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Summary

Introduction: Postoperative complications in TKA are
well-known, especially regarding kinesiophobia which
affects both perception of pain and good post-oper-
ation recovery, preventing the normal course and
sometimes leading to a new intervention even in the
presence of a technically successful operation. 
Methods: The study had a quasi-experimental, con-
trolled, before-and-after design and was conducted
on 84 patients; 44 were assigned to IARA and 40 to
control group. According to IARA model three
meetings were performed (two pre- and one post-
operative). The control group received normal pre-
and postoperative interaction. With the purpose of
evaluating pain, kinesiophobia and health-related
Quality of Life (QoL), we used respectively the NRS
0-10, TSK, and KOOS questionnaires. 
Results:  Applying two-way mixed design ANOVA
we found significant Time × Group interaction in all
KOOS subscales: Pain (F1,82=10.808, p<0.001);
Symptom (F1,82=15.497, p<0.001); ADL (F1,82=20.342,

p<0.001); Sport/Rec (F1,82=20.451, p<0.001); QOL
(F1,82=4.275, p<0.001) and also in TSK questionnaire
(F1,82=4.275, p=0.042).
Conclusion: IARA turned out to be a short and ef-
fective approach to reducing kinesiophobia and
pain at 40th day after surgery, significantly improv-
ing QoL indexes in patient undergoing TKA.
Level of evidence: III.

KEY WORDS: knee, empowerment, education, guid-
ed imagery, fear of movement. 

Introduction

Problems deriving from total knee arthroplasty (TKA),
a surgical technique that significantly improves the
quality of life (QoL)1 are generally present even when
studies show that there are high rates of surgical suc-
cess2. Indeed, it is known how post-surgical pain can
affect the quality of life in subjects who have received
a perfectly successful surgical intervention3. 
Pain, on the other hand, is the aspect that most of all
leads to TKA intervention and what may trigger a new
operation. Therefore, pain management can be con-
sidered one of the most important challenges for TKA
success3.
The persistence of pain after TKA has been studied by
many researchers taking into account many aspects
such as age, sex, body weight4. However, psychologi-
cal factors are becoming one of the key to pain man-
agement5, demonstrating that the perception and inter-
pretation of pain by the individual is decisive5.
Furthermore, concerning the role of cognitive, emo-
tional and behavioural aspects in chronic pain and
disability it has been proposed the so-called fear-
avoidance model, which explains how pain induces
an impaired self-esteem leading to a strong fear of
movement, said kinesiophobia6.
Kinesiophobia can be described as an avoidance of
physical activity induced by fear of pain in the ab-
sence, in the case of TKA, of valid post-surgical rea-
sons. Kinesiophobia induces a vicious circle of fear-
pain-avoidance that increases the perception of their
disability and leads to disuse syndrome7. A proper
management of perioperative pain and kinesiophobia
is essential in treating orthopaedic surgery patients3.
The reduction of fear of movement, which is afore-
mentioned, is closely related to pain5, can lead to sig-
nificant effect on outcomes8. However, other psycho-
logical and emotional aspects are in close relation-
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ship to pain and modulate each other in both direc-
tions also influencing the care process8, 9.
Martin et al.10 discussed as patients need to have the
opportunity to tell the story of their unique illness expe-
riences and, knowing them as a person, allows the
health professional to understand decisive elements in
order to achieve the patient’s adherence such as psy-
chological factors, social support, cultural context, be-
liefs, subjective norms, attitudes, and emotional health
challenges (anxiety, depression, distress).
Literature has also shown how the collaboration pro-
cess between the various health figures is decisive
for the patient’s well-being and how this process
leads the patient to be the protagonist of his/her care
pathway11.
Accompanying the person in his/her perioperative
path is therefore decisive in making him/her more
serene and aware, as it is decisive that the various
health professionals interact so as to keep the person
in the middle on his/her path by implementing person-
alized assistance11.
The influence of kinesiophobia in TKA has been al-
ready studied, demonstrating a correlation with the
post-surgery recovery time and over its impact on the
final outcome3, but many researches do not check
any changes between pre- and postoperative, a prob-
lem previously discussed by Bourne et al.12.
Here we want to present a new and systematic ap-
proach to accompanying the surgical patient by eval-
uating its effectiveness throughout the entire periop-
erative course on pain, kinesiophobia and quality of
life: the IARA Model. IARA was already used in dis-
eases with a strong psychogenic component13-19.
This model is based on: I) Assagioli psychosynthe-
sis16 and counseling principles17; II) patient-centered
concept care11; III) guided imagery effectiveness18,19;
IV) empowerment education20,21. IARA was struc-
tured into three meetings in which patients received
educational intervention on both their knee illness
and movements to be performed before and after
surgery; guided imagery intervention; all information
in regard to the perioperative period. The aim of this
study was to verify whether IARA could be a useful
method to decrease kinesiophobia and pain, improv-
ing the quality of life in patients undergoing TKA.

Materials and methods

Subjects
Between March 2016 and May 2017, 100 patients ad-
mitted for planned primary TKA were enrolled in the
investigation from specialist orthopaedic outpatient
clinics in northern Italy. This study had a quasi-exper-
imental, controlled, before-and-after design. The sur-
gical procedure was carried out under the National
Health Service. The intervention group (IARA group)
was consecutively recruited between 30th October
2016 and 1st May 2017 and 44 patients were finally
analyzed (M=11; F=33) with an average age of 70.69
years (SD=7.61) with two preoperative meetings and

the postoperative meeting according to the IARA
method.
The control group was consecutively recruited be-
tween 1st March 2016 and 1st July 2016 and 40 pa-
tients were finally analyzed (M = 19; F = 21), with an
average age of 72.24 years (SD= 11.01).
Both groups completed the questionnaires before and
after surgery.
Patients were included if they were scheduled for
TKA (following an accurate medical examination
which took into account several factors such as me-
chanical pain in knee region lasting for more than six
months; pain refractory to medical therapy, etc.), will-
ing to participate, and able to complete the question-
naires. Exclusion criteria were not Italian speaking,
knee arthroplasty following fractures, revision surgery
and partial replacement, patients with concomitant
neurologic, rheumatologic (rheumatoid arthritis), cog-
nitive impairment, and neoplasia (further information
in the study flow chart; Fig. 1).

Procedures
Surgery procedure and anaesthetic given pre- and
postoperative
Access to the joint was front (mid-vastus). A tourni-
quet was applied to the thigh <90 minutes with
Tranex protocol for homeostasis control. The prosthe-
sis was cemented PS (rear stabilization, LCP sacri-
fice). Cemented kneecap prosthesis. Furthermore,
physiotherapy was made from the 2nd post-surgery
day until four weeks. Spinal anaesthesia was estab-
lished with 1 vial 2ml hyperbaric bupivacaine 1%
(Marcaine® Spinal Heavy) + 25 mcg fentanyl (Fentan-
est®). In the immediate postoperative were adminis-
tered iv paracetamol 1000 mg (1 vial, Perfalgan®,
Bristol-Myers Squibb) and iv ½ vial (5mg) of mor-
phine. 
During the first 24h were administered: ketorolac
tromethamine (2 vials 30 mg each, Toradol®, Recor-
dati) + iv tramadol hydrochloride (2 vials 50mg each,
Contramal®, Grünenthal) + iv metoclopramide 10mg
(1 vial, Plasil®, Sanofi) in 0.9% NaCl 500ml to infuse
at 30 ml/h. 
At 8 and 16 hours after surgery was administered iv
paracetamol 1000 mg and iv 1 vial of morphine in
need. Starting 24 hours after the intervention were
administered paracetamol 1000 mg 3 times per day
and 5 or 10 mg 2 times per day of oxycodone and
naloxone (Targin®, Mundipharma). Finally, diclofenac
75 mg (Voltaren®, Novartis) was available if needed. 

Standard procedure (Control group)
During the preoperative orthopaedic examination (15
days before surgery) the physician explains the pa-
tient the strictly technical phases, or rather he shows
the patient’s imaging surveys explaining his/her knee
problems, summarizes the function of the knee,
shows the prosthesis and briefly explains. Succes-
sively, the patient is invited to see a brochure explain-
ing the preoperative muscle training exercises. After
the orthopaedic visit the patient fill out the KOOS
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questionnaire and hand it over to the physician. On
the preoperative day patient fill out the TSK question-
naire. On the day of the operation at 8 pm, the first
assessment of pain perception was performed ac-
cording to NRS 0-10. The morning after the operation
(8 am) the NRS 0-10 was checked again. At 40 days
after surgery, or shortly after the first specialist post-
operative outpatient visit, patient completed the
KOOS and TSK questionnaire again. 

Intervention (IARA group)
First IARA meeting: fifteen days before surgery
The first meeting takes place 15 days before the
surgery and after the last specialist preoperative visit
by a nurse with Master’s Degree in Psychology who
has learned and used the IARA model. Physician who
visits the patient provides the nurse valuable informa-
tion about patient medical history. Patients in the in-
tervention group fill out the KOOS questionnaire after
the orthopaedic visit and hand it over to the IARA op-
erator. The one-hour meeting begins with the pa-
tient’s knowledge of the operation he/she will under-
go. In addition to the information the person claims to
have received, there is much scope for the patients to
describe how he/she feels about the operation and
how feelings and fears are imagined. The operator
leaves the narration free. 
Then the patient is asked to draw how he/she feels

the affected part of the symptom at this time and then
the subject is invited to observe his/her drawing and
describe the meaning. In doing so, the patient is invit-
ed to express the manner in which he would eliminate
the symptom, then graphically illustrate how the same
healed part is imagined.
A further drawing is required about the anatomical
knowledge of the area to be operated. Now that the
operator has a clear picture of the patient’s aware-
ness of the patient’s pathway, provides the missing
information to improve the anatomical knowledge and
the entire care itinerary, including surgical proce-
dures.
Then, the patient is invited to write seven qualities
that he/she thinks he/she owns and to choose two of
them to use during the course of the treatment. If the
caregiver is present, he/she is also asked to write
seven qualities and to choose two of them to be
made available to the relative to accompany him/her
in the surgical process. Patients are invited to enrich
this list during the preoperative period.
The IARA operator will then demonstrate muscle-
strengthening exercises to do during the previous
days by asking the patient to try them on this occa-
sion so as to test their actual awareness (e.g. correct
muscle recruitment). Operator encourages patient to
perform the exercises at home.
Finally, the operator makes the patient try the crutch-
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es inviting him/her to try exactly what kind of use he
will have to do in the postoperative period and ex-
plains the entire organizational procedure (e.g., mate-
rial to bring into the clinic and any personal objects in
order to personalize the days of stay, treatment
paths, perioperative interaction).
Before leaving the patient, he/she is informed about
the possibility of preparing a playlist to be heard in
the headphone before and during the surgery.

Second IARA meeting: seven day before surgery
The second meeting takes place 7 days before the
operation. This one-hour encounter starts with the pa-
tient’s free narrative about the days spent between
the two meetings. The patient is also called upon to
resolve any doubt about the perioperative period. Op-
erator describes again the entire perioperative proce-
dure, also describing the health figures that step by
step will meet on the day of surgery and will take care
of patient. The entire anaesthesiological procedure
(including effects of drugs used) is also described. At
this point, the patient (and the caregiver if present) is
re-invited to reflect on their qualities, also asking if
he/she has enriched the list during the days between
the meetings.
The operator asks the patient if he/she would use the
same qualities as the first meeting for his/her care
path or if he/she would choose another two (the same
thing is required for the caregiver).
It is also proposed, during this meeting, the exercise
of guided imagery, through which the operator
“makes living” the operation to the patient (Box 1).
The patient is also taught to use the little men in a
targeted postoperative post to accompany the various
wound healing and the prosthesis stabilization
processes (Box 2). The muscle strengthening exer-
cises and the use of the crutches are also checked
and the correct execution is carried out. The operator
still encourages patient to perform the exercises at
home. Then he/she is asked if he/she has prepared a
musical playlist and is so dismissed.

Day before and day after surgery
The day before the operation, all patients fill out the
TSK questionnaire and only those in the IARA model
have a brief meeting with the nurse who followed the
preparation. On the day of the operation at 8 pm, the
first assessment of pain perception was performed
according to NRS 0-10.
The morning after the operation (8 am), NRS 0-10
was checked again and only IARA patients had an-
other brief appointment with the nurse who followed
the preparation.

Third IARA meeting: fourteen day after surgery
It is done the same day of the first outpatient orthope-
dic examination (40 days after surgery). Before start-
ing the patient is given the KOOS and the TSK ques-
tionnaire. Subsequently, the overall experience, also
regarding possible fears in walking and in daily activi-
ties is shared. The recovered motor skills are also

verified and, in the event that they are not consistent
with the period of the intervention, exercises are rec-
ommended to improve the safety of the step. Finally,
the creative imagination exercise (Box 2) was repeat-
ed.

Measures

Knee Osteoarthritis Outcome Score (KOOS)
The KOOS22 assess the patients’ opinion about their
knee and associated problems. KOOS is meant to be
used over both short and long-time intervals; to as-
sess changes from week to week induced by treat-
ment (medication, operation, physical therapy) or
over years due to the primary injury or post-traumatic
osteoarthritis. KOOS consists of 5 subscales; pain,
other symptoms, function in daily living (ADL), func-
tion in sport and recreation (Sport/Rec), and quality of
life (QoL). The last week is taken into consideration
when answering the questions. A normalized score
(100 indicating no symptoms and 0 indicating ex-
treme symptoms) was calculated for each subscale.

Tampa Scale Kinesiophobia Questionnaire (TSK)
The TSK scale consists of 17 items rated on a four-
point Likert scale from 0 to 4 (from “strongly dis-
agree”, 1; to “strongly agree”, 4). Values for the 17
sub-questions were summed to yield a total value,
ranging from 17 to 68. The values for questions 4, 8,
12, and 16 were reversed before summation. The re-
sult of the scale consists of a total score (max 52)
and the two scores of the two subscales (TSK 1=
max 24 and TSK 2=max 28). The total cut-off of the
questionnaire was establish to 37, the measured mar-
gin of error has been estimated as 3 points, then 34
and 4023. In the Italian version24 no cut-off was estab-
lished at 13 item and it was recommended to consid-
er the total score including all the items which is also
considered to be the best solution for the evaluation
in the adult age22. By carrying out a proportion be-
tween the cut-off established by Kori et al.23 accord-
ing to the items24 and the acceptable margin of error,
we set the cut-off to 31.
In order to compare the two groups, we then added
the scores for the individual subjects and then the
score averages in the groups.

NRS 0-10
After the surgical procedure between 8 pm and 8 am,
individual pain sensations were detected in both groups
through the NRS 0-10. This scale is based on the use of
a scale of 11 degrees (0-10) and identifies “0” the total
absence of pain and “10” the worst pain imaginable by
the patient. The patient is then asked to give his/her pain
an intensity score ranging from 0 to 10.

Ethics approval and consent to participate
Written consent for participation in this research was
obtained from all subjects after being thoroughly in-
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formed (both oral and written information) about the
purpose of this study before surgery. This study was
approved by local Ethics Committee and this investi-
gation was performed in conformity with the Code of
Ethics of the World Medical Association (Declaration
of Helsinki) and meets the ethical standards of the
MLTJ25.

Data analysis

Two-way mixed design between-within 2×2 ANOVA
was used in order to detect differences between con-
trol and experimental groups (factor Group) on
changes in the psychological factors before and after
the intervention (factor Time). For those variables in
which interaction Time × Group was significant, one-
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Box 1. Guided imagery performed before surgery
We put ourselves comfortably seated, we draw attention within us through the breath, we connect with the
rhythm of our breath, without accelerating or slowing it down.
Now through the breath we imagine bringing in us a breath of fresh air, harmonious, loving, bright and with
the air coming out let us go all that is no longer useful at this time.
Through the breath we contact our physical body, bringing the bright and loving air to the bottom of our body
by contacting our feet, legs, and pelvis, and imagine that our cells feed on this fresh, bright and loving air and
they get rid of what they have accumulated. 
With the air coming out we also let go of everything that is no longer useful now. 
Gradually up to the abdomen, the chest with its organs, shoulders, arms and hands, and imagine that our
cells feed on fresh, bright and loving air and get rid of what they have accumulated. 
With the air coming out let us go all that is no longer useful now. 
We continue with our breath to contact our neck and face with all senses, the head with inside our mind, our
brain, and imagine that our cells feed on fresh, bright and loving air and can get rid of what they have accu-
mulated and with the air coming out let us go all that is no longer useful now.
Now with our breath we contact our emotional level, imagining a calm, clear lake reflecting the surrounding
landscape illuminated by a radiant sun. 
Let’s imagine that a breath of fresh and loving fresh air smoothes our emotions and we imagine that with the
air coming out we release all those emotions that are no longer useful now.
Now, always with the breath, let’s contact our mental level, imagining a room with closed windows. 
Let’s imagine opening the windows and making a bright and loving air flowing through our thoughts. 
From the windows we can see the air release from those thoughts that are no longer useful now, creating a
new space that allows us to catch new thoughts and new insights.
We keep breathing.
Now with the breath we stand in the centre of our heart, where we imagine lighting a light, imagining a light-
house, a lamp, a stack that we head to the body area that is currently asking for help. Let’s see the part of the
knee illuminate.
Now we imagine moving from the centre of the hearts some little men that, in the group, with joyful, serene,
cooperative attitude, start along the enlightened path. 
We see these little men subdivided into subgroups and distributed: a group in the skin to prepare the part to
the next scar, another group in the tendons and muscles to favour the opening and another reaches the knee
by beginning to activate it to operate it. 
Right now we can let go of everything we want to free ourselves. 
The little men continue and another group deals with the femur by preparing it for insertion of the prosthesis.
Let’s have a few moments of listening and watch what’s happening, how do men work, if there are pictures,
feelings, thoughts, colours, insights that are useful to us for this particular moment. We continue to breathe by
giving a bright and loving air that facilitates work and with the air coming out we let go of all that we can still
meet but which is no longer useful now.
When we see that they have completed this task, where we see the prosthesis inserted, we can observe the
little men that help to close the various muscles, tendons and skin layers. 
Always breathing, we see them retreat and always move toward the center of the heart by recompatting the
initial group with a joyful, cooperative and compassionate attitude.
Now through the breath we imagine spreading a quality: gratitude. And we do it at all our levels: physical,
emotional and mental. For the experience that we have experienced and taken care of. 
Now, with the air coming out we let go of what’s still present and it’s no longer useful now.
We pay attention to here and now, to our body and, always keeping in touch with the breath, we start to move
our feet, legs, hands, shoulders.
Now, when we are ready, we re-open our eyes and get back into contact with the outside world.
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way repeated measures ANOVA was performed to
analyze the simple main effect among three-time
points in each group. ANOVA is robust to small and
even moderate violations of its assumptions, meaning
that the probability values (p<0.001) computed are
sufficiently accurate even if the assumptions are vio-
lated. Analysis of covariance (ANCOVA) was applied
on those variables in which time and group had inter-
action effects using the pretest data as the covariate
to align the group differences at baseline of the initial
measurement point with the aim of assessing the
group differences at the end of the study. Effect sizes
are presented as partial eta-squared (η2p) to deter-

mine the meaningfulness of the results. As suggested
by Cohen26, threshold values to effect size were 0.01
(small), 0.06 (medium), and 0.14 (large). A p value of
less than 0.05 was regarded as a statistically signifi-
cant difference. Statistical analyses were carried out
using Statistica software version 13.0 (Dell Inc.,
Round Rock, TX USA).

Results

A total of 84 patients out of entire cohort (n=100)
available during the period of recruitment completed
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Box 2. Guided imagery performed after 40th days from surgery
We put ourselves comfortably seated, we draw attention within us through the breath, we connect with the
rhythm of our breath, without accelerating or slowing it down.
Now through the breath we imagine bringing in us a breath of fresh air, harmonious, loving, bright and with
the air coming out let us go all that is no longer useful at this time.
Through the breath we contact our physical body, bringing the bright and loving air to the bottom of our body
by contacting our feet, legs, and pelvis, and imagine that our cells feed on this fresh, bright and loving air and
they get rid of what they have accumulated. 
With the air coming out we also let go of everything that is no longer useful now. 
Always breath gradually up to the abdomen, the chest with its organs, shoulders, arms and hands, and imag-
ine that our cells feed on fresh, bright and loving air and get rid of what they have accumulated. 
With the air coming out let us go all that is no longer useful now. 
We continue with our breath to contact our neck and face with all senses, the head with inside our mind, our
brain, and imagine that our cells feed on fresh, bright and loving air and can get rid of what they have accu-
mulated and with the air coming out let us go all that is no longer useful now.
Now with our breath we contact our emotional level, imagining a calm, clear lake reflecting the surrounding
landscape illuminated by a radiant sun. 
Let’s imagine that a breath of fresh and loving fresh air smoothes our emotions and we imagine that with the
air coming out we release all those emotions that are no longer useful now.
Now, always with the breath, let’s contact our mental level, imagining a room with closed windows. 
Let’s imagine opening the windows and making a bright and loving air flowing through our thoughts. 
From the windows we can see the air release from those thoughts that are no longer useful now, creating a
new space that allows us to catch new thoughts and new insights.
We keep breathing.
Now with the breath we stand in the centre of our heart, where we imagine lighting a light, imagining a light-
house, a lamp, a stack that we head to the body area that is currently asking for help. We see the knee part
of the prosthesis illuminated.
Now we imagine moving from the centre of the hearts some little men that in the group, with joyful, serene,
cooperative attitudes start along. Let’s imagine looking at the various little men subdivided into subgroups,
which are concerned with maintaining the equilibrium and harmony of the knee by seeing the functioning and
aligned prosthesis. Let’s have a few moments of listening and see what’s happening, what do men do, how to
care for the part played, and if there are images, feelings, thoughts, colours, intuitions that are useful to us for
this particular moment. 
We continue to breathe by inserting a bright and loving air that facilitates the care work and with the air com-
ing out we let go of everything we can still meet but which is no longer useful now.
Always breathing, we see them retreat and always move toward the centre of the heart by recompatting the
initial group with a joyful, cooperative and compassionate attitude.
Now through the breath we imagine spreading a quality: gratitude. 
And we do it at all our levels: physical, emotional and mental. 
For the experience that we have experienced and taken care of. 
Now, with the air coming out we let go of what is still present and it is no longer useful now.
We pay attention to here and now, to our body and, always keeping in touch with the breath, we start moving
our feet, legs, hands and shoulders.
Now, when we are ready, we reopen our eyes and get back into contact with the outside world.
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the quasi-experiment trial. Six patients refused to par-
ticipate in the study, and 10 were excluded or failed
to fill out questionnaires. 
Results of t test at baseline of the research showed that
there was significant difference in Pain (t=2.092,
p=0.040) and Symptom (t=2.123, p=0.037) between
observed groups. With applied two-way mixed design
ANOVA, we found significant Time × Group interaction
in all KOOS subscales (Tab. I): Pain (F1,82=10.808,
p<0.001); Symptom (F1,82=15.497, p<0.001); ADL
(F1,82=20.342, p<0.001); Sport/Rec (F1,82=20.451,
p<0.001); QOL (F1,82=4.275, p<0.001) and also in re-
gard to TSK questionnaire (F1,82=4.275, p=0.042). 
Table II shows simple main effect of different time
points in each group. In IARA group we found signifi-
cant decrease in mean scores in all KOOS sub-
scales: Pain (F1,43=178.093, p<0.001); Symptom
(F1,43=75.793, p<0.001); ADL (F1,43=219.288,
p<0.001); Sport/Rec (F1,43=223.283, p<0.001); QoL
(F1,43=171. 389, p<0.001). Same decrease was found
in control group: Pain (F1,39=178.093, p<0.001);
Symptom (F1, 39=75.793, p=0.033); ADL (F1,
39=219.288, p<0.001); Sport/Rec (F1, 39=223.283,
p=0.001); QoL (F1, 39=171. 389, p<0.001). Regarding
TSK questionnaire we found that there was no signifi-
cant decrease in IARA and control group

(F1,43=223.283, p<0.001; F1, 39=223.283, p=0.001, re-
spectively). However, there was medium (IARA:
ƞ2=0.083) and small (Control: ƞ2=0.083) effect size in
observed groups.
Group differences are show in Table III. We found
significantly difference in all variables: Pain
(F1,81=10.808, p=0.012); Symptom (F1,81=13.715,
p<0.001); ADL (F1,81=15.385, p<0.001); Sport/Rec
(F1,81=23.841, p<0.001); QoL (F1,81=19.071, p<0.001)
and also in regard to TSK (F1,81=20.924, p=0.042).
By observing the mean scores, IARA group benefit
more from the intervention (in all variables mean was
lower than control group).
The pain reported by subjects (Fig. 2) in the first post-
operative evaluation (8 pm) was particularly low given
the effect of anesthesia in two groups (IARA:
1.55±0.93; Control: 1.60±0.90). The pain reported by
subjects at 8 pm was slightly lower in the IARA group
(1.16±0.90) than in the control group (1.30±1.04).

Discussion

We have demonstrated the effectiveness of model
IARA in improving indexes of kinesiophobia, pain and
quality of life in patients undergoing TKA.
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Figure 2. The graph represents the pain mean and standard deviation reported at NRS 0-10 by groups 
at 8.00 pm (first detection for all patients) and 8.00 am (second detection for all patients).
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The surgical part, although performed by different or-
thopedics, can be considered effective as the im-
provement of the pre- and post-intervention control
group has been highly significant (Tab. I). Many re-
searchers have shown increasing interest in pain
management in the immediate postoperative and de-
scribed how 50% of people undergoing arthroplasty
report pain as major concern3,27.
The pharmacological strategy of pain control in the
immediate post-surgical treatment has been shown to
be effective because of the pain reported by patients
(Fig. 2). 
Alongside the pain the fear of movement has been
described as an extremely important problem since it
can affect postoperative hospitalization28.
Kinesiophobia can induce the patient to hypervigi-
lance towards bodily sensations (feel, pressure,
movement, etc.), which can even lead to idleness,
depression and disability29. In turn, this hyper vigi-
lance can feed into a vicious cycle that amplifies both
cognitive/psychological components (pain catastro-
phizing, anxiety, depression) and behavioral compo-
nents (kinesiophobia) leading to general dissatisfac-
tion with the inserted prosthesis30: intervention on
these components is therefore crucial in improving
the outcome in patients undergoing TKA in the short
and long term.
Monticone et al.31 have proposed to include a kine-
siophobia management program that encourages pa-
tients to think differently about how they cope with the
pain, leading to new patterns of behavior. The pro-
posed programs result in a perception of lower pain
and disability. Monticone et al.31 applied their ap-
proach to the management of kinesiophobia in a ran-
domized experiment demonstrating a decrease in ki-
nesiophobia greater than 14 points in the experimen-
tal group and about 2 points in the control group.

The Authors have also shown a significant reduction
in pain, and a better quality of life. However, the au-
thors performed their experiment-recruiting patients
at the end of a 15-day period of in-hospital rehabilita-
tion after undergoing primary TKA.
In this study we tried to maintain lower levels of kine-
siophobia during the entire perioperative period ask-
ing to patients to get involved in the care process and
we can infer that lowest mean values of kinesiphobia
in the sperimental group were due to IARA interven-
tion (Tabs. I-III). 
Exploration of the influence of psychological factors
in the preoperative period has already been demon-
strated in lumbar spinal fusion surgery patients32 and
in patients with lumbar stenosis and / or herniated
disc33, where authors have highlighted how psycho-
logical factors mediate and play a central role in pain,
kinesiophobia, re-injury and disability.
Furthermore, Sullivan et al.34 have highlighted how
psychological factors (catastrophism, kinesiophobia,
depression) are confounded by patients and are deci-
sive about expectations prior to surgery (i.e., when
the patient plans to resume normal family, social and
recreational activities) that affect functional recovery
after TKA. Sánchez-Herán et al.35 studied the rela-
tionship of fear-avoidance beliefs and pain catastro-
phizing with postural stability in subjects with hip and
knee osteoarthritis, giving further demonstration that
psychosocial factors should be taken into considera-
tion in the assessment and treatment of these pa-
tients. 
Having checked kinesiophobia the day before the op-
eration led us to find that the control group was ap-
proaching the operation differently and this aspect re-
verberated until the first post-surgical visit.
The data are also consistent with the KOOS ques-
tionnaire, where scores in all subscales are signifi-
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Table I. Results of two way repeated measures ANOVA within/between subjects effects and interaction. 
 

Variable Time Group Time×Group 

F(p) !2 F(p) !2 F(p) !2 

KOOS

 Pain 177.219 
(0.000)*** 

0.684 0.036 (0.850) 0.000 10.808 
(0.000)** 

0.116 

Symptom 53.874 
(0.000)*** 

0.397 0.373(0.0.543) 0.005 15.497(0.000)
*** 

0.159 

ADL 22.091 
(0.000)*** 

0.212 3.334 (0.072) 0.039 20.342 
(0.000)*** 

0.199 

Sport/Rec 114.177 
(0.000)*** 

0.582 10.516 
(0.002)** 

0.114 20.451 
(0.000)*** 

0.200 

QOL 137.128 
(0.000)*** 

0.626 7.062 (0.009) 0.079 18.347 
(0.000)*** 

0.183 

 TSK 1.354 (0.248) 0.016 20.992 (0.000) 0.204 4.275 (0.042)* 0.050 

 
  Legend: FLegend: F, f test; p, significance; ƞ2, effect size; *p<0.05; **p<0.01; ***p<0.001
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Table II. Differe ces among pre- and post-testing (variables that had time×group significant interaction effect). 
 

Variable Group PRE POST F(p) !2 pre-vs post 

Mean (SD) Mean (SD) 

KOOS

 Pain CON 48.44 (18.95) 73.33 (14.70) 39.740 (0.000)*** 0.505 pre<post 

IARA 40.72 (14.77) 81.94 (14.04) 178.093 (0.000)*** 0.806 pre<post 

Symptom CON 58.04 (20.13) 67.59 (16.62) 4.886 (0.033)* 0.111 pre<post 

IARA 48.62 (20.45) 80.28 (12.90) 75.793 (0.000)*** 0.638 pre<post 

ADL CON 48.93 (22.58) 74.08 (14.08) 36.101 (0.000)*** 0.481 pre<post 

IARA 40.78 (18.16) 84.73 (10.95) 219.288 (0.000)*** 0.836 pre<post 

Sport/Rec CON 18.75 (16.28) 37.13 (28.17) 12.062 (0.001)** 0.236 pre<post 

IARA 15.91 (11.47) 61.25 (16.64) 223.283 (0.000)*** 0.839 pre<post 

Q L CON 28.49 (18.30) 49.53 (23.44) 21.253 (0.000)*** 0.353 pre<post 

IARA 24.43 (14.38) 69.74 (19.25) 171. 389 (0.000)*** 0.799 pre<post 

 TSK CON 33.05 (7.83) 36.63 (8.32) 3.544 (0.067) 0.083 NS 

IARA 29.77 (7.50) 28.77 (6.41) 0.979 (0.414) 0.016 NS 

 
Legend: F – f test; p – significance; NS- non significant; *p<0.05; **p<0.01; ***p<0.001 
 

Table III. Post-intervention differences between group (variables that had time×group significant interaction effect). 
  

Variable Group POST  

Adjusted Mean 
 (Std. Err.) 

F(p) !2 

KOOS 

Pain 
CON 73.51 (2.31) 

6.531 (0.012)* 0.075 
IARA 81.77 (2.20) 

Symptom 
CON 67.76 (2.38) 

13.715 (0.000)*** 0.145 
IARA 80.11 (2.27) 

ADL 
CON 73.90 (2.01) 

15.385 (0.000)*** 0.160 
IARA 84.90 (1.92) 

Sport/Rec 
CON 36.94 (3.62) 

23.841 (0.000)*** 0.227 
IARA 61.44 (3.46) 

Q L 
CON 49.34 (3.40) 

19.071 (0.000)*** 0.191 
IARA 69.94 (3.24) 

 TSK 
CON 36.48 (1.18) 

20.924 (0.000)*** 0.205 
IARA 28.48 (1.13) 

 
Legend: F – f test; p – significance; *p<0.05; **p<0.01; ***p<0.001 
 

Table II. Differences among pre- and post-testing (time× group significant interaction effect).

Table III. Post-intervention differences between group (time×group significant interaction effect).

Legend: F, f test; p, significance; NS, non significant; *p<0.05; **p<0.01; ***p<0.001 

Legend: F, f test; p, significance; *p<0.05; **p<0.01; ***p<0.001
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cantly better in IARA group compared to the control
group.
The fact that patients had been prepared for surgical
examination in every aspect, also by preoperative
home and postoperative exercises he/she would have
done in the clinic, and describing what the physio-
therapist would have done in the days later the inter-
vention, may have contributed to improving psycho-
logical aspects which, in turn, diminished kinesiopho-
bia by increasing the overall quality of life of patients
verified at 40th day postoperative.
Accompanying the person in the perioperative path is
decisive in making him/her more serene and aware,
as it is decisive that the various health professionals
interact to keep the person in the middle on his/her
path by implementing a personalized assistance.
In fact, the literature has shown how the collaboration
process between the various health figures is decisive
for the well-being of the patient and how this process
leads him to be the protagonist of his care pathway11.
Therefore, IARA could facilitate the patient’s empow-
erment because he/she finds answers to his/her
doubts, uncertainties and expectations, encouraging
his/her collaboration with healthcare professionals
and his/her active participation during the periopera-
tive course.
Through the IARA model, it was possible to increase
the awareness of the health personnel about the use-
fulness and effectiveness of the use of custom music
(i.e., patient choice) during surgery and throughout
the peri- operative period. The use of this person-
centered resource has two advantages: the first is
that the music chosen by the person favors a state of
psychic well-being36; the second is due to the fact
that during the surgery the person is able to shift
his/her attention from the noises of a orthopedic oper-
ating theater to music, living an experience that is re-
ported as non-traumatic.
Further studies are necessary to show the full effec-
tiveness of the IARA in TKA surgical preparation, but
the results of these cases are extremely encouraging.

Limitation of the study
A quasi-experimental procedure was utilized to carry
out this study in which patients in an intervention
group and patients in a control group, who were giv-
en the same care, were consecutively compared.
This design mainly intended avoiding working with
two care systems at the same time. Furthermore, no
power analysis was performed a priori and this pro-
cedure may preclude from evaluating the real ef-
fects of an intervention. Actually, it is not possible to
infer whether the differences between the two
groups are the results of the intervention rather than
due to unknown factors. Consequently, the conclu-
sions of this study should be made with caution,
considering that non-randomized experimental de-
signs, under particular circumstances, cannot pro-
vide accurate data.
It is important to point out that both control and inter-

vention groups were recruited according to the same
protocol although random assignment had not been
applied.
All the healthcare professionals involved in this ex-
perimental procedure regularly met to be constantly
informed about the important decisions or changes
that could positively or negatively influence this study.
Due to summer and winter closing recruitment was
stopped for a few weeks.
However, this does not seem to have affected any of
the measured variables. 
Finally, it is necessary to consider that this study us-
es a highly specific method which requires specific
nurse training. For this reason, it could lead to further
costs to public hospitals. The evaluation of costs of
the IARA Method in hospitals could be a point for fur-
ther research activities.
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