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Abstract
Objective: To develop and test the validity evidence of a care-educational website focused 
on fall prevention in hospitalized older adults. Method: This methodological study was 
conducted at the Júlio Bandeira de Mello University Hospital, using a non-probabilistic 
convenience sample. The study followed the Praxis Model for Technology Development, 
encompassing three stages: pragmatic, productive/artistic, and experimental. Results: 
Data were collected from 15 professionals (nurses and nursing technicians) using a 
word cloud platform, which allowed the identification of difficulties in fall prevention 
and preferences regarding the format and elements of the technology. Based on the 
demands identified, a responsive website for use on mobile devices was then developed, 
structured into modules "Quizzes," "Results," and "Reviews," using online platforms. 
For the content validity evidence testing, nine experts participated. Evaluation was 
performed using an adapted version of the Educational Health Content Validation 
Instrument, applied via an online form and analyzed using the Content Validity Index. 
The website yielded a total Content Validity Index of 0.97, with all items showing values 
above 0.80, in addition to statistical confirmation by the binomial test. Conclusion: The 
website showed content validity evidence and potential for training professionals in fall 
prevention among hospitalized older adults. Further evaluations are recommended to 
verify the appearance and usability of the technology.
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INTRODUC TION

A progressive process of population aging is 
evident worldwide, with repercussions for both direct 
health care delivery and research. This phenomenon 
highlights the importance of developing measures 
aimed at promoting and maintaining health, as well 
as the quality of life of this population.

Aging is character ized by a ser ies of 
biopsychosocial changes, particularly changes in 
cognition, muscle mass and vision, besides reduced 
bone density, polypharmacy, and more frequent need 
for hospitalization, making this population more 
susceptible to adverse events such as falls1. Falls may 
occur in any setting, including in hospital, where 
patient falls represent the fourth most frequently 
reported healthcare-related incident in Brazil2.

Therefore, fall-risk assessment is one of the 
indicators used to evaluate the quality of hospital care 
with regard to patient safety during hospitalization, 
as well as post-discharge quality of life3. A study 
of hospitalized older adults at a university hospital 
showed that a large proportion of the sample was at 
high risk of falls during hospitalization4, reinforcing 
the importance of developing measures to reduce 
these events.

In this context, care-educational technologies 
(CETs) stand out as an innovative resource 
incorporated into care practice, since they foster 
co-responsibility for care and help users understand 
and share information associated with the caregiving 
process in a fun participatory way5.

Notably, the development of technological 
innovations that enhance the abilities of the target 
audience and promote information sharing has 
attracted significant attention among contemporary 
researchers6. Thus, the development of a CET aimed 
at preventing falls in hospitalized older adults emerges 
as a promising alternative to address this challenge.

Moreover, fall prevention requires professional 
training on the topic and the use of appropriate 
strategies for guiding patients and family members, 
favoring the joint identification of determinant 
risk factors and the development of strategies to 
minimize them7. Hence, investment should be 

made in permanent education measures so that 
professionals may acquire the necessary knowledge 
on the subject, allowing them to intervene effectively 
and help resolve this issue.

Within this context, the development of a CET 
for professional training constitutes an essential 
strategy for fall prevention. Through the use of 
interactive care-educational resources, healthcare 
professionals can improve their knowledge on the 
subject, promoting greater safety and quality in care 
delivery5. 

In addition, the tool encourages continuous 
learning and the practical application of knowledge, 
stimulating the critical and reflective skills needed 
to identify risk factors and develop measures to 
prevent adverse events.

It is also essential to develop and use accurate 
and effective technologies, since they yield highly 
satisfactory results when properly developed8. To 
assess the quality of the product and the extent to 
which its intended objectives are met, the validity 
evidence of CETs must be tested after their creation9. 
Therefore, the aim of the present study was to 
develop and test the content validity evidence of 
a care-educational website for fall prevention in 
hospitalized older adults.

METHOD

This methodological study was conducted with 
the aim of investigating, organizing, and analyzing 
data to construct, assess, and validate the resultant 
product10. A non-probabilistic convenience sample 
was used in all stages of data collection. The study was 
conducted at the Júlio Bandeira de Mello University 
Hospital (HUJB), located in the city of Cajazeiras 
(Paraíba state, Brazil), in the westernmost region of 
the state. The city covers a land area of 562.703 km², 
is situated 477 km from the state capital João Pessoa, 
and has a population of roughly 63,239 inhabitants 
and population density of 112.38 inhabitants/km2 11.

The study was conducted in compliance with 
the ethical requirements and recommendations set 
forth in the regulatory guidelines and standards 
for studies involving humans and in Resolutions 
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466/12 and 510/2016. The study was approved by the 
Research Ethics Committee of the Federal University 
of Campina Grande under opinion number 8.156.593 
and comprised part of an umbrella project entitled 
“Construction and validation of care-educational 
technologies in the field of interdisciplinarity in 
health”. All participants signed an informed consent 
form.

The present investigation comprised the following 
stages: 1) Data collection from HUJB professionals; 
2) Development of the care-educational technology; 
and 3) Testing content validity evidence of the 
resultant care-educational technology, as outlined 
below.

In the first stage, data on HUJB professionals 
were collected. The methodological framework of the 
Praxis Model for Technology Development (PMTD) 
was adopted to elucidate the issue and identify the 
main triggering factors of the problem, and develop 
effective solutions from the participatory perspective 
of researchers together with the target audience. 
This process enabled the essential aspects of the 
technology to be identified through interaction with 
the target audience.

 The PMTD proposes four stages to be followed 
in product development, being most notable for 
explicitly emphasizing the importance of performing 
a situational diagnosis, as well as for the active 
participation of the target audience in deciding 
the product characteristics. The first stage is the 
pragmatic phase, in which researchers become 
immersed in the situation and identify obstacles. 
The productive/artistic phase entails developing a 
transformative solution, resulting in the construction 
of a technological product, whereas the experimental 
phase involves gathering evidence for the validity 
of the technology. Lastly, the revolutionary phase 
is based on applying the product and ascertaining 
its effectiveness 9.

Thus, to align the study with the PMTD9, 
the pragmatic stage was carried out with HUJB 
professionals to increase audience participation in 
deciding the type of technology to be developed 
and its characteristics. The professionals included 
were those who provide direct and continuous care 
and therefore have greater contact with hospitalized 

older adults, namely nurses and nursing technicians 
from the medical and surgical clinics of HUJB. 
Professionals who were off work (on maternity or 
medical leave) were excluded, as were those who had 
worked in the sector for less than six months, for lack 
of professional experience to meet the study criteria.

Four questions were devised for data collection, 
namely: 1) “Do you use care-educational technology 
to facilitate nursing care?”; 2) “What difficulties/
needs are faced in the process of reducing the risk of 
falls among hospitalized older adults?”; 3) “Which 
care-educational technology could help reduce these 
difficulties/needs?”; and 4) “Which element(s) are 
indispensable in this CET?”.

As a strategy for data collection, an online 
platform was used to create word clouds with real-
time feedback, allowing these clouds to be generated 
from the answers to the questions outlined above. 
Importantly, as professionals answered the questions, 
images of the previously formed word clouds were 
added to each question so that the audience can 
see the collective opinion, as recommended by the 
PMTD.

Thus, data collection commenced in person with 
the professionals available at the service, by providing 
a QR code that directed them to a form containing 
the Informed Consent Form, the link to the word 
clouds formed, together with the questions to be 
answered.. Any queries, clarifications, and opinions 
were addressed during data collection.

The analysis of the data collected was performed 
directly on the platform used, by evaluating the word 
clouds derived from the professionals’ responses. 
In these clouds, the most frequent response is 
represented by the largest word in the cloud, and 
the number of professionals who responded similarly 
is displayed. 

In the second stage, the care-educational 
technology was developed. Based on the findings 
of the previous phase, the feasibility of the proposal 
most frequently suggested by the professionals was 
discussed, as well as the central points supporting 
construction of the CET, with a focus on minimizing 
the risks of falls among hospitalized older adults. 
On the basis of this process, the type of CET most 
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indicated by the participating professionals was 
developed.

In the third phase, content validity analysis was 
conducted. This should be carried out by specialists 
in the field, since their expertise ensures greater rigor 
in evaluating the information and material presented. 
For this type of verification, the use of standardized 
validated instruments is recommended, as these 
allow the level of agreement among evaluators to 
be measured12.

This process involves careful appraisal of the 
material composing the technology in order to 
confirm both its relevance for the target audience 
and the appropriateness of the content to the topic 
in question13. Regarding the selection of the sample 
for testing content validity evidence, the criteria 
proposed by Fehring14 were adopted, with adaptations 
deemed necessary. 

Accordingly, the selection of participants took 
place via the Lattes Platform, by analyzing curricula 
and checking for a minimum score of five points14, 
distributed across at least two of the criteria presented 
in Table 1. In addition, experts who failed to return 
the assessment instrument within the maximum 
period of 20 days were excluded.

Furthermore, there is no consensus in the 
literature on the minimum number of participants in 
studies testing content validity evidence. Therefore, 
the recommendation of Salbego and Nietsche9, which 
suggests 5 to 27 evaluators, was adopted, with a 
minimum of nine experts defined. In this respect, the 
CET developed underwent evaluation by healthcare 
professionals, including nurses, physiotherapists, and 
others with expertise in human aging, considering 
aspects such as presentation format, clarity of 
objectives, and practical applicability15.

To this end, the Educational Health Content 
Validation Instrument (IVCES)15 was used, with the 
necessary adaptations for the study. The instrument 

comprises 18 items across three dimensions, with 
responses on a scale from 0 to 2. Based on the 
instrument, a questionnaire was developed in a 
virtual environment through an online form-
creation platform, which was used to transform 
the instrument into a multiple-choice questionnaire 
sent to the evaluators, encompassing:

1.	 Profile of the specialist – socioeconomic and 
professional information;

2.	 Presentation of the technology – product 
identification, logo, screens, and functions;

3.	 Objectives and relevance – description of the 
purpose of the technology and its importance 
for care practice.

The appraisal was carried out using a Likert 
scale, widely applied in the health field, which 
allows the degree of agreement for each item to be 
quantified. The response options were: 0) Disagree; 
1) Partially agree; 2) Totally agree, and the evaluator 
was instructed to select only one alternative per item.

With regard to analysis of the data obtained 
through the IVCES, the Content Validity Index 
(CVI) was applied to assess the proportion of 
agreement among specialists both for each individual 
item (I-CVI) and for the questionnaire as a whole 
(S-CVI)16. The I-CVI was calculated by summing 
the responses scored as 1 and 2 for each question 
and dividing by the total number of evaluators. The 
S-CVI was obtained by averaging the I-CVI values 
of all questions, reflecting the overall agreement 
among the judges16.

With regard to the minimum value considered 
acceptable for agreement among evaluators, the 
literature indicates a minimum threshold of 0.80 
as a reference for validation of new instruments17. 
This value was therefore established in the present 
study as the minimum criterion for obtaining validity 
evidence.
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DATA AVAIL ABIL IT Y

All data collected underpinning the study results are 
available upon request from the corresponding author.

RESULTS

To facilitate understanding of the study, the 
results and discussion are presented in phases: 1) Data 
collection from HUJB professionals; 2) Development 
of the care-educational technology; and 3) Testing 
of content validity evidence for the resultant care-
educational technology.

The first stage involved 15 professionals (nurses 
and nursing technicians) from the HUJB medical 
clinic, and the word clouds shown in Figures 1 and 
2 were obtained. The word clouds depicted in Figure 
1 show that most professionals do not use CETs 

and also reveal some of the difficulties faced in the 
process of reducing the risk of falls, highlighting 
problems in the hospital’s infrastructure.

In addition, Figure 2 describes some suggestions 
for technologies that may help mitigate these 
difficulties, with the app format being the most 
frequently suggested. However, some professionals 
reported in person during study participation that 
storage space on devices could be an obstacle to the 
use of the technology. Therefore, it was decided to 
develop a responsive website similar to an app that 
could be used on mobile devices.

Several elements considered indispensable in the 
technology to be developed, such as cartoon design, 
bright colors, care, and safety, are also presented 
in Figure 2. All suggestions were accepted and 
incorporated, allowing inclusion of information 
relevant to the target audience in the technology.

Table 1. Selection criteria for experts. Cajazeiras, Paraíba state, 2025.

Criteria Scoring
Thesis/dissertation/monograph in the field of human aging 2 points/publication
Participation in research groups/projects in the field of human aging 1 point/year
Professional practice in the field of human aging 2 points/year
Published work in the field of human aging 1 point/publication
Participation in examination boards using an assessment instrument 2 points/year

Source: Adapted from Fehring (1994); author elaboration.

Figure 1. Word clouds derived from the professionals’ responses, respectively, to questions 1) “Do you use care-
educational technology to facilitate nursing care?”; and 2) “What difficulties/needs are faced in the process of 
reducing the risk of falls among hospitalized older adults?”. Cajazeiras, Paraiba state, 2024.
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Thus, the results from the data-collection stage 
were used as a basis for defining the key points of the 
technology. An editor with support for creating code 
was used to develop the CET. The web system was 
developed in four modules using a library that offers 
components facilitating navigation and interface 
construction. In addition, to ensure greater flexibility 
as new functions were added, a service-oriented 
architecture (SOA) was adopted.

The modules developed were: Authentication, 
Quizzes, Results, and Reviews, using a free publicly 
available online platform18, whose products were 
employed. One of these products is responsible for 
simplifying user registration and authentication 
and was applied in the authentication module to 
control access and account creation. A document-
based NoSQL database was also used to store 
user information, and for managing questions and 
answers for the quizzes.

To make the system available, a tool was used that 
allows a custom domain to be configured and the 
system to be updated directly from the source code. 
The code is also versioned in a repository, enabling 
change control and integration with the platform for 
automatic publication after each update. 

The CET content was based on the Ministry of 
Health’s Fall Prevention Protocol19 and on a review 

of the literature on risk factors for falls and other 
issues related to the topic20. 

Six topics are included in the CET: 1) “Falls 
among hospitalized older adults”: a brief introduction 
to the subject; 2) “Intrinsic factors”: explanation 
of what intrinsic factors are and citing some of 
them; 3) “Extrinsic factors”: definition of extrinsic 
factors and citing some of them; 4) “Importance 
of prevention and how to prevent”: the importance 
of preventing falls, as well as measures and actions 
to adopt in order to achieve this; 5) “Professional 
conduct”: the correct way professionals should act 
to reduce falls; and 6) “Guidance for the patient 
and companion”: guidance to be provided to the 
patient and their companion.

 Regarding the design of the technology, the 
avatar featured in it was based on the characteristics 
of the researcher who developed the website, while 
the clothing represents the uniform of her research 
group, whose focus is the development and validation 
of CETs. The scenario used in the technology was 
based on the hospital ward where the CET was 
developed, and both the avatar and the setting were 
created by a designer and are the authors’ own work.

As a result, the care-educational website was 
developed, with two of its screens depicted in 
Figure 3.

Figure 2. Word clouds derived from the professionals’ responses, respectively, to questions 3) “Which care-
educational technology could help reduce these difficulties/needs?”; and 4) “Which element(s) are indispensable 
in this CET?”. Cajazeiras, Paraiba state, 2024.
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Nine experts took part in the stage of testing 
content validity evidence for the care-educational 
technology. Of these, seven held a doctoral degree 
as their highest qualification, eight were trained in 
nursing, and seven reported having 10-30 years of 
experience. The data were grouped and analyzed, 
and the CVI calculated, yielding an S-CVI of 0.97 
(row 24 in Table 2). In addition, all evaluation items 
for the technology had an index above 0.80 (column 
3 of Table 2), and no changes to the educational 
website content were required.

Furthermore, after calculating the CVI and, in 
an effort to increase study reliability, the Shapiro-
Wilk test was performed to determine sample 
normality and decide which type of statistical 
test should be applied. This calculation yielded a 
p-value of approximately 0.00000321, i.e., lower 
than the pre-established significance level (0.05), 
demonstrating non-normality of the sample. 
Therefore, nonparametric tests were the most 
fitting, and the binomial test was elected to check 
statistical significance.

Two variables must be established for the binomial 
test: the Null Hypothesis (H0) and the Alternative 
Hypothesis (H1), whereby H0 indicates that the sample 
probability is equal to the reference probability, 
whereas H1 indicates the probability differs. Thus, 
the expectation was that the data collected would 
be similar to the reference values and the p-value 
would be >0.05 whereby H0 would not be rejected. 
In addition, the value of 0.80 was adopted for the null 
hypothesis, since the minimum level of agreement 
among the specialists was set at 80%. The following 
reference values were therefore adopted: 

- H0: P (proportion of “agree” responses) ≥0.80;
- H1: P (proportion of “agree” responses) <0.80. 

Moreover, the significance level adopted was 0.05, 
hence the decision criterion for rejecting H0 would 
be obtaining a p-value <0.05. In view of this, Table 
2 contains, for each instrument item, data on the 
number of “totally/partially agree” responses, the 
I-CVI for each question, the value obtained upon 
applying the binomial test, and the test conclusion 
confirming acceptance of H0.

Figure 3. Screens from the care-educational website. Cajazeiras, Paraíba state, 2025.
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Table 2. Content evaluation according to Content Validity Index (CVI) and binomial test. Cajazeiras, Paraiba 
state, 2025.

Item Partially/Totally 
agree CVI-I p-value

(binomial test) Conclusion

  n (%) n
1. OBJECTIVE: purposes, goals, or aims
1.1 The questions and reviews of each topic cover 
the scope of the proposed theme.  9 (100) 1.00 1.000 Do not reject 

H0
1.2. The questions and reviews of each topic are 
appropriate to the teaching-learning process. 8 (88.9) 0.89 0.866 Do not reject 

H0
1.3. The questions and reviews of each topic 
clarify possible doubts about the theme. 8 (88.9) 0.89 0.866 Do not reject 

H0
1.4. The questions and reviews of each topic 
encourage reflection on the theme. 8 (88.9) 0.89 0.866 Do not reject 

H0
1.5. The questions and reviews of each topic 
encourage behavior change. 8 (88.9) 0.89 0.866 Do not reject 

H0
2. STRUCTURE/PRESENTATION: organization, structure, strategy, coherence, and sufficiency
2.1. The questions and reviews present language 
appropriate to the audience. 9 (100) 1.00 1.000 Do not reject 

H0
2.2. The questions and reviews present language 
appropriate to the educational material. 9 (100) 1.00 1.000 Do not reject 

H0
2.3.  The questions and reviews present 
interactive language, allowing active involvement 
in the educational process.

9 (100) 1.00 1.000 Do not reject 
H0

2.4. The questions and reviews present correct 
information. 9 (100) 1.00 1.000 Do not reject 

H0
2.5. The questions and reviews present objective 
information. 9 (100) 1.00 1.000 Do not reject 

H0
2.6. The questions and reviews present clarifying 
information. 9 (100) 1.00 1.000 Do not reject 

H0
2.7. The questions and reviews present the 
necessary information. 8 (88.9) 0.89 0.866 Do not reject 

H0
2.8. The questions and reviews present a logical 
sequence of ideas. 9 (100) 1.00 1.000 Do not reject 

H0
2.9. The questions and reviews present a current 
theme. 9 (100) 1.00 1.000 Do not reject 

H0
2.10.  The questions and reviews present texts of 
adequate length. 9 (100) 1.00 1.000 Do not reject 

H0
3. RELEVANCE: significance, impact, motivation, and interest
3.1.   The questions and reviews stimulate 
learning. 9 (100) 1.00 1.000 Do not reject 

H0
3.2. The questions and reviews contribute to 
knowledge in the area. 9 (100) 1.00 1.000 Do not reject 

H0
3.3. The questions and reviews arouse interest in 
the theme. 9 (100) 1.00 1.000 Do not reject 

H0
S-CVI: 0.97

Left-sided binomial test performed to determine whether proportion of positive responses from experts for evaluated items evaluated was 
significantly greater than 80% (null hypothesis: p>0.80). A p-value >0.05 indicates no statistical evidence for rejecting the null hypothesis 
(p≤0.80). Significance level adopted: 0.05. Source: author elaboration, 2025.
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DISCUSSION

Data collection from the professionals showed 
that most did not use CETs to assist in the care 
process. However, these tools contribute to the 
development of knowledge and skills among nursing 
professionals, besides promoting greater safety in 
patient care delivery5,21, demonstrating the need to 
encourage adherence to and use of these tools. 

Moreover, the difficulties faced in the process 
of reducing the risk of falls among hospitalized 
older adults were identified, showing problems with 
the hospital infrastructure, inadequate beds and 
shower chairs, and lack of professional knowledge, 
consistent with the findings of the study by Veras 
et al.20. Therefore, once these obstacles have been 
identified, it is incumbent on the bodies responsible 
to promote improvements in hospital infrastructure 
and to adapt furniture so as to facilitate the care 
process and reduce the occurrence of adverse events.

With regard to CET development, the most 
frequently suggested type of tool was the app. 
However, the various different device screen formats, 
together with different systems (iOS and Android), 
pose a challenge in developing app interfaces that 
can adapt to these differences without impairing the 
user experience22. In addition, free storage space for 
the app is required on devices, which is not always 
available. Therefore, the most fitting alternative was 
to develop a responsive website very similar to an 
app able to meet all the needs identified.

In this respect, via the first stage described in 
the methodological design of the study, with the 
participatory perspective of the target audience 
during the process of creating the technological 
product, the essential aspects of the technology 
suggested by the professionals were identified. Thus, 
the content present on the website was built based 
on data collection together with scientific support 
to ensure the reliability, credibility, and robustness 
of the material presented in the CET. Hence, as 
recommended by the methodological model adopted9, 
the technology was developed together with users, 
thus ensuring greater adherence to its use.

After the tool had been developed, participation 
by experts yielded an S-CVI of 0.97, which is 
considered excellent, indicating a high level of 
agreement among participants on the quality of 
the content present in the technology. This value 
is well above the previously established minimum 
and exceeds that reported by other studies testing 
validity evidence of CETs23,24.

Therefore, when developing care-educational 
materials, they should be evaluated so as to ensure 
product effectiveness can be maximized. It is 
paramount for health professionals and researchers to 
understand the methods used to test validity evidence 
of care technologies in order to increasingly obtain 
reliable instruments with the methodological rigor 
necessary and appropriate to meet the needs of the 
target audience25.

Even after obtaining evidence of content validity 
for the CET, it is essential to validate its appearance 
and usability, since these aspects directly influence 
effectiveness in practice. Appearance validation 
allows checking that the design, visual organization, 
language, and graphic resources are appropriate for 
the target audience, favoring clarity, attractiveness, 
and understanding. Usability assessment, in turn, 
ensures the tool is intuitive, accessible, and easy to 
navigate, reducing technological barriers that may 
compromise use. Also, analysis of these attributes 
helps improve user experience, increase engagement, 
and strengthen adherence to the proposed guidance26. 
Thus, appearance and usability validation consolidates 
the overall quality of the technology, increases its 
potential impact on care practice, and should be 
carried out as a follow-up of the study.

Furthermore, the present study faced the 
difficulty of the long period required to obtain judges’ 
responses regarding the content validity evidence 
for the website. More than 60 judges received the 
invitation email, but after five months, only nine 
had responded. This led to a smaller expert sample 
and the need to extend the development period of 
this stage, initially envisaged to take two months. 
Nonetheless, according to the literature, the number 
of participants was sufficient 9.
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CONCLUSION

Ultimately, a tool was obtained that underwent 
testing for content validity evidence, where the 
language and content were checked, ensuring 
effectiveness in disseminating knowledge to the 
intended target audience. Importantly, the technology 
must still undergo other validity tests to determine 
its practicality and ease of use, as well as whether the 
illustrations and colors are appropriate for the material. 
Only then will the technology be fit to prepare 
professionals to assist in the process of reducing falls 
among older adults in the hospital environment.

Therefore, the product devised will confer 
benefits for hospitalized older adults, companions, 
professionals involved in care, and the institution, 
given the development and content validity evidence 
of an important tool capable of mitigating the issue 
in question through professional training.

Lastly, the technology developed in the study can 
be used nationwide, given the similarity of the health 
status of older adults throughout the country, enabling 
the target audience to master the subject and become 
knowledge multipliers, disseminating this learning to 
patients, companions, and other professionals.
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