173.0–175.4
SD 5.6 6.9 8.9

Med 179 165 175

IQR 175–182.5 159.3–169 168–181
BMI x̅ 25.5 23.0 24.6

95% CI 25.0–25.9 22.3–23.7 24.3–25.0
SD 2.68 3.23 3.09

Med 25 22.44 24.46

IQR 23.46–26.57 21.31–24.30 22.62–26.04
Clinical diagnosisa N 43 27 70

% 31.2 37.5 33.3

95% CI 23.3–39.0 26–49 26.9–39.8
Symptomatica N 102 52 154

% 73.9 72.2 73.3

95% CI 66.5–81.3 61.6–82.8 67.3–79.4
Surgical treatment a N 17 6 23

% 12.32 8.33 11

95% CI 6.8–17.8 2.0–14.7 6.7–15.1

BMI: body mass index; CI: confidence interval; Med: median; IQR: interquartile range.
aNote: sample comprising shoulders.
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The intra-rater reliability of both the anterior and
posterior drawer tests, based on one examiner’s
ratings (RA), was excellent (weighted Kappa= 1;
which did not enable the calculation of the confi-
dence interval) when using the Hawkins scale.
Therefore, the same result was obtained with the
modified Hawkins and dichotomising.

Table 2 shows the results of anterior and poster-
ior drawer tests of both examiners.

The inter-rater reliability was good for the anter-
ior and posterior drawer tests, being slightly higher
in the anterior drawer test. In this case, the weighted
Kappa values increased from 0.76 (95% confidence
interval: 0.67–0.85) with the Hawkins scale to 0.80
(95% confidence interval: 0.71–0.89) when the
scale was dichotomised. For the posterior drawer
test, the values increased from 0.62 (95% confi-
dence interval: 0.52–0.72) to 0.70 (95% confidence
interval: 0.59–0.80) (Table 3).

Additionally, Table 4 shows the observed pro-
portions, the expected proportions by chance, and
the Kappa index values, both weighted and
unweighted, for the anterior and posterior drawer
tests at the first assessment session. The anterior
drawer test achieved good results with both the
weighted Kappa (weighted Kappa= 0.76) and the
unweighted Kappa (Kappa= 0.75). The posterior
drawer test also showed good results, although
slightly lower values (weighted Kappa= 0.62 and
Kappa= 0.61, respectively).

Discussion

This study analysed the intra- and inter-rater
reliability of anterior and posterior drawer tests
for assessing glenohumeral laxity in subjects
with symptoms of instability of at least one
shoulder with or without a clinical diagnosis,
whether or not they had undergone surgery.
The main findings showed excellent intra-rater
(weighted Kappa= 1) for both drawer tests,
even with the Hawkins scale; and good inter-
rater reliability.

As for intra-rater reliability, Morita et al.20 found
a similar result for the anterior drawer with a rater
(weighted Kappa= 0.861, calculated by us); and
lower than our results for the posterior drawer. A
rater had good (weighted Kappa= 0.796) and
excellent (weighted Kappa= 0.867) reliability
with Hawkins and its modification20 respectively,
while other less experienced ones had moderate

Table 2. Results of anterior and posterior drawer tests.

Anterior drawer test Posterior drawer test

Examiner Gradesa Frequency 95% CI Frequency 95% CI

RA I 53 (25.2%) 19.4–31.1 157 (74.8%) 68.9–80.6
II 157 (74.8%) 68.9–80.6 52 (24.8%) 18.9–30.6
III 1 (0.5%) 0–1.4

MB 0 2 (1%) 0–2.3 7 (3.3%) 0.9–5.8
I 60 (28.6%) 22.5–34.7 138 (65.7%) 59.3–72.1
II 146 (69.5%) 63.3–75.8 63 (30%) 23.8–36.2
III 2 (1%) 0–2.3 2 (1%) 0–2.3

CI: confidence interval.
aGrades of Hawkins scale.29

Table 3. Inter-rater reliability analysed thought

weighted Kappa.

Scales

Anterior drawer

test

Posterior drawer

test

Hawkins 0.76 (0.67–0.85) 0.62 (0.52–0.72)
Modified

Hawkins

0.78 (0.69–0.87) 0.67 (0.57–0.78)

Dichotomous 0.80 (0.71–0.89) 0.70 (0.59–0.80)

The values in brackets correspond to the 95% confidence

interval.
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(weighted Kappa= 0.587) and good (weighted
Kappa= 0.678). Levy et al.19 calculated intra-rater
reliability with four raters, reporting lower reliabil-
ity than our study, and that of Morita20 using Kappa
instead of weighted Kappa. As with Morita et al.20

the lowest data were from the least experienced
rater. The reliability was at most moderate
(Kappa< 0.5) for three raters with the Hawkins
scale and its modification. However, the authors
noted that lab conditions could have negatively
affected.19 The inter-rater reliability obtained for
the drawer tests was good, using both the
Hawkins scale (anterior drawer: weighted Kappa
= 0.76; posterior drawer: weighted Kappa= 0.62)

and its modification (anterior drawer: weighted
Kappa= 0.78; posterior drawer: weighted Kappa
= 0.67). Similar results were reported by Morita
et al.20 for the anterior drawer. In contrast, for the
posterior drawer with modified Hawkins was only
moderate according to Morita et al. (weighted
Kappa= 0.428)20 and Levy et al. (Kappa> 0.5).19

Levy’s results had more weight due to the involve-
ment of four raters. Moreover, our study comple-
mented the findings by dichotomising the
Hawkins scale based on Eshoj et al.,32 increasing
the inter-rater reliability of both drawer tests to
almost excellent for the anterior drawer (weighted
Kappa= 0.80).

Table 4. Observed proportion, expected proportion by chance, and Kappa Index, weighted and unweighted.

Weighted Unweighted

Observed

proportion

Expected

proportion by

chance

Kappa

index

Observed

proportion

Expected

proportion by

chance

Kappa

index

Anterior

drawer test

0.97 0.86 0.76 0.90 0.59 0.75

Posterior

drawer test

0.94 0.85 0.62 0.83 0.57 0.61

Figure 1. The anterior drawer test.12 The examiner

holds the patient’s forearm with the elbow slightly flexed

and relaxed. The shoulder is held between 80° and 120°

of abduction, 0° and 20° of flexion, and 0° and 30° of

external rotation. The examiner fixes the scapula with

their medial hand. The lateral hand contacts the head of

the humerus applying an anterior force that causes

translation of the humerus over the scapula.

Figure 2. The posterior drawer test.12 The medial

hand stabilises the scapula. The examiner’s lateral hand
holds the patient’s forearm with the elbow flexed to

120°. The shoulder is held between 80° and 120°

abduction and 20° flexion. A posterior force is applied

to the head of the humerus.
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The evidence of the reliability of the drawer tests
has been analysed mainly in healthy subjects.19–22

However, this study included unilateral and bilat-
eral instability symptoms, although both shoulders
were always included to increase the heterogeneity
of the sample, that is unstable, lax (without instabil-
ity symptoms) and stable shoulders. Given the rela-
tionship between shoulder instability and
glenohumeral laxity,1–3 and that the drawer tests
assess the latter,12 analysing their reliability in
this population is crucial.

As for the Hawkins scale, a score of zero could
not expected in our population. However, the
assessed asymptomatic shoulders tended to be lax
except for traumatic instability, based on the rela-
tionship between shoulder instability and general-
ised laxity.4

Regarding sample sizes, unlike other studies,17–
22 we exceeded the required and doubled De Vet
et al.’s23 recommendation of ≥50 participants,
ensuring robust reliability evidence.

This study and McFarland et al.35 advocate the
modified Hawkins scale for grading humeral trans-
lation, as equalising grade zero (rarely obtained in
our sample) and grade one (frequent in the
absence of instability) does not affect clinical valu-
ation,40 but it increases inter-rater reliability19 by
avoiding confusions.30 Nevertheless, we compared
the original Hawkins scale with the modified one
and found a minimal improvement with the latter,
surpassed by Levy et al.,19 which increased from
47% to 78%.

On the other hand, some reliability studies of
drawer tests19,20,22 employed the Kappa index to
assess agreement,38 whereas this study used the
weighted Kappa because of the multiple response
options. It reduces the error between the observed
and the expected proportions by chance.37 It con-
siders the levels of disagreement between categor-
ies and the size of the differences,41,42 providing
more consistent information for reliability.

Moreover, the excellent intra-rater and good
inter-rater reliability were reinforced by other evi-
dence7 on the validity of diagnostic tools for
laxity and/or instability. Thus, the stress radiog-
raphy obtained a significant correlation with the
anterior drawer.7

Manual tests may be influenced by the experi-
ence, skill and sensitivity of raters,13 as shown by
Levy et al.19 and Morita et al.20 Many arthrometers
were developed to measure glenohumeral laxity,
but the discrepancies in the amount of force to be
applied and the patient position lead to inconclusive
findings.13 Thus, manual laxity tests are still
relevant.

Clinicians and researchers use the anterior and
posterior drawers due to being simple, accessible,
useful with a moderate sensitivity and high speci-
ficity.14–16 The original tests by Gerber et al.12

have undergone modifications and there is no con-
sensus on their execution. As Gerber et al.,12 we
advocate for supine positions to ensure better
relaxation40 and reliability12; and for scapular sta-
bilisation to avoid compensatory movements that
interfere with glenohumeral translation.
However, Morita et al.20 do not carry out this
stabilisation.

Regarding the study’s limitations, intra-rater
reliability was assessed by a single rater, and not
two as we did for inter-rater, where we obtained
more robust evidence. In addition, an even larger
sample would have enabled the tests to be applied
randomly to further minimise bias.

As to its strengths, the reliability of the drawer
tests followed COSMIN and GRRAS checklists;
considered a large sample; and the weighted
Kappa instead of Kappa. The humeral translation
was graded with Hawkins scale, its modification
and dichotomised results, enabling comparison
between studies. Laboratory conditions were
optimal.

A prospective study that analyses and compares
the reliability of different physical tests for gleno-
humeral laxity to obtain the most appropriate,
together with the patient’s clinical history, would
help in the diagnosis of shoulder instability.

Given the excellent intra-rater and good inter-
rater reliability obtained, anterior and posterior
drawer tests are recommended for the assessment
of glenohumeral instability and/or laxity. We
suggest their use by a single clinician to assess
the progress of unstable shoulders. In other cases,
these tests should be complemented with other
objective assessment tools.
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Clinical messages

• Anterior and posterior drawer tests assess
unstable and/or lax shoulders reliably and
could be complemented by diagnostic
imaging.

• Drawer tests are appropriate assessment
tools for a single clinician to value the pro-
gressions of shoulder laxity in physiothera-
peutic and/or surgical treatments.

• The modified Hawkins scale is better than
the Hawkins to grade humeral translation.
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