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Abstract

Background: The knowledge and attitude of health care providers are important and influential factors in
providing care services to the elderly and need to be considered during the training course. Simulation in geriatric
nursing education can be an opportunity for learners to experience the restrictions of the elderly. The present study
was conducted to determine the effect of training through simulation on the attitude and knowledge of nursing
students in elderly care.

Methods: This study was quasi-experimental with two experimental and control groups of pre and post-test, which
was conducted on 70 nursing students of the 5th semester (two groups of 35 people). For the experimental group,
the elderly simulation suit was worn for two hours, which was designed by the researcher and created sensory,
physical, and motor restrictions similar to the elderly for students. Before and after the study, Kogan’s attitudes
toward older people scale and Palmore’s “facts on aging quiz” were completed by students. The data were
analyzed using an independent t-test and paired t-test using SPSS version 16 software.

Results: The mean scores of students’ knowledge in the experimental and control groups had no significant
difference at the beginning of the study (p < 0.05). But the mean scores of knowledge in the experimental group
before and after the intervention was (9.2 ± 2.6) and (15.3 ± 3.5), respectively, and in the control group before and
after the intervention was (10.4 ± 2.9) and (11.3 ± 2.6), respectively, which had a statistically significant difference
(p = 0.0001). The mean scores of students’ attitudes in the experimental and control groups had no significant
difference at the beginning of the study (p < 0.05). The mean scores of attitude in the experimental group before
and after the intervention was (114.69 ± 8.4) and (157.31 ± 10.7), respectively and in the control group before and
after the intervention was (113.34 ± 13.6) and (108.5 ± 16.6), respectively, which was significantly different (p =
0.0001).

Conclusions: Based on the findings, the experience of aging restrictions through simulation has improved the
knowledge and attitude of nursing students towards the elderly. Nursing education requires the growth of
attitudinal skills, individuals’ beliefs, and creating empathy among them, so creating simulation opportunities can
assist nursing students in the educational processes.
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Background
Aging is a natural phenomenon involving biological,
cognitive, and environmental components [1]. According
to forecasts, the number of the elderly will reach about
1 billion and 200 million in 2025, which indicates the
doubling of the number of elderly over the next 25 years
[2]. The increase in life span is associated with an in-
crease in the number of acute and chronic problems and
diseases, leading to specific issues and requirement for
health services [3]. Therefore, the focus on training
healthcare workers should comply with the demand for
population change and systems deficiency [4]. However,
despite the increasing number of elderly in the world,
the growth of aging specialists seems to be much slower
than the rate of aging in the world [5]. One of the im-
portant groups that should be prepared for elderly care
is nurses [6].
Elderly care is an important part of the professional

duties of a nurse and helping the elderly in compliance
with their physical, mental and social weaknesses is one
of the duties of nurses [7]. Therefore, nurses need to be
prepared to respond to the elderly needs [6]. But the
training programs seem not to have been planned to
provide preparation among novice nurses to care for the
elderly needs. The results of studies have shown that
novice nurses have problems with proper understanding
and attitudes towards the elderly and do not understand
the challenges related to aging [8, 9]. Understanding the
issues and problems of the elderly can be difficult for
healthcare workers, especially students [10]because they
have not yet experienced an aging or the unpleasant ex-
perience of illness and disability that can cause an in-
crease in the understanding of the elderly [11, 12].
Therefore, the existence of knowledge and attitude of
the health care providers to the elderly is an important
and influential factor in providing care services to the
elderly [13]. Nursing students’ attitudes as nursing prac-
titioner candidates play an essential role in their profes-
sionalism as nurses [9].
Although the attitude change is difficult in the educa-

tion process, it is one of the most important aspects of
nursing care that can play an important role in providing
nursing services [13]. Achieving the necessary qualifica-
tions in this field is influenced by effective factors such
as motivation, supervision, and access to appropriate
education [8]. One of the proposed methods is to run
simulation programs [14].Simulation attempts to display
some behavioral aspects of a physical or abstract system
by the behavior of another system [15]. The clinical
simulation includes a wide range of methods and tech-
niques that allow students to practice clinical skills be-
fore using them in relation with real patients [16]. The
main purpose of using simulation in health care is to
prepare students to face real situations that increase

help-seeker safety, reduce errors and improve nurses’
clinical judgments [17, 18].
Simulation leads to an attitude change in the learners,

readiness to learn new roles, helping learners to under-
stand the professional role, playing an effective role on
the learners, increasing the motivation and interest in
the learner, and creating critical thinking processes in
the learners [19]. The striking point is that this method
should be as similar to the real environment as possible
so that what the practitioners learn can be transferred to
the real environment [20]. Simulating the restrictions of
aging can help students to acquire the facts on aging
[13] and be important in improving the knowledge of
elderly care and understanding issues and problems and
providing appropriate care [7]. Besides, students can ex-
perience changing appropriate functions with aging such
as impairments and auditory, visual, and sedentary disor-
ders, which are useful in understanding the feelings and
experiences of the elderly [7, 13, 15].
Despite some studies conducted on the effect of simu-

lation training in nursing, there is little empirical evi-
dence of how this method is used, and further research
is required. Especially in the field of elderly care training,
which is increasingly needed, the necessity of research in
this area becomes more evident. This study aimed to de-
termine the effect of simulated-based training on the at-
titude and knowledge of nursing students regarding
nursing care of the elderly.

Methods
The present study is a developmental research, applied,
quasi-experimental research with the experimental and
control groups of pre and post-test type which has been
conducted in three phases of designing, implementation,
and evaluation. In the design phase, according to the
educational requirements of nursing students in the field
of elderly care, a simulated suit was selected and the ne-
cessary preparations were provided for the study. The
participants were 70 nursing students of the 5th semes-
ter of the school of nursing and midwifery of Shahid
Sadoughi university of Yazd, Iran, who were included in
the study based on the inclusion and exclusion criteria.
Then, class A was selected as the experimental group
and class B was selected as the control group in the form
of a lottery between the two classes of the same semes-
ter. The reason for the lack of randomization of both
classes was to reduce bias and create closer contact of
participants, also to avoid orientation in the research re-
sults. The exclusion criteria were determined to have a
diploma in nursing, home care for the elderly, students
on education leave and hospitality from another univer-
sity, and dropping criteria for students’ non-
participation in the program and incomplete completion
of questionnaires were determined.
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The sample size is based on the study of Haj Bagheri
et al., which was conducted with the subject of the effect
of the aging program on an aging nursing student’s atti-
tude [21]. The following information was extracted:
After the intervention, the mean (standard deviation) of
the attitude score in the control group was equal to
125.37 (8.22) and the mean (standard deviation) of the
attitude score in the intervention group was equal to
(8.96) 119.62 that by considering the significance level of
5 % and the power of a test of 80 %, the sample size of
35 participants was estimated.
In the implementation phase, to conduct the study,

the informed written consent was obtained from the stu-
dents by explaining the research objectives to participate
in the study. For the intervention group, students wore
suits designed to simulate elderly restrictions. The speci-
fications of the suit were as follows: using glasses with
yellow talc to create visual restrictions, using prefabri-
cated knee supporter to restrict the movement of the
lower limbs and prefabricated elbow supporter to re-
strict the movement of the upper limbs, tying bags con-
taining sand to wrist and legs in the direction of
atrophy, using a designed plaster cast, and a spine func-
tion restriction belt .the aging, muscle hypertrophy were
created and by gluing the fingers joints, the movement
of the finger joints was limited. The suit was worn in the
clinical skills laboratory with a researcher’s help. The
students were asked to do the usual daily activities of
the elderly. The students did to take steps such as open-
ing a heavy iron door and entering the campus, walking
down the stairs, and walking in the courtyard. After
walking in the courtyard, return to the clinical skills
room by walking up the stairs. The wearers were also
asked to dial a number by calling the Practice Center, lie
on the bed and then sit down and get out of bed, sit in a
chair and complete a demographic information form.
They were also asked to pour water from a pitcher into
a glass and drink it, take a few chocolate pills out of the
cover and eat them, and finally eat ice cream with a
spoon. Only once per student for two hours for two
hours, experienced the restrictions of an elderly in this
suit. The training in the control group included the
usual undergraduate nursing training through participat-
ing in the adult-elderly theory classes and its internship.
In the evaluation phase, the knowledge questionnaire

about the Palmore facts on aging quiz (FAQI) [22] and
the Kogan’s attitudes toward older people scale (KAOPS)
[23] were completed by both experimental and control
groups before the study and a month after the interven-
tion completion. Therefore, the data collection tool in
this study was in the form of collecting demographic in-
formation including age, gender, marital status, GPA of
the previous semester, and history of taking elderly care
courses except for college classes. Part 2: The knowledge

questionnaire was FAQI. This questionnaire consists of
25 questions in three dimensions that have the answers
of three options “Yes”, “No”, and “I do not know”. The
instrument dimensions are: An individual’s knowledge
about existing misconceptions about the elderly (10
items), physical condition (5 items), mental condition,
and social status of aging (10 items). The number one
was given to the correct answer and the number zero
was given to the wrong answer and the total score range
was from 25 − 0 and a higher score indicates a better
situation and a higher level of knowledge and awareness
[24]. The validity and reliability of the Persian version of
FAQI were confirmed by calculating the Cronbach’s
alpha coefficient (0.81) as well as the intra-class correl-
ation of /98 [25].
The Palmore facts on aging quiz available from:

https://academic.oup.com/gerontologist/article/20/6/66
9/629690.
KAOPS has 34 questions and two subscales of appreci-

ation (17 questions) and prejudice (17 questions). The
terms of this questionnaire are graded on a seven-point
scale 1-Strongly disagree 2-Disagree 3-Somewhat dis-
agree 4-Neither agree nor disagree 5-Somewhat agree 6-
Agree 7-Strongly agree. In this questionnaire, the even-
numbered questions are scored in reverse. Even-
numbered questions measure prejudice towards the eld-
erly and odd-numbered questions measure appreciation
towards the elderly. The lowest score is 34 and the high-
est score is 238. The higher the score, the more positive
the attitude towards the elderly [26]. The validity and re-
liability of the Persian version were confirmed by Cron-
bach’s alpha for the whole scale of 0.87 [27].
The Kogan’s attitudes toward older people scale avail-

able from: http://docplayer.net/15125940-Student-
attitudes-about-older-adults-caring-and-cultural-
assimilation.html.

Ethical considerations
The study was carried out by obtaining permission from
the ethics committee of Shahid Sadoughi University of
Medical Sciences of Yazd with the ethics ID: IR.S-
SU.REC1398.170 and informed written consent was ob-
tained from students to participate in the study. The
confidentiality of the information and the voluntary initi-
ation and continuation of the cooperation in the study
and the lack of influence on scores were described. Also,
the experience of wearing aging suits was simulated for
students in the control group at the end of the study.

Data analysis
After collecting data using SPSS version 16 and using
mean and standard deviation statistics and independent
t-test to compare the mean scores of knowledge and at-
titude towards aging in the two groups, the paired t-test
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was performed to compare knowledge and attitude
scores at the beginning and end of the intervention and
test; the significance level was considered 0.05 in all
tests. Adherence to the normal distribution was exam-
ined by the Kolmogorov-Smirnov test. The test is per-
formed with a 95 % confidence level, i.e. if the
significance level value is less than 0.05; the distribution
is not normal. Due to the fact that in this study the
p.value were more than 0.05, had normal distribution
data.

Results
There were a total of 84 nursing students of 5th semes-
ter of which 43 were in class A and 41 in class B. Indeed,
three students in each class were entered because of hav-
ing a nursing diploma, and four students in class A were
excluded because of the history of home elderly care,
one person because of unwillingness to participate, 2
students were also excluded from the study in class B
because of being a guest in the last semester from an-
other university and one person due to back pain.
Therefore, 35 people were selected in the experimental
group and 35 people in the control group. In terms of
gender, the majority of participants in both groups were
female: the experimental group 20 (57.1 %), the control
group 19 (54.3 %) and were single: the experimental
group 29 (82 %), the control group 25 (72 %) and, by
using Chi-square test, had no significant difference (p >
0.05). The age mean of the experimental group was
(20.85 ± 1.16), and the control group was (21.25 ± 2.20),
the average mean of the experimental group was (16.4 ±
1.1), and the control group was (15.4 ± 1.4); the inde-
pendent t-test showed no significant difference between
the age of the two groups (p > 0.05) but the average of
the two groups had a significant difference (p < 0.004).
In terms of residence, the majority of the test group
were native and lived in a private home 32 (91 %), but
the control group were non-native and lived in a student

dormitory 28 (80 %) and had a significant difference
using the Chi-square test (p < 0.001).
Based on the findings in the pre-test in the knowledge

components about aging and total knowledge, no signifi-
cant difference (p = 0.1) was found between the experi-
mental group (9.2 ± 2.6) and the control group (10.4 ±
2.9). In the pre-test, no significant difference was found
between the two groups about each knowledge compo-
nent (the knowledge about misconceptions about aging)
(p = 0.8) and (knowledge of the students’ psycho-social
status) (p = 0.21) and (the knowledge towards the phys-
ical condition of the aging) (p = 0.1). But in the post-test
in each component, the total score in the experimental
group was (15.3 ± 3.5) and in the control group was
(11.3 ± 2.6), that a significant difference was reported
(p = 0.0001). In the experimental group of knowledge
components about the elderly (the knowledge about
misconceptions about aging (p = 0.001) and the know-
ledge about the psycho-social status of students (p =
0.001) and (knowledge about the physical condition of
the elderly (p = 0.003), a significant difference was re-
ported after the intervention (Table 1).

The mean score of total students’ attitudes toward the
elderly before the intervention in the experimental group
was (114.69 ± 8.4) and in the control group was
(113.34 ± 13.6). There was no significant difference be-
tween the experimental and control groups before the
intervention in terms of the total attitude (p = 0.6). The
prejudice score of the elderly in the experimental group
and the control group was (56.6 ± 6.2) and (56.3 ± 7.1),
respectively which had no significant difference between
the two groups in terms of prejudice towards the elderly
before the intervention (p = 0.6). The comparison of the
appreciation of the experimental group with the control
group was (58.06 ± 6.3) and (56.9 ± 10.9), respectively.
Indeed, both groups had a significant difference in terms
of this area before the intervention (p = 0.01). In the
post-test of the intervention group, the total score of

Table 1 The comparison of domains scores and total knowledge of students compared to the elderly before and after the study in
the experimental and control groups

Time Students' knowledge of the elderly The experimental group The control group Independent
T-testM SD M SD

Before the study The knowledge of the misconceptions about aging 4.05 1.45 3.97 1.7 p = 0.8

The knowledge towards the physical condition of the aging 2.2 1.1 2.9 1.28 p = 0.1

The knowledge of the psycho-social status of the elderly 3.2 1.3 3.7 1.85 p = 0.2

The total knowledge 9.2 2.6 10.4 2.9 p = 0.1

After the study The knowledge of the misconceptions about aging 6.3 1.64 4.8 1.38 p = 0.001

The knowledge towards the physical condition of the aging 3.9 0.91 3.1 1.1 p = 0.003

The knowledge of the psycho-social status of the elderly 6.8 2.4 4 1.89 p = 0.001

The total knowledge 15.3 3.5 11.3 2.6 p = 0.0001
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attitude towards the elderly in the experimental group
was (157.3 ± 10.7) and in the control group was (108.5 ±
16.6). After the intervention in the experimental and
control groups, a significant difference was found in the
areas of attitude towards the elderly (prejudice) (p =
0.01) and (appreciation) (p = 0.001) and total attitude
(p = 0.0001) (Table 2).

Based on the findings in the experimental group, a sig-
nificant difference was found in the knowledge areas
about aging and the total knowledge in pre-test and
post-test (p = 0.001). But in the control group, except for
the area of knowledge on misconceptions about aging
(p = 0.001), no significant difference was found in other
areas and the total score (p < 0.05) (Table 3).

The mean score of the total students’ attitudes toward
the elderly and areas in the experimental group in the pre-
test and post-test was significantly different (p < 0.05). How-
ever, in the control group, comparing post-test and pre-test
scores, the total score of attitude towards the elderly and
area had no significant difference (p > 0.05) (Table 4).

Discussion
In the present study, the aging simulation was carried
out in a tangible and real way to create the opportunity

of the aging experience and its effect on students’ know-
ledge and attitude toward aging was investigated. Based
on the findings, both groups have earned a score of less
than half in the pre-test, which indicates poor knowledge
and had no significant difference. The present results
showed that after the intervention, the average total
score of knowledge of the experimental group was
higher than half and although the control group has im-
proved slightly compared to before the score interven-
tion, the score is still less than half and the difference
between the two groups was significant. In the present
study, in the post-test, the intervention group had a sig-
nificantly higher score in attitude improvement, while
the control group had a weak attitude and the difference
was significant. Therefore, it seems that simulation has
been effective in increasing students’ knowledge by
wearing an aging suit.
Specialized knowledge is important in nursing care.

Ravanipour et al. (2012) stated that the majority of
nurses had average knowledge about aging and none of
them acquired high knowledge and there is a need to
take measures to improve knowledge [28]. Forouzandeh
(2018) also argues that the amount of knowledge of the
facts on aging is relatively low among caregivers [29].
Pakpour (2020) states that university educational pro-
grams and the provided in-service programs to nurses
have not been enriched and have failed to reach the

Table 2 The comparison of attitude scores of the domains and total students towards the elderly before and after the study in the
experimental and control groups
Time Students' attitude of the

elderly
The experimental group The control group Independent

T-test
M SD M SD

Pre-test Prejudice to the elderly 56.6 6.2 56.3 7.1 p= 0.6

Appreciation of the elderly 58.06 6.3 56.9 10.9 p= 0.01

The total knowledge 114.69 8.4 113.34 13.6 p= 0.6

Post-test Prejudice to the elderly 78.5 5.7 52.6 10.1 p= 0.01

Appreciation of the elderly 78.8 6.9 52.9 8.4 p= 0.001

The total knowledge 157.31 10.7 108.5 16.6 p= 0.0001

Table 3 The comparison of the domain scores and total knowledge of students compared to the elderly in the experimental and
control groups before and after the study

Time Students' knowledge of the elderly Pre-test Post-test Paired t-
testM SD M SD

The experimental group The knowledge of the misconceptions about aging 4.05 1.45 6.3 1.64 p= 0.001

The knowledge towards the physical condition of the aging 2.2 1.1 3.9 0.91 p= 0.001

The knowledge of the psycho-social status of the elderly 3.2 1.3 6.8 2.4 p= 0.001

The total knowledge 9.2 2.6 15.3 3.5 p= 0.001

The control group The knowledge of the misconceptions about aging 3.97 1.7 4.8 1.38 p= 0.001

The knowledge towards the physical condition of the aging 2.9 1.28 3.1 1.1 p= 0.9

The knowledge of the psycho-social status of the elderly 3.7 1.85 4 1.89 p= 0.3

The total knowledge 10.4 2.2 11.3 2.6 p= 0.3

Mandegari Bamakan et al. BMC Nursing          (2021) 20:145 Page 5 of 8



desired level of students and nurses’ knowledge about
the facts on aging [30].
The present results showed that after the intervention,

the average total score of knowledge of the experimental
group was more than half and although the control
group has improved slightly compared to before the
score intervention, the score was still less than half and
the difference between the two groups was significant.
Other findings showed that both experimental and con-
trol groups have acquired score less than half in atti-
tudes before the study, which indicates the students’
poor attitude towards the elderly and had no significant
difference. In this regard, Hweidi (2006) showed that ef-
fort to improve the attitude of nursing students towards
the elderly is necessary [31]. In the present study, in the
post-test, the intervention group has acquired a signifi-
cantly higher score and had attitude improvement, while
the control group had a weak attitude and the difference
was significant. In this regard, Chen et al. (2015) showed
that the attitude and empathy of nursing and pharmacy
students had improved significantly after participating in
the aging simulation program [7, 15]. Adib Haj Bagheri
et al. (2014) write that a one-day walk in a nursing home
was associated with improving the attitudes toward the
elderly and that care conditions for the elderly may have
influenced how attitudes change [32]. Torkshavand et al.
(2020) showed that the learning group based on simula-
tion had greater and more lasting improvements in in-
creasing the knowledge and skills of the older patients
than the lecture-based group [33]. Similar to the present
study, Sari et al. (2020) used an aging suit as a real simu-
lation which showed that the mean scores of the KAOPS
has statistically significantly increased after wearing an
aging suit [9].
The results showed that the attitude has improved in

the experimental group after the intervention and a sig-
nificant difference was found, while in the control group
before and after the intervention, no difference was
found in attitude. Therefore, it seems that wearing the
aging suit has been associated with creating a positive at-
titude towards aging. Similar to the present study, Da

Nova et al. (2019) investigated the effect of the aging
simulation game on nursing students’ attitudes toward
the elderly which the attitudes toward the elderly were
significantly improved by the KAOPS after the interven-
tion [8]. Braude et al. (2015) also wrote in the evaluation
of an aging simulation training program that quantitative
analysis of the questionnaire before and after the period
showed a significant improvement of the reported confi-
dence in the management of aging scenarios [10].
One of the limitations of the present study was two

hours of wearing suit due to the many programs of stu-
dents, which is suggested to be used in the future re-
search for a longer period and to design and implement
more daily activities that the elderly face and the persist-
ence of its effectiveness at longer times will be investi-
gated. Another limitation was that the students had
taken adult-senior theory and internship courses, but it
was identical in both groups.

Conclusions
Findings of the present study in relation to the use of
aging restrictions simulation showed that wearing elderly
suit has led to a better understanding of nursing care
and the knowledge and attitude of nursing students had
significantly improved after the intervention. Therefore,
it seems that due to the increase in the elderly popula-
tion and the necessity for the existence of positive know-
ledge and attitude in health care providers, simulation
can be used as easy and simple access, as an effective
educational method to improve the knowledge and atti-
tude of medical students by wearing the aging suit; also
the clinical skills rooms can easily be equipped with the
necessary facilities to simulate the elderly, especially at
very low costs. There is also a need for further studies to
develop methods to better simulate the restrictions of
aging. Also, it is suggested that depending on the grade
of nursing students, clinical practice, and in accordance
with the nursing curriculum, wear the age simulation
suit and its effect be investigated with different study
grades.

Table 4 The comparison of the domain scores and total students’ attitudes toward the elderly before and after the study in the
experimental and control groups

Time Students' attitude
toward the elderly

Pre-test Post-test Paired t-
testM SD M SD

The experimental group Prejudice to the elderly 56.6 6.2 78.5 5.7 p= 0.001

Appreciation of the elderly 58.6 6.3 78.8 6.9 p= 0.001

The total knowledge 114.69 8.4 157.31 10.7 p= 0.0001

The control group Prejudice to the elderly 56.3 7.1 52.6 10.1 p= 0.06

Appreciation of the elderly 56.9 10.9 52.9 8.4 p= 0.1

The total knowledge 113.34 13.6 108.5 16.6 p= 0.3
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