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ABSTRACT

Objective: To evaluate the effectiveness of a flipchart as an educational technology for patient education on preventing falls in
hospitalized patients.
Methods: This is a quasi-experimental study, being a pilot study type, with a quantitative approach, carried out in a hospital in
the northern region of the State of Ceará, Brazil. Thirty-one patients represented the sample from August to November 2019. For
the collection of information, it has been applied a structured instrument that includes two parts: a) Clinical-epidemiological data;
b) Fall prevention knowledge test.
Results: In the pre-test, there was a median of correct answers of 17 (interquartile range = 8), while in the post-test the median
of correct answers was 20 (interquartile range = 6). Significance was observed in the increase in average of theoretical correct
answers (p < .000).
Conclusions: The flipchart is an effective technology to be used in health education to prevent falls, favoring an increased
perception of risks in the hospital environment.
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1. INTRODUCTION

Fall is defined as an event that causes a person to inadver-
tently lay on the ground, on the floor or at another lower
level, and stand out among injuries from external causes,
representing the second leading cause of unintended deaths
worldwide.[1] It is estimated that individuals who suffer falls
have, on average, 12.3 more days of hospitalization and the
occurrence of such an adverse event can increase hospital

costs by up to 61%.[2]

In-hospital falls are preventable accidents, but they continue
to be a problem of high prevalence on patient safety, being
related to longer hospital stay and clinical risk factors, such
as visual impairment, balance difficulties, assistance in man-
ual transferring and urinary incontinence, in addition to the
use of multiple medications.[3]

Therefore, its prevention becomes an important issue in the
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hospital environment and other health institutions in differ-
ent countries. In Brazil, the National Patient Safety Program
(PNPS) was created, with six goals, among them, the preven-
tion of falls, aiming at improving service to society, through
training, awareness campaigns and encouraging good prac-
tices in care with an emphasis on organizational improve-
ment, in addition to providing patient safety guides, manuals
and protocols.[4, 5]

In this perspective, the use of educational strategies for the
prevention of falls has obtained positive results. Recent up-
date of the Cochrane review that analyzes interventions about
hospital and residential care concluded that multifactorial in-
tervention (addressing risk factors for multiple falls, usually
based on the risk of falls assessment in individual patients)
was the only intervention that can be effective in reducing
falls rate.[6]

For this process to be successful, health professionals must
appropriate dynamic and current means that can instigate
patient learning. For that, educational technologies stand
out as an excellent pedagogical tool, as they allow patients
to know about their clinical conditions and to learn ways
to perform their self-care, optimizing one’s perceptions on
their limitations, which can change positively in health be-
havior.[7, 8]

In a previous study, the flipchart “Be careful not to fall” was
constructed and validated, which is an educational technol-
ogy with an attractive layout and content about prevention of
falls in the hospital environment that facilitates passing on
information during health education and makes the process
of teaching-learning more dynamic. However, to dissem-
inate its use to health professionals who work in hospital
institutions, it is necessary to verify whether this technology
is effective in improving the knowledge of individuals who
participate in the educational intervention mediated by the
flipchart.

Thus, this study aims to evaluate the effectiveness of a
flipchart as an educational technology for the prevention
of falls in hospitalized patients.

2. METHOD

This is a quasi-experimental study, being a pilot study type,
with a quantitative approach, carried out at a hospital in the
northern region of the State of Ceará, a regional and state
reference in highly complex health care. The study included
31 patients admitted to the medical clinic from September to
November 2019.

Inclusion criteria for the sample of patients were: being over
18 years old, being hospitalized for a minimum period of 24

hours and being literate. Exclusion criteria were: patients
with visual or hearing impairment or cognitive impairment
and hemodynamic instability. Exclusion of patients with
visual, hearing or cognitive impairments is justified by the
impossibility of seeing those images in the flipchart as well
as reading and/or interpreting its information. Hemodynam-
ically unstable patients were excluded due to the risk of
complications at the time of educational intervention.

For the collection of data, a structured instrument was ap-
plied, which includes two parts: 1. Clinical-epidemiological
data and 2. Knowledge test on prevention of falls, which was
applied before and after the application of the flipchart.

During evaluation of clinical and epidemiological data, in-
formation was collected such as sex, age, skin color (self-
reported), marital status, educational level, origin, incomes,
medical diagnosis and medications in use. Patients’ knowl-
edge about falls prevention was measured through the test
that contained 20 statements about the content covered in
the fall prevention flipchart, to which the participant should
answer “true” or “false”. This instrument was built by the
researchers of this study and was validated by three nurse
doctors with expertise in educational technologies and pa-
tient safety.

Participants were approached individually in wards and in-
formed about the ethical aspects and about the objective
of the study. The educational intervention mediated by the
flipchart took place next to each patient’s bed, in the morn-
ing and/or afternoon shifts, with an average duration of 30
minutes. It is worth mentioning that the flipchart was shown
only once and, after the end of the educational intervention,
the researcher was available to clarify doubts.

This flipchart consists of 18 pages that contain a cover, a tech-
nical page, the presentation and seven colorful and dynamic
illustrations, which demonstrate in a self-explanatory way
the risks of falls that are prevalent in the hospital environ-
ment where patients are inserted. The educational instrument
was divided into seven topics: the definition of falls; the
role of a nursing team in preventing falls; risk factors for
falls in a hospital environment; risk factors for falls asso-
ciated with the patient’s clinical condition; fall prevention
surveillance; muscle strengthening exercises and guidance if
a patient falls.

In order to give greater significance to this educational tech-
nology, the material was validated by 7 expert nurses in
patient safety, educational technologies or assistance in the
hospital environment, to assess the text, language, image
design, colors and content adaptation. After the descriptive
analysis of the data referring to the characterization of the
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judges, the Content Validity Index (CVI) equal to 1, 0 was
obtained.

For data analysis, Excel program was used to tabulate and
organize data in spreadsheets. Subsequently, statistical analy-
sis was performed with the Statistical Package for the Social
Sciences (SPSS) program to obtain absolute and percentage
frequencies, average and standard deviation. Each question
on the knowledge assessment questionnaire was submitted to
the McNemar test to compare the change in status between
pre and post-tests. Wilcoxon test was also used to compare
medians and interquartile ranges of total correct responses
between pre and post-test. The level of significance adopted
in all tests was 5% and confidence interval was 95%.

This study followed Resolution 466/12 of the National Health
Council, regarding the principles of Bioethics autonomy,
beneficence, non-maleficence and justice.[9] Participants
were informed about the risks and benefits of the research,
accepting to participate in the study through signing the In-
formed Consent Form (ICF). Ethics and Research Committee
of the Universidade Estadual Vale do Acaraú has approved
the project under opinion number 3,685,707.

3. RESULTS
Table 1 shows the clinical and epidemiological profile found.

Regarding knowledge, there was an average of 17 correct
answers (interquartile range = 8) in the pre-test, while in the
post-test the average number of correct answers was 20 (in-
terquartile range = 6). Thus, there was a significant increase
in the average of theoretical correct answers (p < .000). Table
2 shows the success rates for each question of the knowledge
test.

As noted in Table 2, questions that brought the highest num-
ber of correct answers after the educational intervention with
the flipchart addressed the definition of falls (p-value: .000),
falls in obese patients (p-value: .030), behavior in case of a
fall in the hospital environment and need to call the nursing
staff (p-value: .006), conducts if falling at home (p-value:
.000) and in case of injury after the adverse event (p-value:
.004).

4. DISCUSSION
In this study, there was a prevalence of male patients, aging
37.06 years old, single, with elementary education, present-
ing trauma conditions and history of falls. The predominant
profile of trauma patients can be explained by the demand for
assistance from the studied hospital, since the institution is
a reference for trauma in the state of Ceará, a region known
for the lack of safety accessories used by population, such as

helmets, and the high rate of automobile accidents.

Regarding sex and age, a study conducted in Rio Grande
do Sul converges with the predominance of male patients
hospitalized, but differs in relation to age, in which the age
group above 60 years prevailed with a greater association
with the risk of falls.[10] Another study also conducted in Rio
Grande do Sul highlights the predominant profile of women
also with a higher prevalence of age above 60 years. Authors
also state that low education interferes with adherence to
preventive care for falls by hospitalized patients.[11]

Table 1. Epidemiological and clinical characterization of
patients hospitalized in medical clinic (n = 31) (Sobral/CE,
Brazil, 2019)

 

 

Variable N % 

Sex   
Male 18 58.1 
Female 13 41.9 

Average age (standart deviation) 37.06 (± 15.40) 

Scholarship   
Elementary School 14 42.5 
College degree  11 35.5 
High school 5 6.1 

Marital status   
Single 16 51.6 
Married 12 38.7 
Dowager  2 6.5 
Divorced 1 3.2 

Comorbidities    
Yes 14 45.2 
No 17 54.8 

Continuous use of medication   
Yes  9 29.0 
No 22 71.0 

Self-assessment on health condition   
Excellent 4 12.9 
Good 14 45.2 
Not good 13 41.9 

Reason for hospitalization   
Clinic condition 7 22.6 
Trauma condition 24 77.4 

Alcoholism   
Yes  11 35.5 
No 20 64.5 

Smoking   
Yes  5 16.1 
No 26 83.9 

History of falls   
Yes 25 80.64 
No 6 19.36 

Consequence of fall (n = 25)   
Fractures 8 25.8 
Bruises 6 19.4 
Wounds 11 35.5 
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Table 2. Hit distribution before and after educational intervention mediated by the flipchart with patients hospitalized in the
medical clinic (n = 31) (Sobral/CE, Brazil, 2019)

 

 

Statements 
Pre-test 

 
Post-test 

 p-value* 
n % N % 

1) Falls only happen when one reaches the ground. 13 41.9  30 96.8  .000 
2) Falls can worsen one’s health condition. 31 100  31 100  - 
3) The nursing team has no responsibility on warning patients about their risk of falls. 24 77.4  28 90.3  .219 
4) The nursing team has no responsibility on warning patients about the effects of their 
medication. 

26 83.9  28 90.3  .500 

5) Whenever the patient has a question. he should report it to the nursing team. 31 100  31 100  - 
6) Object on the floor can cause falls. 31 100  31 100  - 
7) Bed rails in the ward should always be kept low. 25 80.6  27 87.1  .688 
8) Objects in constant use should always be accessible. 31 100  31 100  - 
9) Only the elderly can suffer falls. 28 90.3  30 96.8  .500 
10) People with morbid obesity are more likely to fall. 25 80.3  31 100  .031 
11) People who wear prostheses or have limited mobility are more likely to fall. 28 90.3  30 96.8  .625 
12) If the patient has a history of falls. he/she should stay in a room further away from 
the nursing station. 

27 87.1  24 77.4  .250 

13) The patient should not wait for his/her companion or a professional of the team if 
he/she wants to get up or move around. 

24 77.4  30 96.8  .031 

14) It is important that the companion always notifies the team if he/she is going to be 
away. 

30 96.8  31 100  1.000 

15) Exercising can help prevent falls from occurring. 31 100  31 100  - 
16) Even with limitations, there are alternatives for each person to have stimuli to 
strengthen their muscles. 

26 83.9  31 100  .063 

17) If the fall occurs in the hospital environment, it is important that the patient tries to 
get up to call the nursing staff. 

17 54.8  27 87.1  .006 

18) If the fall occurs at home, the patient must get up immediately and ask for help. 15 48.4  27 87.1  .000 
19) If there is a bone injury, the patient should immobilize the limb and never attempt 
to correct the injury alone. 

25 80.6  25 80.6  1.000 

20) If there is an injury, the patient should wash only with water and cover until he/she 
gets to the nearest health service. 

20 64.5  29 93.5  .004 

* McNemar Test. 

 

The assessment of patients at potential risk for falls during
hospitalization and the provision of health education medi-
ated by educational technologies to patients, family members
and caregivers is essential to minimize the occurrence of this
adverse event and its resulting damages.[12] In this study, the
flipchart stands out as a potential tool to be used to prevent
falls, which has attractive illustrations and accessible lan-
guage that arouse interest for the educational moment and
facilitate the acquisition of knowledge on the subject. After
the intervention mediated by educational technology, there
was a significant increase in correct answers in 13 of the 20
questions in the post-test when compared to the pre-test.

These results converge with a study developed in Australia,
in which a fall prevention program was effective to increase
the perception of the participants involved about the impor-
tance of fall prevention by contributing to the identification
of risk factors and the development of safe preventive behav-

ior.[13] An observational study implemented in the United
States with 1,200 patients and family members demonstrated
that the use of educational video is effective for preventing
falls in the hospital environment. During the seven-year data
collection period, there was a 20% reduction in the incidence
rate of falls and a 40% reduction in injuries secondary to
falls.[14]

Another study conducted in Australia showed the effective-
ness of educational intervention by telephone support in
preventing the occurrence of falls and its complications, such
as fractures.[15] There was also compliance with a study car-
ried out in São Paulo with 69 elderly people. The group that
received educational intervention on falls had an improve-
ment on their knowledge about risk factors, with an inverse
association between the perception of risks and risk factors
that they had at home. Participants with greater knowledge
are less exposed to risk factors for falls.[16]
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Accordingly, an integrative review study analyzed technolo-
gies developed to promote health education for the elderly
available in the literature, obtaining in its results 15 articles
that mostly reported educational actions aimed at preventing
falls. The use of printed materials, software and videos pre-
vailed, but there was also the identification of mock-up and
telephone support. The review evidenced effectiveness in the
individual use of educational technologies to promote health
education.[17]

Statements related to the definition of falls (question 1, p
= .000), falls in morbidly obese patients (question 10, p =
.031), patient’s behavior in case of a fall (question 13, p =
.031 and question 17, p = .006 ), the individual’s conduct if
he/she falls at home (question 18, p = .000) and how to pro-
ceed if he/she suffers injuries (question 20, p = .004) showed
a statistically significant increase in correct answers in the
post-test.

Many patients were unaware of the concept of falls, consid-
ering it only when the patient reaches the floor. Guidance on
the definition of falls is important both to reduce underreport-
ing of the occurrence of falls and for training that individual
on what to do if it occurs. A study indicates that, when
the patient understands what a fall is, he/she becomes more
careful in his/her daily life and becomes trained on how to
deal with future situations since, normally, when the person
avoids falling, he/she ends up supporting him/herself in one
of the limbs, leading to post-fall complications.[18]

Most participants answered correctly the item about the oc-
currence of falls only in the elderly. Although older people
are more susceptible to falls due to changes in balance and
gait associated with aging, this adverse event can occur at
any age and in younger people as evidenced in this study. In
the United States, a survey of 164,597 elderly people identi-
fied that 23% of participants has suffered at least one fall in
recent years, which are associated with more serious injuries
and deaths in this population.[19]

The question about a higher risk of falls in obese individu-
als showed statistical significance between pre and post-test.
A study conducted in Rio Grande do Sul with 211 elderly
falls showed a positive association between obesity and the
occurrence of falls.[20] High body mass indexes favor a re-
duction in postural balance and an increase in the incidence
of blunt trauma secondary to falls, which contributes to a
high mortality rate and longer hospital stay among obese
individuals.[21]

Regarding the practice of physical activity to strengthen the
muscles, there was consensus among the participants about
the benefits of this care for preventing falls. A clinical trial

conducted in Canada with 296 elderly people identified that,
when applying a strength and balance training exercise pro-
gram in the intervention group, there was a reduction in the
incidence of falls when compared to the elderly who received
only routine care.[22]

There was a low rate of correct answers in the pre-test on
statements related to immediate care after the fall in the hos-
pital and home environment, but participants demonstrated
adequate knowledge about care for injuries and wounds. This
result corroborates with another study that identified that pa-
tients were unaware of post-fall care, but knew about the
management of injuries resulting from a fall. Authors justify
it by the fact that the fall is still underreported, being com-
mon both at home and hospital environments, especially in
the elderly.[23]

Educational interventions to prevent falls contribute to in-
crease the perception of personal and environmental risk
factors that can be modified, in addition to raising awareness
of the need to maintain preventive care to prevent falls and
associated injuries and increase adherence to the guidelines
received.[24] In this perspective, the flipchart stands out as
a tool to be used in health education that favors the expan-
sion of patients’ knowledge through interactive, dialogic and
playful learning.

In Ireland and in Australia, an exploratory study of qual-
itative description, incorporating focus groups, brings the
perception and opinion of the elderly about the use of tech-
nology and its potential to contribute to the prevention of
falls, highlighting in one of their speeches the importance of
carrying out face-to-face moments with health professionals
to talk and demonstrate activities in a playful way, increasing
the level of knowledge about the perception of the risk of
falls, interventions, exercises for their prevention and, thus,
guaranteeing self-care to prevent possible adverse events.[25]

Thus, if the guidelines on factors associated with falls are
increasingly disseminated among the population at risk in
hospitals, there will be greater empowerment of these indi-
viduals and educational interventions can be implemented
according to the needs of each participant. Thus, in order to
improve the quality of care provided and favor the reduction
of adverse events, members of the multidisciplinary staff,
especially nurses, must implement educational interventions
by using educational technologies in order to promote health
in the hospital environment and increase the co-responsibility
of patients in health care in preventing falls.

This study has as limitations the absence of randomization
and masking during the implementation of the educational
intervention. Thus, it suggests carrying out new experimen-
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tal studies to assess the risks for falls that are prevalent in
the hospital environment, and thus reduce adverse events
indicators, as well as strengthening the findings of this study
regarding the importance of patient education in the hospital
environment for the prevention of falls.

5. CONCLUSION
The findings of this study allow us to infer that there was an
improvement in knowledge after the educational intervention
mediated by the flipchart. The averge of correct answers
went from 17 to 20, so that statistical significance was ob-
served (p < .000). In the analysis of the items, an increase
in the number of correct answers was identified in questions
about the definition of falls, conduct in the case of suffering
falls in the hospital and conduct in case of falls at home.

Therefore, the flipchart is an effective technology for patient

education on the prevention of falls in the medical-surgical
clinic, favoring the empowerment of participants about the
existing risks in hospital environment and preventive care. It
is pertinent to carry out educational moments with the nurs-
ing team to train them on the use of the flipchart so that it
can be implemented in the work routine of these profession-
als, who responsible for the care and safety of their patients
during hospitalization period.

It is also suggested the application of educational interven-
tions with caregivers, as, often, patients are unable to perform
or even to understand prevention guidelines. Thus, caregivers
can be important in reducing this adverse event by under-
standing more about existing risks and necessary care.
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