
553

Original Investigation/Orijinal Araştırma

©Copyright 2019 by the İstanbul Training and Research Hospital/İstanbul Medical Journal published by Galenos Publishing House.
©Telif  Hakkı 2019 İstanbul Eğitim ve Araştırma Hastanesi/İstanbul Tıp Dergisi, Galenos Yayınevi tarafından basılmıştır.

ABSTRACT ÖZ

İstanbul Med J 2019; 20(6): 553-7

Introduction
Total knee arthroplasty is a surgical procedure that relieves pain in knee 
osteoarthritis, improves the functions of the knee joint, and increases the 
patient’s quality of life (1). In the coming years, total knee replacement 
demand is expected to increase exponentially (1-3). It is a surgical 
procedure open to complications despite increasing demand, advances 
in implant design, excellent results, developments in the technique, 

and rehabilitation (1,3,4). Patients who undergo total knee replacement 

are usually elderly. This situation brings risks during and after surgery 

(5,6). Therefore, the patient should be sufficiently informed about 

the possible risks and complications of this operation. This informing 

is provided with the informed consent process. Informed consent is 

based on the decision-making principle of the person and forms the 

basis of the doctor-patient relationship (7). Every patient has the right 
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Gonartrozlu Hastaların Preoperatif Bilgilendirilmesinde İleri Teknoloji Ürünü 
Animasyonların Rolü

The Role of Advanced Technology Product Animations on 
Informing Patients with Gonarthrosis Preoperatively

Amaç: Bu çalışmanın amacı; total diz protezi ameliyatı 
planlanan hastalarda; aydınlatılmış onam esnasındaki 
bilgilendirmenin görsel animasyonlar ile desteklenmesinin 
hastadaki bilgi ve memnuniyet düzeyine etkisinin 
araştırılmasıdır. 

Yöntemler: Kliniğimizde gonartroz tanısı alan ve total diz 
protezi ameliyatı planlanan 139 hasta çalışmaya dahil edildi. 
Hastalar; tanıları, hastalığın bulguları, planlanan ameliyat 
ve ameliyatın aşamaları, planlanan ameliyat dışındaki başka 
tedavi seçenekleri, planlanan ameliyata özgü komplikasyonlar 
hakkında sözlü ve yazılı olarak bilgilendirildi. Açık uçlu 
sorular ile bilgi düzeyleri ölçüldü. Ortalama 35 gün sonra 
hastalıklarının bulguları ve planlanan ameliyat aşamalarını 
içeren görsel animasyon uygulaması gösterildi. Görsel 
animasyonların bilgi düzeyine ve hasta memnuniyetine etkisi 
ile bu etkinin hastanın eğitim düzeyi ile ilişkisi araştırıldı. 

Bulgular: Görsel animasyonlar; hastaların bilgi ve 
bilgilendirilmiş onam şeklinden duyulan memnuniyet düzeyini 
istatistiksel olarak anlamlı derecede artırmıştır (p=0,001; 
p<0,01). Bu artışın hastaların eğitim düzeyinden bağımsız 
olduğu belirlenmiştir (p>0,05).

Sonuç: Görsel animasyonlar aydınlatılmış onam esnasında 
yapılan bilgilendirmede basit, kolay, etkili bir yöntemdir.

Anahtar Kelimeler: Aydınlatılmış onam, hasta memnuniyeti, 
görsel animasyonlar, gonartroz, total diz artroplastisi

Introduction: This study aimed to investigate the effect of 
visual animations on the patient’s knowledge and satisfaction 
level in the informing during informed consent of the patients 
scheduled for total knee replacement surgery. 

Methods: A total of 139 patients who were diagnosed with 
gonarthrosis and scheduled for total knee replacement surgery 
in our clinic were included in the study. Verbal and written 
information about diagnoses, disease findings, scheduled 
surgery, operation stages, other treatment options other than 
the scheduled surgery, and specific complications of scheduled 
surgery were given to the patients. The information levels 
were measured with open-ended questions. After 35 days, on 
average, a visual animation that included the findings of their 
diseases and the stages of the surgery planned was shown. The 
impact of visual animations on the knowledge level and patient 
satisfaction were examined. The relation between this impact 
and the education level of the patient was also investigated. 

Results: Visual animations statistically and significantly 
increased the knowledge level of patients and the level of 
their satisfaction in informed consent (p=0.001; p<0.01, 
respectively). It was determined that this increase was 
independent of the education level of the patients (p>0.05).

Conclusion: Visual animations are a simple, easy, and effective 
method for informing during informed consent.

Keywords: Informed consent, patient satisfaction, visual 
animations, gonarthrosis, total knee arthroplasty
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to know and determine what shall be done to his/her body. The fact 
that legal regulations guarantee this right gives the health workers the 
responsibility of informed consent (8). Also, the lack of informed consent 
of the individuals before the medical procedure or the failure to obtain 
it appropriately causes essential ethical and legal problems in clinical 
practice (9). The conventional informed consent is generally in the form 
of insufficient written texts (10,11). Studies show that patients do not 
understand the main elements of the consent in their informed consent 
performed with written or verbal information (10,12-15). In particular, 
it is seen that elderly patients with gonarthrosis cannot read written 
informing texts, or they are too lazy to read them. In order for the 
information during the informing process to be permanent in the mind 
of the patient, the patient should be aware of stimuli and allow them 
to be stored in memory. The use of visual images and symbols during 
informing allows the individual to give more attention to the informing; 
also, images are more memorable than words (10,14,16). In the present 
study, it was aimed to evaluate the available knowledge levels of the 
patients who had gonarthrosis and were informed with standard verbal 
and written texts, and the changes in their levels of knowledge after 
visual animation. 

Methods
Necessary permissions [İstanbul Training and Research Hospital, Clinical 
Research Ethics Committee; with (decision no: 757, date: 15.01.2016)]
were obtained for the implementation of the research. A total of 139 
patients, who were admitted in our clinic between January 2016 and 
September 2018 with gonarthrosis diagnosis, who were not relieved 
from their complaints despite conservative treatments, and who 
had undergone total knee arthroplasty, were included in the present 
study after their consents were received as volunteers in the study. 
Gender, age, educational status, diagnosis, and scheduled operation 
information of the patients were recorded. In the outpatient clinic 
conditions, the participating patients were informed verbally and in 
writing about diagnoses and the findings of their diseases, the planned 
surgery and the stages of it, other treatment options other than the 
planned surgery, and the complications of the planned surgery. Each 
informational stage was limited to six items in order to evaluate the 
results of the informing objectively (17-19). After verbal and written 
informing, available knowledge levels of the patients were determined 
by asking open-ended questions (20-23). The correct answers given to 
each open-ended question were scored with numbers 0-6 following the 
number of information given before. Zero point was given to the patient 
who did not know any of the items in the informational stage, and 6 
points were given to the patient who knew all items (6 items) in the 
informational stage. After the surgery appointments were given to the 
patients, they were admitted to the orthopedics service to be operated 
after an average of 35 days (20-58). The animation showing the findings 
of their disease and the planned surgery stages (Knee Pro III version: 
3.8.1, 3D4 Medical’s NOVA3 technology application) was shown on the 
tablet computer (iPad Wi-Fi 128 GB Black; Apple, California) (Figure 1). 
Although there were no visual animations, explanations were made 
on other treatment options and complications specific to their surgery 
over the figures in the visual animations. The patients’ knowledge levels 
after the animation representation were determined by asking the same 

open-ended questions again. The knowledge levels after the animation 

representation were also scored with numbers from 0 to 6 in the same 

way (the correct answers to each open-ended question are following the 

number of information given before). Zero point was given to a patient 

who did not know any of the items in the informational stage, and 

6 points were given to a patient who knew all items (6 items) in the 

informational stage. Also, the satisfaction with the written-oral informed 

consent and the satisfaction with the visual animation and informed 

consent were scored with a number between 0-6. The data that were 

obtained in this way were compared statistically.

Statistical Analysis

Number Cruncher Statistical System 2007 (Kaysville, Utah, USA) program 

was used for statistical analysis. In the assessment of the study data, 

the Mann-Whitney U test was used in the paired comparisons of the 

variables that did not show the normal distribution in the comparison 

of quantitative data in addition to the descriptive statistical methods. 

Kruskal-Wallis test was used in the comparison of three and more 

groups that did not show normal distribution. Wilcoxon signed ranks 

test was used for intra-group comparisons of the variables that did 

not show normal distribution. Statistical significance was evaluated at 

p<0.01 and p <0.05 levels.

Results

The distribution of the demographic characteristics of the patients 

participating in our study is shown in Table 1. When compared to the 

knowledge and satisfaction levels of the patients before the animation; 

after the animation, it was seen that there was a statistically significant 

increase in the levels of knowledge about the findings of disease, stages 

of surgery, alternative treatment options, information about surgery-

specific complications, and the levels of satisfaction in the format of 

obtaining the consent (Table 2) (p=0.001; p<0.01, respectively). It 

was detected that there was no statistically significant difference in 

the relationship of the changes of the parameters according to before 

and after animation with the education status of the patients (Table 3) 

(p>0.05). Animations increase the knowledge and satisfaction levels of 

the patients independently from the level of education.

Figure 1. Image of patient watching visual animation
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Discussion

Informed consent based on the principle of respect for autonomy before 

medical intervention is a legal obligation that should be implemented in 

many countries, including our country. A significant number of lawsuits 

against health professionals are caused by the lack of or insufficient 

informed consent (9,24,25). The patients’ levels of understanding 

and remembering the information given in informed consent may 

be different. The informed consent procedure, which is very useful in 

the surgical decision making by patients together with the physician, 

cannot be sufficiently remembered by the patients after some time from 

surgery, and this may lead to some legal problems in the lawsuits of 

weak enforcement (9).

In a study examining the lawsuits related to knee arthroplasty, it was 

seen that the most common complications were the subject of the 

lawsuits. The authors have an opinion that most of the allegations 

that led to the lawsuits in question were not caused by frequent 

complications. It was seen that the patients sued the surgeons when the 

results of the surgery were different from their expectations. The authors 

presented an opinion that an unsatisfactory result according to patient 

expectations, is a frequent cause of the lawsuit (26). In a study examining 

the ethical aspects of informed consent in patients undergoing total 

knee arthroplasty, it was detected that all patients signed the informed 

consent. However, in this study, 20% of the patients stated that they 

could not get information about their diseases, 38% were not informed 

about the surgical procedure, 72% did not know about the possible 

complications, and 85% were not informed about the alternative 

Table 1. Distribution of demographic characteristics

Min-max Mean ± SD

Age (year) 54-78 66.63±4.36

n %

Gender
Female 113 81.3

Male 26 18.7

Education status

Literate 28 20.1

Primary school 63 45.3

Secondary school 20 14.4

High school 23 16.5

University 5 3.6

Min: minimum, Max: maximum, SD: standard deviation

Table 2. Changes in information and satisfaction levels before and after animation representation

Verbal-written 
consent

Consent with 
animation Change percentage ap**

Knowledge about the findings of disease
Mean ± SD 2.72±0.66 5.02±0.65

92.93±41.73 0.001
Min-max (median) 2-5 (3) 4-6 (5)

Knowledge about the stages of scheduled surgery
Mean ± SD 2.46±0.62 5.21±0.73

123.47±59.77 0.001
Min-max (median) 1-5 (2) 2-6 (5)

Knowledge about other treatment options
Mean ± SD 2.68±0.51 3.53±0.66

36.09±37.04 0.001
Min-max (median) 2-4 (3) 2-5 (3)

Knowledge about complications
Mean ± SD 2.58±0.56 3.45±0.62

38.31±32.78 0.001
Min-max (median) 2-4 (3) 2-5 (3)

Satisfaction level
Mean ± SD 4.93±0.78 5.92±0.30

23.21±21.24 0.001
Min-max (median) 3-6 (5) 4-6 (6)

aWilcoxon signed ranks test, **p<0.01, Min: minimum, Max: maximum, SD: standard deviation

Table 3. Change in the informing and satisfaction levels of patients according to education status

Change percentages between before and after the animation

cp
Literate (n=28) Primary school 

(n=63)
Secondary school 
(n=20)

High school, 

university 
(n=28)

Knowledge about the diagnosis of disease
Mean ± SD 100.3±40.73 90.87±41.66 92.5±37.65 90.48±46.74

0.699
Min-max (median) 25-150 (100) 25-200 (100) 33-150(66.6) 0-150 (100)

Knowledge about the scheduled surgery
Mean ± SD 125.6±75.56 126.98±53.25 105.42±41.73 126.31±67.3

0.550
Min-max (median) 0-400 (100) 33.33-300 (150) 25-200 (100) 20-300 (100)

Knowledge about other treatment options
Mean ± SD 30.36±33.96 32.8±35.41 41.25±40.24 45.54±40.86

0.333
Min-max (median) 0-100 (33.33) 0-150 (33.33) 25-150(33.3) 0-150 (33.33)

Knowledge about complications
Mean ± SD 36.9±28.09 35.71±31.37 41.67±38.04 43.15±37.06

0.862
Min-max (median) 0-100 (50) 0-100 (33.33) 0-100 (41.67) 0-150 (33.33)

Satisfaction level
Mean ± SD 24.64±16.44 19.13±19.75 23.75±17.54 30.6±28.73

0.139
Min-max (median) 0-50 (20) 0-100 (20) 0-50 (20) 0-100 (20)

cKruskal Wallis test, Min: minimum, Max: maximum, SD: standard deviation
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treatment methods. Also, about half of the patients signed the consent 
form without reading. It was stated that the readability and intelligibility 
of the consent form are low, and a short and understandable language 
should be used in consent form considering the educational status of 
the patients. It was also stated that multimedia resources should be 
used in the informed consent process (5).

In our study, the readability and intelligibility levels of the written 
consent forms were also found to be low in parallel with the study in 
question. When preparing the consent forms, the education level of the 
patients should be considered. However, since the educational level of 
the patients is different, it is not possible to prepare different consent 
forms for each education level. This non-practical situation will bring 
some ethical problems in addition to many difficulties. Visual materials, 
especially animations, can be easily understood by patients with every 
educational level, including even non-literate patients, and provides a 
possibility to watch many times. In another study that investigated the 
understanding of informed consent form in surgical interventions by 
patients, approximately one-third of patients stated that they did not 
know its importance despite having signed the informed consent form 
(20,27). In another similar study that investigated the comprehension 
of the informed consent process by the patients who were scheduled 
for surgery, most of the patients stated that they knew the informed 
consent process partially, and the majority of them did not know what 
the informed consent form they signed was. In this study, the author 
concluded that the patient’s knowledge about the consent process was 
not sufficient (28). In our study, although we had a similar opinion 
before the visual material representation, it was found that the patients’ 
satisfaction in the format of obtaining the consent was high after visual 
materials, and they had enough knowledge about the informed consent 
process with open-ended questions. Informing patients before the 
operation reduces the fear and anxiety of patients. In a randomized-
controlled study that was conducted with informing (in video form) 
in addition to the written and oral form, it was demonstrated that 
the form of informing patients affected anxiety before surgery; and 
that informing that was carried out with visual materials decreased 
anxiety (29,30). In another similar study, before the surgery, the effect 
of informing as verbal or with pictures in CD-ROM on the anxiety of 
patients who will undergo the surgical procedure was investigated. 
The patients were divided into two groups. While verbal and written 
information was given to one group, the CD-ROM, which included 
pictures of surgery procedure, results, complications, and different 
periods of recovery, was shown to the other group. At the end of the 
study, it was determined that the anxiety levels increased significantly 
in both groups when the surgery day approached, but the anxiety of 
the group watching the CD-ROM was significantly lower than the other 
group. While there was no difference between the two groups in terms 
of understanding the complications of the surgical procedure, the score 
that showed the understanding of the subtleties and purpose of the 
surgical procedure was found to be higher in the group watching the 
CD-ROM (31). It was reported that the psychological preparation of the 
patient for the surgery decreased the duration of the hospital stay, the 
use of analgesics and the complications, and the training videos were 
effective in increasing the quality of life and the immune response. Also, 
in various studies, it was reported that preoperative video training would 

reduce medical costs and be effective in reducing the stress and anxiety 
associated with surgery (32,33). In our study, the surgical procedures 
shown in the animations were not performed on live tissue; they were 
performed on a limb in a virtual environment. Also, these animations 
did not contain disturbing images such as blood and purulent exudates. 
This implementation provides that the informed consent process is made 
more permanent and more satisfactory, by forming an environment 
in which patient-physician communication increases. Even though 
the patients were only informed with animations about the disease 
findings and the stages of the surgery; after the animation, it was seen 
that patients understood the other treatment options other than the 
scheduled surgery and the complications related to the operation better 
and there was a significant increase in their knowledge levels. We think 
that increasing the visual information about the disease and operation 
stages of the patients makes the previous information, which was given 
verbally and in written form, easier to understand and remember. There 
are some limitations to our study. As a result of our research, we could 
not find any visual animation applications explaining other treatment 
options of gonarthrosis and the complications that are specific to 
total knee arthroplasty. For this reason, we could not provide visual 
animation to our patients in this respect. We believe that this limitation 
of our study is also the limitation of visual animation designers. Another 
limitation of our study is that written/verbal and visual animation 
applications were carried out on the same patients. Although there was 
nearly one month’s time interval, we still believe this might cause recall 
bias. The effect of age and gender could not be investigated in the study 
because the ages of our cases were close to each other, and most of 
them were female. Also, we did not consider providing information with 
visual animation proper in terms of the medicolegal approach, which 
is outside the standard application. For this reason, the control group 
could not be formed.

Conclusion
The thought of surgery creates anxiety in the person. This makes 
understanding of the written consent forms, which are already difficult 
to understand, more difficult. For this reason, the ways to obtain the 
informed consent form, which is clear, objective, engaging, and easier 
to understand for patients at all levels, are needed. The use of visual 
animations is a simple, easy, and effective method independent of the 
patient’s level of education in informing patients. It also increases patient 
satisfaction and provides that the patient more easily understands 
postoperative care and complications.
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