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Abstract
Objective: Despite rising prevalence rates, no standard tool is available to identify individuals at risk of

developing contractures. This study aimed to gain expert consensus on items for the development of

the Observational Risk Assessment Tool for Contractures: Longitudinal Evaluation (ORACLE) for care

home residents.

Design: A two-round, online modified Delphi study.

Participants: Panellists were qualified healthcare professionals with a background in physiotherapy, occu-

pational therapy, nursing, and rehabilitation medicine.

Main outcome measures: In the first round, the experts were asked to rate the predesigned list of

items on a Likert scale while in the second round, consensus was sought in the areas of disagreement iden-

tified in the previous round.

Results: The two rounds of theDelphi survey included 30 and 25 panellists, respectively. The average clinical

and academic experience of the panellistswas 22.2 years and 10.5 years, respectively. The panel demonstrated

a high level of consensus regarding the clinical factors (10 out of 15 items); preventive care approaches (9 out

of 10 items), and contextual factors (12 out of 13 items) ranging from 70% to 100%.

Conclusion: This Delphi study determined expert consensus on items to be included in a contracture

risk assessment tool (ORACLE). The items were related to factors associated with joint

contractures, appropriate preventive care interventions, and potentially relevant contextual factors asso-

ciated with care home settings. The promise of a risk assessment tool that includes these items has the

capacity to reduce the risk of contracture development or progression and to trigger timely and appro-

priate referrals to help prevent further loss of function and independence.
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Introduction

Contractures, commonly defined as restrictions in
the passive joint range, are preventable but debili-
tating consequence of prolonged immobility, even-
tually leading to structural abnormalities within the
impacted joint.1 This can lead to further deterior-
ation in the limb and joint flexibility and physical
mobility, potentially leading to further physical
impairments, decreased independence with every-
day activities, and reduced quality of life.2,3

Contractures may vary from marginal restriction
at a single joint to severe limitations in the range
of motion affecting several joints simultaneously.4

Based on the severity of functional loss at a joint,
contractures can be categorised as (i) severe, (ii)
moderate or clinically relevant, or (iii) clinically
non-relevant.5 The development of progressive
joint contractures often follows an insidious
pattern, and their initial progression is neither
painful nor disabling. Joints only become painful
when stretched beyond the point of soft-tissue
restriction. For this reason, contractures are often
unrecognised by individuals and their caregivers
until they become clinically relevant, that is, start
interfering with daily functional activities.6

Evidence suggests that individuals living in
long-term care facilities are predominantly seden-
tary7; hence, they are at a higher risk of developing
contractures.8 Long-term care settings demonstrate
a considerable variation in the prevalence of con-
tractures spanning from 22% to 75% in at least
one joint.4,9–12 Contracture prevalence was found
to be higher in the upper extremities compared
with the lower extremities,4,10 with the shoulder
and knees being the most commonly affected
joints.4 When considering the impact of mobility
on contracture development, there is evidence that
70.5% of non-ambulatory care home residents
developed a contracture compared with the ambula-
tory group, which developed none.13

Structured risk assessments play an important
role in referring patients to the appropriate healthcare
practitioner and enacting early treatment strategies to
reduce the risk of the condition progressing. In add-
ition, standard risk assessments are also vital to offer
appropriate guidance for risk protection and to have
confidence in the tool being used.14 The need for a
structured and systematic risk assessment of indivi-
duals at risk of developing contractures has been
identified in the literature.15 Despite the reported
high prevalence rates, there is a clear lack of a stand-
ard, evidence-based measure that can actively iden-
tify individuals at risk of developing contractures
or worsening of existing contractures in long-term
facilities and trigger appropriate and timely referrals
to healthcare professionals.

The aim of the current study was to systematic-
ally establish the components of Observational
Risk Assessment for Contractures: Longitudinal
Evaluation (ORACLE) for care home residents,
based on multidisciplinary healthcare expert con-
sultation and consensus. The aimed users of the
tool will be a range of staff, including healthcare
assistants and registered nurses, who are the
primary care providers in a care home. During the
delivery of care, their regular clinical observations
are vital in order to identify the individuals at risk
of developing contractures. ORACLE will poten-
tially translate the clinical observations of the care
home staff in a systematic fashion, thereby ensuring
consistency in identifying the risk, calibrating that
risk, helping them prescribe a set of actions in
response to the level of risk, and tracking subse-
quent changes in the risk regularly.

Methods

This study presents the second stage of a research
project which employs the three-stage method for
the development and validation of a scale.16,17

The purpose of the proposed tool is to support the
care home staff in assessing the risk of joint
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contractures to residents through the application of
algorithms to professionally appropriate clinical
observations and to respond appropriately to their
assessments. Rather than involving a one-off assess-
ment, it is proposed that the tool will be applied
repeatedly over time as part of standard clinical
observations. In order to tailor it to the care home
context where thorough medical assessments might
not always be feasible, it has been developed with
an emphasis on observable and physically examin-
able factors rather than on the identification of
medical conditions and comorbidities that could
contribute to the development of contractures.

A prototype of the tool was originally drafted by a
cross-organisational and multi-disciplinary working
group led by Dorset Healthcare including physiothera-
pists, occupational therapists, and registered nurses.

Study team

The study team comprised the authors of this study,
who were responsible for developing and review-
ing the proposed questionnaire items and making
collective decisions related to the methodology
and data analysis. The team consisted of a PhD
student, a physiotherapy academic, two nursing
academics, and a clinical physiotherapist.

Study design

This study used theDelphi technique to achieve con-
sensus on the components of ORACLE for care
home residents. The Delphi method18 is an iterative
approach seeking expert opinions and collective
agreement from a panel of experts on complex
health problems through a series of structured ques-
tionnaires.19 This study conforms to guidelines for
Conducting and Reporting of Delphi Studies.20

For this study, a modified Delphi method of two
rounds was employed to achieve consensus on dif-
ferent elements of ORACLE. In contrast to the clas-
sical Delphi technique, which utilises an initial idea
generation phase with open-ended questions, this
study employed a pre-designed list of items for
the first round.

This list was developed on the basis of the find-
ings of a consensus-based clinical workgroup

which developed a prototype tool, a previously con-
ducted systematic review of studies identifying
factors associated with joint contractures in
adults21; standards of proficiency for nursing
care22; a scoping review of previous reviews of con-
tracture management and prevention15,23–25;and the
agreement of study team members. This is a com-
monly accepted modification for the first round of
Delphi with a pre-determined list of items based
on research evidence or previous knowledge.18,26,27

Participants

There are no guidelines on optimum sample sizes
for the Delphi survey; however, previous research
has indicated that 64% of Delphi studies included
between 11 and 50 participants.28 Given the spe-
cific focus of this research, this study aimed to
recruit up to 30 international panellists representing
different geographical and cultural settings to
ensure gathering a broad range of opinions.

Expert panellists were invited based on purpos-
ive sampling and their expertise in research and
clinical practice related to joint contractures.
Their eligibility was pre-defined in line with the
recommendations for Conducting and Reporting
of Delphi Studies (CREDES).20

The study invited qualified healthcare profes-
sionals with backgrounds in physiotherapy, occupa-
tional therapy, nursing, and rehabilitation medicine
if they fulfilled one of the following eligibility
criteria:

1. At least five years of clinical experience in
providing frequent (once every six months)
care to adults with joint contractures or

2. Published at least one peer-reviewed
research paper on joint contractures.

Healthcare professionals involved in the develop-
ment of the prototype tool and study team
members were excluded. Where contact details
could be obtained, authors of research papers identi-
fied in stage one (systematic review) were invited to
participate. Additionally, the study team members
sent email invitations to practising clinicians with
recognised clinical expertise in joint contractures.
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The invitation email contained a summary of the pro-
posed research and the significance of participating in
both rounds to reduce attrition bias.29 A reminder
email was sent if there was no response to the first
invitation after three weeks. If there was no response
after the second invitation, it was assumed that the
participant was unavailable, and no further attempts
were made to contact the participant.

Definition of consensus

Consensus was defined a priori as a percentage
agreement threshold ≥70% for both Likert and
binary scale responses. This agreement threshold
is consistent with other Delphi studies.28 The
Likert scale scores ranging from 5 to 7 and 1 to 3
were grouped as important/relevant and unimport-
ant/irrelevant, respectively. For example, if ≥70%
of the panellists rated an itembetween 5 and 7, a con-
sensus was reached that the item under consider-
ation was important for the tool. Items that
achieved consensus in the first round were excluded
in the second round and if agreement was not
achieved after two rounds, the items were excluded
from the tool.

Ethics and consent

Ethics approval was obtained from the Research
Ethics Committee at Bournemouth University
(Ethics identification number: 36403). Participants
were given a participant information sheet and pro-
vided written informed consent prior to the first
round of the survey.

Data collection procedure

A step-by-step process of the study and an over-
view of the Delphi rounds can be found in
Figure 1 and Table 1, respectively.

The draft of the survey questionnaire and the
participant information sheet was piloted with six
physiotherapists before the commencement of the
first round. The aim was to obtain input on
content, survey design, clarity of instructions, lan-
guage, ease of completing the survey, estimated
time taken, and other general comments. The feed-
back received was collated, minor revisions were

made accordingly, and the first round of the
survey was launched.

JISC (https://www.jisc.ac.uk/online-surveys), an
encrypted online survey platform, was used to con-
struct and distribute both rounds of the Delphi
survey.

The first iteration of the Delphi survey was con-
ducted from May 2021 to July 2021. The question-
naire was structured into three sections: (1)
development, progression, and identification of
joint contractures, (2) preventive care approaches,
and (3) panel demographics. After each question,
the panellists had the opportunity to suggest add-
itional items and add comments.

1. Development, progression, and identifica-
tion of joint contractures: This section was
further categorised into four sub-sections:
(A) development of joint contractures, (B)
progression of joint contractures, (C) identi-
fication of joint contractures, and (D) con-
textual factors. In subsections A and B, the
panellists were provided with a pre-
determined list of factors associated with
the development and progression of joint
contractures separately based on the findings
of a previously conducted systematic
review21 and were asked to rate their import-
ance. A 7-point Likert scale was used: from
1 (extremely unimportant) to 7 (extremely
important). These factors build the first part
of ORACLE, identifying individuals at risk
of developing or worsening contractures.
In subsection C, the panellists were asked if
different healthcare professionals (phy-
siotherapists, occupational therapists, nurses,
and healthcare assistants), families, and infor-
mal carers have the ability to identify the clin-
ical factors listed in sections a and b during
informal clinical observations. In subsection
D, the panellists were provided with a pre-
determined list of contextual factors based
on the literature15,23,24 that may be relevant
in the development or progression of joint
contractures in a care home setting.
Contextual factors are characteristics of the
environment or unique factors that have the

4 Clinical Rehabilitation 0(0)

https://www.jisc.ac.uk/online-surveys
https://www.jisc.ac.uk/online-surveys


potential to influence health outcomes.30

Panellists were asked to rate the relevance of
the contextual factors on a 7-point Likert
scale from 1 (extremely irrelevant) to 7
(extremely relevant). Identification of relevant
contextual factors will improve the usability
and practical implementation of ORACLE
in a care home setting.

2. Preventive care approaches: In this section,
the panellists were asked to rate different
evidence-based preventive care
approaches22,25 important in preventing the
development or progression of joint contrac-
tures in a care home setting. A 7-point Likert
scale was used: from 1 (extremely unimport-
ant) to 7 (extremely important). These care

Figure 1. Delphi flow diagram.
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approaches build the second part of
ORACLE which provides guidance for the
care home staff to intervene in response to
the level of risk identified in the first part.

3. Participant demographics: Panellists in the
last section indicated their country of origin,
professional background, highest com-
pleted qualifications, practice setting, and
years of clinical and academic experience.

After the first iteration was completed, the data was
analysed as described below. The second iteration
was piloted again with two physiotherapists and
the study team for feedback. Accordingly, the
required changes were made before launching the
second round. Panellists were then sent a
summary of the results table including a reminder
of their responses, overall group response, and a
new survey questionnaire to complete approxi-
mately 8 weeks after the first round.

The second iteration was conducted from
September 2021 to November 2021; the aim was
to seek consensus in the areas of disagreement
(≤70%) identified in the first round. Second, add-
itional items suggested by panellists in round one
were also presented for the panellists to rate. In
case of disagreement, they were also asked to
specify the reasoning behind their choice.

Data analysis

Data analysis involved generating descriptive statis-
tics (frequency and median) using a statistical
package for the social sciences version 28.0.
Missing data were dealt with by calculating an

average score for the particular item and then
replacing the missing data point with the average
score.

Results

Response rates

The first round consisted of 30 qualified inter-
national experts from seven countries. Of these,
25 completed the second round. Therefore, the
response rate for the second round was 83.3% (25
out of 30), and the attrition rate between the two
rounds was 16.7% (5 out of 30).

Panel characteristics

Table 2 summarises the panel’s demographic char-
acteristics for each iteration. During the first round,
the panellists’ average clinical and academic
experience was 22.2 years (standard deviation
±12.3; range: 4–45 years) and 10.5 years (standard
deviation±10.7; range: 2–35 years), respectively.

During the second round, the panellists’ average
clinical and academic experience was 22.1 years
(standard deviation±11.8; range: 5–45 years) and
10.6 years (standard deviation±10.2; range: 2–35
years), respectively.

Development, progression, and identification
of joint contractures

Development of joint contractures
Table 3 presents the panellists’ agreement levels
regarding the importance of clinical factors asso-
ciated with the development of joint contractures
during each round. During the first round, 9 out
of 12 items met consensus for inclusion in the
core set which were: bed confinement, clonus, dys-
tonia, impaired cognition, muscle weakness, pain,
spasticity, physical function, and functional mobil-
ity. Of these 9 items, overall levels of agreement
ranged between 70% and 100%. Items on which
the panel consensus was below the 70% threshold
in the first round were: (1) ageing, (2) pressure
ulcers, and (3) urinary incontinence.

Table 1. Overview of the Delphi rounds.

Round 1:

Consultation

round

Panellists rated the pre-determined

list of items

Panellists suggested additional items

Round 2:

Consensus

round

Panellists received structured

feedback on a previous round

Panellists reviewed their ratings in the

context of the given feedback and

overall group results to reach a

consensus

Panellists rated the additional items

identified in the previous round
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Suggested items: The newly suggested items by
the panellists in the first round: (1) postural asym-
metry, (2) inability to engage in activities, and (3)
hypertonia, were included in the second round.

In the second round, the panellists reviewed their
responses in the context of the average group
responses in areas of disagreement (≤70%) and
rated the importance of newly suggested items.
Pressure ulcers reached consensus (agreement
level of 76%), while ageing and urinary incontin-
ence still failed to reach the agreement threshold
(<70%). Among the newly suggested items, inabil-
ity to engage in activities and hypertonia reached an
agreement level of >70% while postural asymmetry
did not reach the required consensus level (68%).

Progression of joint contractures
Table 3 presents the panellists’ agreement levels
regarding the importance of clinical factors

associated with the progression of joint contrac-
tures during each round. The first round identified
consensus for 10 out of 12 items. Of these, four
items, including bed confinement, muscle weak-
ness, pain, and reduced functional mobility,
reached 100% agreement. On the other hand,
items on which the panel consensus was below
the 70% threshold were: (1) pressure ulcers and
(2) urinary incontinence.

Suggested items: The newly suggested items by
the panellists in the first round, (1) postural asym-
metry, (2) inability to engage in activities, and (3)
hypertonia were included in the second round.

In the second round, consensus was reached for
pressure ulcers (84%), whereas urinary incontin-
ence fell short of the agreement threshold
(<70%). Among the newly proposed items, inabil-
ity to engage in activities and hypertonia reached an
agreement level of over 70% while postural

Table 2. Panel’s demographic characteristics.

Demographic information

Round 1 (n = 30) Round 2 (n = 25)

Total dropouts (%)Frequency % Frequency %

Country of origin UK 11 36.7 8 32 3 (10)

USA 7 23.3 6 24 1 (3.3)

Australia 6 20 5 20 1 (3.3

Germany 3 10 3 12 0 (0)

Demark 1 3.3 1 4 0 (0)

Malaysia 1 3.3 1 4 0 (0)

Singapore 1 3.3 1 4 0 (0)

Academic

background

Physiotherapy 19 63.3 16 64 3 (10)

Nursing 6 20 5 20 1 (3.3)

Rehabilitation medicine 3 10 2 8 1 (3.3)

Occupational therapy 2 6.7 2 8 0 (0)

Qualifications Bachelors 11 36.7 8 32 3 (10)

Masters 7 23.3 7 28 0 (0)

FRCP 2 6.7 1 4 1 (3.3)

PhD 8 26.7 8 32 0 (0)

Associateship 1 3.3 1 4 0 (0)

Diploma 1 3.3 0 0 1 (3.3)

Practice setting Community (e.g. residential

care or patient’s home)

13 43.3 10 40 3 (10)

Higher education/university 6 20 6 24 0 (0)

Hospital (acute care) 3 10 2 8 1 (3.3)

Hospital (long-term) 2 6.7 1 4 1 (3.3)

Long term facility 1 3.3 1 4 0 (0)

Rehabilitation centre 1 3.3 1 4 0 (0)

Other 4 13.3 4 16 0 (0)
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asymmetry did not reach the required consensus
level (64%).

Identification of joint contractures in care homes
Figure 2 shows the agreement levels of the panel-
lists on the ability of different healthcare profes-
sionals and family/informal carers to identify the
factors presented in the previous questions in
adults residing in care homes. The following
items failed to reach the threshold of 70% agree-
ment for either Yes or No in round one:

• Identification of clonus, dystonia, and spasti-
city by nurses.

• Identification of cognitive changes and
muscle weakness by care assistants.

• Identification of muscle weakness and pres-
sure ulcers by family/informal carers.

The items which lacked consensus were sent
again to the panellists to review their responses.
In the second round, it was also clarified that the
identification of the factors in a care home

Table 3. Agreement levels on clinical factors.

Round one Round two

Clinical factors

Median (Average

group response)

Agreement

level (%)

Median (average

group response)

Agreement

level

Development of contractures

1. Ageing 5 65.5 5 80%

2. Bed confinement 7 100 – –
3. Clonus 5 70 – –
4. Dystonia 6 86.3 – –
5. Impaired cognition 5 80 – –
6. Muscle weakness 6 100 – –
7. Pain 6 100 – –
8. Pressure ulcers 5 63.3 5 76%

9. Spasticity 7 96.7 – –
10. Reduced physical function 6 96.7 – –
11. Reduced functional mobility 6 100 – –
12. Urinary incontinence 3 16.7 3 4%

13. Postural asymmetry – – 5 68%

14. Inability to engage in activities – – 5 76%

15. Hypertonia – – 6 100%

Progression of contractures

1. Ageing 5 75.8 – –
2. Bed confinement 7 100 – –
3. Clonus 5 73.4 – –
4. Dystonia 6 86.7 – –
5. Impaired cognition 6 83.4 – –
6. Muscle weakness 6 100 – –
7. Pain 6 100 – –
8. Pressure ulcers 5 66.7 5 84%

9. Spasticity 7 96.7 – –
10. Reduced physical function 6 96.7 – –
11. Reduced functional mobility 6 96.7 – –
12. Urinary incontinence 3 20.3 3 12%

13. Postural asymmetry – – 5 64%

14. Inability to engage in activities – – 5 76%

15. Hypertonia – – 5 100%

8 Clinical Rehabilitation 0(0)



setting would be based on informal observation
during the delivery of care rather than a formal
clinical assessment undertaken by a specialist
professional. The factors that reached consensus
regarding their identification (yes) in the second
round were:

• Identification of cognitive changes and
muscle weakness by care assistants.

• Identification of muscle weakness, and pres-
sure ulcers by family/informal carers.

Of the new factors suggested by the panellists
namely, postural asymmetry, activity engagement,
and hypertonia reached an agreement for all health-
care professionals except the identification of

postural asymmetry by healthcare assistants and
family/informal carers.

Contextual factors
Table 4 presents the expert panel’s agreement
levels regarding the contextual factors relevant to
the development of joint contractures during each
round. During the first round, there was a group
consensus for 8 out of 9 items. Of these 8 items,
overall levels of agreement ranged between
86.6% and 100%. Diet was the only item on
which the panel consensus was below the 70%
threshold in the first round. Panellists were also
asked to specify any other contextual factors that
were missing from the list in their opinion. The
newly suggested items were (1) education and
training of caregivers, (2) staffing levels in the
care home, (3) service user training and

Figure 2. Agreement levels for the ability of healthcare professionals and carers to identify the clinical factors in care

home residents.
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involvement, and (4) timely access to and quality of
in-reaching services. In round two, diet still did not
reach the agreement threshold (<70%), while all
newly suggested items gained consensus (92%).

Preventive care approaches
Table 5 presents the expert panel’s agreement
levels regarding the care approaches important in
the prevention of the development and progression
of joint contractures during each round. During the
first round, there was a consensus for 7 out of 8 care
approaches. Of these seven approaches, overall
levels of agreement ranged between 70% and
100%. The only care approach on which the
panel consensus was below the 75% threshold in
the first round was ‘passive exercises’.

Expert panellists were also asked to specify any
other preventive care approaches that were missing
from the list. The most common new approaches
identified were a 24-hour postural management
program and caregiver/service user education and
training.

In the second round, passive exercises remained
below the agreement threshold (<70%), while both

newly suggested items gained consensus (76% and
84%, respectively).

Discussion

This e-Delphi survey generated expert opinions and
consensus on items providing a provisional frame-
work for the development of a contracture risk
assessment tool (ORACLE) for adults in care
homes.

This Delphi survey sought expert opinion and
consensus on three aspects of the ORACLE: (1)
Clinical factors that form the first part of
ORACLE, (2) Preventive care approaches that
form the second part of the ORACLE, and (3)
Contextual factors that will be used to develop a
guidance manual for ORACLE to improve its
usability and practical implementation in a care
home setting. Table 6 shows a list of finally
agreed items for ORACLE by the study team.

The category, clinical factors encompassed
factors associated with the development and pro-
gression of joint contractures. Of the total 15
items,≥70% of panellists provided agreement on
10 items of which spasticity is one.

Table 4. Agreement level on contextual factors.

Round one Round two

Contextual factors

Median (average

group response)

Agreement

level (%)

Median (average

group response)

Agreement

level

1. Diet 4.5 50 4 24%

2. Inappropriate design of assistive devices 5 89.6 – –
3. Lack of regular social engagement (friends,

family, community members)

5 70 – –

4. Lack of support from immediate family 5 86.6 – –
5. Lack of support from healthcare professionals

(physiotherapists, nurses, occupational

therapists)

7 96.7 – –

6. Lack of support from healthcare assistants 6 93.3 – –
7. Medication 6 93.1 – –
8. Organisation and policies of the care home 6 90 5 –
9. Resources of the care home 7 100 – –
10. Education and training of caregivers – – 6 92%

11. Staffing levels – – 6 92%

12. Service user training and involvement – – 6 92%

13. Timely access to and quality of in-reaching

services

– – 6 92%
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However, there was insufficient panel consensus
regarding spasticity being recognisable by the care
assistants, the aimed primary users of the tool in the
care home. Spasticity is a commonly reported sec-
ondary complication following chronic neuro-
logical conditions (e.g. stroke) in care home
residents.31 Identifying changes in muscle tone,
including spasticity, requires physical and neuro-
logical examination by a trained practitioner; the
primary care providers at the care home facilities
might lack the appropriate training to recognise
it32; therefore, it was excluded from the final list
of items for ORACLE. Interestingly, our systematic
review also reported that the evidence on the rela-
tionship between spasticity and contractures
remains unclear and inconclusive.21

The category, preventive care approaches
included approaches important in preventing con-
tracture development and progression. This forms
the second part of ORACLE, which provides guid-
ance to the care home staff to prescribe a set of
actions in response to the level of risk identified
in the first part. The panel demonstrated a high
level of consensus for 9 out of 10 care approaches.
The only care approach which failed to reach
adequate panel consensus was ‘performing
passive exercises’. Passive exercises are a

common intervention for individuals at risk of
developing contractures.33 When asked by the
panellists about the reasoning behind their choice,
a few stated that there is insufficient evidence to
support its effectiveness in preventing contractures.
The panel views are consistent with the findings of
a systematic Cochrane review which provides
inconclusive evidence of passive movements as
an effective treatment approach to prevent or
manage contractures.33 Moreover, a recent system-
atic review that investigated nonsurgical treatment
options for muscle contractures in neurological dis-
orders could not provide convincing evidence for
using passive movements.34 Therefore, ‘passive
exercises’ were excluded from the final list of
items. Contrastingly, panellists provided consensus
in favour of stretching; however, recent systematic
reviews have substantiated that stretching did not
produce clinically important short-term effects on
joint mobility.34,35 Further research is needed to
investigate the long-term effects of stretching on
joint mobility and the prevention of contractures.
Given this contradiction, the study team suggested
that it was not appropriate to recommend that non-
physiotherapeutic staff engages in the application
of stretching exercises on their own; therefore, it
was also excluded.

Table 5. Agreement levels on preventive care approaches.

Round one Round two

Preventive care approaches

Median (average

group response)

Agreement

level (%)

Median (average

group response)

Agreement

level

1. Encouraging to sit, transfer, move around,

exercise, and perform activities of daily

living with minimal possible assistance

7 100 – –

2. Ensuring adequate nutrition and hydration. 6 73.3 – –
3. Identifying and managing skin irritations and

rashes

6 70 – –

4. Performing passive exercises 6 66.7 5 60%

5. Performing stretching exercises 6 76.7 – –
6. Postural management /positioning techniques 7 90 – –
7. Taking appropriate action to reduce or

minimise pain or discomfort.

7 100 – –

8. Using appropriate products to prevent or

manage skin breakdown

7 90 – –

9. 24-h postural management program – – 6 76%

10. Caregiver/service user education and training – – 6 84%

Tariq et al. 11



While contextual factors are not included in the
tool, they are relevant to its successful implemen-
tation. The internal quality of an intervention is
only one factor in its effectiveness, which will
also depend upon the intervention’s interaction
with the environment in which it has been intro-
duced and upon the responses of the actors
involved.36 This is especially the case in
complex environments such as care homes.37 A
growing body of evidence supports the need for
context-specific research studies to successfully
implement complex interventions.38,39 A recent
systematic review by Peryer et al.37 has reported
that several large-scale studies evaluating
complex interventions in care homes have demon-
strated inconclusive or neutral findings. It is
unclear whether the findings are linked solely to
the ineffective interventions or contextual barriers
around their implementation.37 The contextual
mechanisms identified by the panellists in this
study will be included in the ORACLE guidance
manual with a view to mitigating their inhibitive
effects on the effectiveness of the tool. Panellists
provided agreement on 12 out of 13 contextual
factors.

The current study has several key strengths. It
included panellists from diverse geographical loca-
tions, cultural settings, and academic backgrounds,
with 50% having at least a higher degree and 50%
having at least one research publication on joint con-
tractures, indicating a broad range of representation
of skills and diversity of expertise. The number of
rounds, consensus method, and the level of agree-
ment were defined a priori which is in line with
recommendations for conducting and reporting of
Delphi studies.20 Two iterations ensured that the
panellists could revisit their opinions on the pre-
determined list of items, suggest additional items
that were missing in their opinion, and reach an
agreement. Another strength of the current study
was that the survey questionnaire was designed
using a pre-determined list of items derived from a
range of sources, including peer-reviewed research
evidence, which may have reduced the researcher
bias. Moreover, this study piloted the survey ques-
tionnaire prior to the launch of the study to ensure
good face and content validity.

One of the limitations of this study was that the
selection of the panel experts was restricted to those
who could understand and write English. As a

Table 6. Finally agreed items for Observational Risk Assessment Tool for Contractures: Longitudinal Evaluation

(ORACLE).

Clinical factors Contextual factors Preventive care approaches

1. Ageing

2. Bed confinement

3. Impaired

cognition

4. Muscle weakness

5. Pain

6. Pressure ulcers

7. Reduced physical

function

8. Reduced

functional

mobility

9. Inability to engage

in activities

1. Inappropriate design of assistive devices

2. Lack of regular social engagement

3. Lack of support from immediate family

4. Lack of support from healthcare professionals

5. Lack of support from healthcare assistants

6. Medication

7. Organisation and policies of the care home

resources of the care home

8. Education and training of caregivers

9. Staffing levels

10. Service user training and involvement

11. Timely access to and quality of in-reaching

services

1. Encouraging to sit, transfer, move

around, exercise, and perform

activities of daily living with

minimal possible assistance

2. Ensuring adequate nutrition and

hydration

3. Identifying and managing skin

irritations and rashes

4. Performing stretching exercises

5. Postural management /positioning

techniques

6. Taking appropriate action to

reduce or minimise pain or

discomfort.

7. Using appropriate products to

prevent or manage skin

breakdown

8. 24-h postural program
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result, potential non-English panel experts were
excluded.

Building on the extant research literature, this
Delphi study determined expert consensus on
items to be included in a contracture risk assess-
ment tool (ORACLE). The next step is to evaluate
the reliability, acceptability, and usability of the
tool within care homes. A valid and reliable con-
tracture risk assessment tool might have the poten-
tial to trigger timely and appropriate referrals.
Timely referrals may aid in prompt escalation of
early interventions by the specialists aiming to
reduce the risk of contracture development or pro-
gression of existing contractures.

Clinical messages

• An important strategy to prevent joint con-
tractures is to systematically identify the
risk of their development.

• The expert panel identified the key clinical
factors that contribute to this risk and pro-
vided strategies to prevent their develop-
ment and progression.

• The expert panel highly recommends the
preservation of mobility and functional
independence as a key priority for reducing
risk of contractures.

• Notwithstanding the strength of the evidence
generated by this survey, an effective risk
assessment tool is required to ensure a sys-
tematic approach to early intervention and
prevention of joint contractures.

Acknowledgements
We would like to acknowledge the expert panellists* of this
Delphi survey (in alphabetical order): A. Bhave (Baltimore,
USA), B. Singer (Perth, Australia), C. Tbaily (UK),
G. Jegasothy (Australia), H. Kirk (UK), J. Diong (Sydney,
Australia), J. Hornby (UK), K. Schurr (Australia),
K. Beutner (Germany), LK. Kwah (Singapore), L. Wagner
(San Francisco, USA), M. Müller (Rosenheim, Germany),
P. Zsolnai (UK), SK Baagøe (Denmark), S. Leyland
(UK), S. Dawwas (USA), R. Herbert (Australia), and
W. Hussain (USA), along with those respondents who
chose to remain anonymous. We would also like to thank

the original authors of the proto-type ORACLE tool (in
alphabetical order): A. Gordelier, A.J. White,
E. Chengadu, F.Holder, H. Felton, J. Dunn, M. Lovering,
and S. Parker. *Full participation with consent for
acknowledgement.

Author contributions
All authors contributed to the conceptualisation, method-
ology and design of the study. HT and JD sent out Delphi
invitations. HT conducted the data collection and ana-
lysis and all authors contributed to the drafting, critical
reviewing, and final revision of the article.

Declaration of conflicting interests
The authors declared no potential conflicts of interest
with respect to the research, authorship, and/or publica-
tion of this article.

Funding
The authors disclosed receipt of the following financial
support for the research, authorship, and/or publication
of this article: This study was funded by Bournemouth
University and Dorset Healthcare University
Foundation Trust through a match-funded PhD student-
ship awarded to H. Tariq.

ORCID iD
Hina Tariq https://orcid.org/0000-0002-6273-5921

References
1. Wagner LM and Clevenger C. Contractures in nursing home

residents. J Am Med Dir Assoc 2010; 11: 94–99.
2. Heise M, Müller M, Fischer U, et al. Quality of life in older

individuals with joint contractures in geriatric care settings.
Qual Life Res 2016; 25: 2269–2281.

3. Offenbächer M, Sauer S, Rieß J, et al. Contractures with
special reference in elderly: Definition and risk factors – a
systematic review with practical implications. Disabil
Rehabil 2014; 36: 529–538.

4. Wagner LM, Capezuti E, Brush BL, et al. Contractures in frail
nursing home residents. Geriatr Nurs 2008; 29: 259–266.

5. Pohl M and Mehrholz J. A new shoulder range of motion
screening measurement: Its reliability and application in
the assessment of the prevalence of shoulder contractures
in patients with impaired consciousness caused by severe
brain damage. Arch Phys Med Rehabil 2005; 86: 98–104.

6. Campbell TM, Dudek N and Trudel G. Chapter 127 – joint
contractures. In: FronteraWR, Silver JK and Rizzo TD (eds)
Essentials of physical medicine and rehabilitation (fourth
edition). Philadelphia: Elsevier, 2020, pp. 704–709.

Tariq et al. 13

https://orcid.org/0000-0002-6273-5921
https://orcid.org/0000-0002-6273-5921


7. Forster A, Airlie J, Birch K, et al. Research exploring phys-
ical activity in care homes (REACH): Study protocol for a
randomised controlled trial. Trials 2017; 18: 1–14.

8. Yip B, Stewart D and Roberts M. The prevalence of joint
contractures in residents in NHS continuing care. Health
Bull 1996; 54: 338–343.

9. Dehail P, Simon O, Godard A, et al. Acquired deforming
hypertonia and contractures in elderly subjects: definition
and prevalence in geriatric institutions (ADH survey). Ann
Phys Rehabil Med 2014; 57: 11–23.

10. Resnick B. Functional performance and exercise of older
adults in long-term care settings. Thorofare, NJ: SLACK
Incorporated, 2000, pp. 7–9.

11. Mollinger LA and Steffen TM. Knee flexion contractures in
institutionalized elderly: Prevalence, severity, stability, and
related variables. Phys Ther 1993; 73: 437–444.

12. Rabiner A, Roach KE, Spielholz NI, et al. Characteristics of
nursing home residents with contractures. Phys Occup Ther
Geriatr 1996; 13: 1–10.

13. Selikson S, Damus K and Hamerman D. Risk factors asso-
ciated with immobility. J Am Geriatr Soc 1988; 36: 707–712.

14. Bruton A, Conway JH and Holgate ST. Reliability: What is
it, and how is it measured? Physiotherapy 2000; 86: 94–99.

15. Bartoszek G, Fischer U, Grill E, et al. Impact of joint con-
tracture on older persons in a geriatric setting. Z Gerontol
Geriatr2015; 48: 625–632.

16. Guyatt GH, Bombardier C and Tugwell PX. Measuring
disease-specific quality of life in clinical trials. CMAJ
1986; 134: 889.

17. Streiner DL, Norman GR and Cairney J. Health measure-
ment scales: A practical guide to their development and
use. USA: Oxford University Press, 2015.

18. Keeney S, McKenna H and Hasson F. The Delphi technique
in nursing and health research. UK: John Wiley & Sons,
2011.

19. Hasson F, Keeney S and McKenna H. Research guidelines
for the Delphi survey technique. J Adv Nurs 2000; 32:
1008–1015.

20. Jünger S, Payne SA, Brine J, et al. Guidance on conducting
and reporting Delphi studies (CREDES) in palliative care:
Recommendations based on a methodological systematic
review. Palliat Med 2017; 31: 684–706.

21. Tariq H, Collins K, Tait D, et al. Factors associated with
joint contractures in adults: A systematic review with narra-
tive synthesis. Disabil Rehabil 2022; 45: 1755–1772.

22. Nursing and Midwifery Council. Future nurse: Standards of
proficiency for registered nurses. https://www.nmc.org.uk/
globalassets/sitedocuments/standards-of-proficiency/
nurses/future-nurse-proficiencies.pdf (2018, accessed 10
July 2023).

23. Fischer U, Bartoszek G, Müller M, et al. Patients’ view on
health-related aspects of functioning and disability of joint
contractures: A qualitative interview study based on the
International Classification of Functioning, Disability and
Health (ICF). Disabil Rehabil 2014; 36: 2225–2232.

24. Fischer U, Müller M, Strobl R, et al. Examining functioning
and contextual factors in individuals with joint contractures
from the health professional perspective using the ICF: An
international internet-based qualitative expert survey.
Rehabil Nurs 2016; 41: 170–178.

25. Saal S, Beutner K, Bogunski J, et al. Interventions for the
prevention and treatment of disability due to acquired
joint contractures in older people: A systematic review.
Age Ageing 2017; 46: 373–382.

26. Taylor E. We agree, don’t we? The Delphi method for
health environments research. HERD: Health Env Res
Design J 2020; 13: 11–23.

27. Hsu C-C and Sandford BA. The Delphi technique: Making
sense of consensus. Pract Assess Res Eval 2019; 12: 1–8.

28. Diamond IR, Grant RC, Feldman BM, et al. Defining con-
sensus: A systematic review recommends methodologic cri-
teria for reporting of Delphi studies. J Clin Epidemiol 2014;
67: 401–409.

29. Sinha IP, Smyth RL and Williamson PR. Using the Delphi
technique to determine which outcomes to measure in clin-
ical trials: Recommendations for the future based on a sys-
tematic review of existing studies. PLoS Med 2011; 8:
e1000393.

30. Coles E, Anderson J, Maxwell M, et al. The influence of
contextual factors on healthcare quality improvement initia-
tives: A realist review. Syst Rev 2020; 9: 1–22.

31. Gill CE, Hacker ML, Meystedt J, et al. Prevalence of spas-
ticity in nursing home residents. J Am Med Dir Assoc 2020;
21: 1157–1160.

32. Milligan J, Ryan K and Lee J. Demystifying spasticity in
primary care. Can Family Phys 2019; 65: 697–703.

33. Prabhu RK, Swaminathan N and Harvey LA. Passive move-
ments for the treatment and prevention of contractures.
Cochrane Database Syst Rev 2013; 12: 1–25.

34. Svane C, Nielsen JB and Lorentzen J. Nonsurgical treat-
ment options for muscle contractures in individuals with
neurologic disorders: A systematic review with
meta-analysis. Arch Rehabil Res Clin Trans 2021; 3:
100104.

35. Harvey LA, Katalinic OM, Herbert RD, et al. Stretch for the
treatment and prevention of contractures. Cochrane
Database Syst Rev 2017; 1: 1–167.

36. Porter S. Realist evaluation: An immanent critique. Nurs
Philos 2015; 16: 239–251.

37. Peryer G, Kelly S, Blake J, et al. Contextual factors influen-
cing complex intervention research processes in care homes:
A systematic review and framework synthesis. Age Ageing
2022; 51: afac014.

38. Goodman C, Sharpe R, Russell C, et al. Care home readi-
ness: a rapid review and consensus workshops on how
organisational context affects care home engagement with
health care innovation. 2017.

39. Malik AN and Tariq H. Clinical trials in rehabilitation: the
dilemmas and possible solutions. J Coll Physicians Surg
Pak 2021; 31: 491–492.

14 Clinical Rehabilitation 0(0)

https://www.nmc.org.uk/globalassets/sitedocuments/standards-of-proficiency/nurses/future-nurse-proficiencies.pdf
https://www.nmc.org.uk/globalassets/sitedocuments/standards-of-proficiency/nurses/future-nurse-proficiencies.pdf
https://www.nmc.org.uk/globalassets/sitedocuments/standards-of-proficiency/nurses/future-nurse-proficiencies.pdf
https://www.nmc.org.uk/globalassets/sitedocuments/standards-of-proficiency/nurses/future-nurse-proficiencies.pdf

	 Introduction
	 Methods
	 Study team
	 Study design
	 Participants
	 Definition of consensus
	 Ethics and consent
	 Data collection procedure
	 Data analysis

	 Results
	 Response rates
	 Panel characteristics
	 Development, progression, and identification of joint contractures
	 Development of joint contractures
	 Progression of joint contractures
	 Identification of joint contractures in care homes
	 Contextual factors
	 Preventive care approaches


	 Discussion
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


