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Original Article

Construction and validation of educational technology for the 
management of preoperative thirst    

Construção e validação de tecnologia educacional para o manejo da sede pré-operatória

ABSTRACT
Objective: to develop and validate images with educa-
tional messages for mobile phones to help with the ma-
nagement of preoperative thirst. Methods: methodolo-
gical study, carried out in three phases: 1) collection of 
information from patients with preoperative thirst; 2) 
development of images with educational messages; 3) 
evidence of the validity of the content and appearance of 
the images by the experts. The Content Validity Index was 
calculated and the binomial test was applied. Results: a 
total of 27 images were produced with educational mes-
sages for mobile phones that provide information on 
thirst, its signs and symptoms, causal factors, methods 
used to relieve it, and its mechanisms of action. The ove-
rall content validity index was 0.96 and the overall appe-
arance validity index was 0.94. Conclusion: images with 
educational messages for mobile phones are validated in 
content and appearance. Contributions to practice: are 
an important resource that will help in the adherence of 
thirst management. 
Descriptors: Thirst; Text Messaging; Validation Study; 
Perioperative Nursing. 

RESUMO   
Objetivo: construir e validar imagens com mensagens 
educativas para telefones móveis na adesão do manejo 
da sede pré-operatória. Métodos: estudo metodológico, 
realizado em três fases: 1) coleta de informações dos pa-
cientes com sede pré-operatória; 2) elaboração das ima-
gens com mensagens educativas; 3) evidências de vali-
dade de conteúdo e aparência das imagens pelos experts. 
Calculou-se o Índice de Validade de Conteúdo e aplicou-
-se o teste binomial. Resultados: foram confeccionadas 
27 imagens com mensagens educativas para telefones 
móveis que trazem informações frente à sede, em relação 
aos seus sinais e sintomas, fatores causais, métodos utili-
zados no seu alívio e seus mecanismos de ação. O índice 
geral de validade de conteúdo foi de 0,96 e o índice geral 
de validade de aparência de 0,94. Conclusão: as imagens 
com mensagens educativas para telefones móveis encon-
tram-se validadas em conteúdo e aparência. Contribui-
ções para a prática: consistem em um importante re-
curso que auxiliará na adesão de manejo da sede. 
Descritores: Sede; Envio de Mensagens de Texto; Estudo 
de Validação; Enfermagem Perioperatória.
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Introduction

Thirst is frequently experienced by patients du-
ring the perioperative period, and is underestimated 
by health professionals, who choose to maintain pro-
longed fasting, depriving the patient of thirst relief. 
The preoperative fasting causes an increase in the pre-
valence of thirst in surgical patients, with rates ran-
ging from 79.5% to 89.8% in adults(1). Fasting is one of 
the main triggers of thirst in the preoperative period 
and leads to the patient being deprived of liquids and 
solid foods for a long time(2). The American Society of 
Anesthesiologists (ASA) recommends eight hours of 
fasting for fatty foods, six hours for solids, and two 
hours for clear liquids(3). This is unusual in Brazilian 
care practice since the fasting time can sometimes be 
up to 24 hours, supported by the institutional routine 
of prolonged and indiscriminate fasting.

In addition to practice, other factors affect and 
aggravate preoperative thirst, such as anxiety, the 
anesthetic-surgical procedure, the need for intubation, 
which influences the dryness of the oral cavity, the low 
temperature of the operating room, the use of opioids 
and anticholinergics, among other causes that lead to 
this condition(2). The management of thirst remains a 
social taboo, due to the lack of updating among heal-
th professionals regarding new clinical interventions 
in the preoperative period. As a result, this generates 
fear and insecurity when it comes to adhering to new 
strategies for managing thirst.  

Thus, by including thirst management in nur-
sing care, to diagnose and establish relief measures 
that are carried out in a systematic and standardized 
way, the patient has a surgical experience with the le-
ast possible suffering(1)

.

Nursing is fundamental to the care and safety 
of surgical patients, as it recognizes the symptoms of 
thirst and identifies strategies to reduce them, thus 
demystifying institutional cultures of prolonged and 
indiscriminate fasting. As a result, healthcare profes-
sionals are looking to implement new clinical strate-
gies and educational interventions, such as educatio-

nal messages, educational games, and mobile phone 
apps(3-5). 

There are strategies used to control and reduce 
preoperative thirst, although there is still no scientific 
consensus due to the fasting required. It is therefore 
important to understand the factors that influence 
thirst management and that are used in clinical prac-
tice. Among the possibilities are the administration 
of ice chips and popsicles, menthol and mentholated 
chewing gum, and gargling with cold water, both of 
which have a significant impact on reducing thirst and 
improving oral conditions(1,5-6).

In addition to systematized practices, it is im-
portant to use theories that foster the theoretical, phi-
losophical, and methodological framework of health 
care actions. To theorize this study, the Self-Efficacy 
Theory(7), was chosen, which reflects that expectations 
are not only affected by patterns of knowledge but by 
verbal and visual encouragement, physiological sen-
sations, and functional models of self-management. 

One of the alternatives for applying it is the de-
velopment of technologies, among which text messa-
ges are a great motivator of daily self-care practices, 
allowing greater contact between the professional 
and the patient, and establishing a relationship of 
trust and clarification of doubts(8).

The study is therefore justified by the possibi-
lity of highlighting the use of educational messages 
for mobile phones in the adherence to perioperative 
thirst, based on clinical practice, self-management of 
care, and self-efficacy, in addition to studies that cor-
roborate the theme. Nursing care practices culmina-
te in the use of care that enables patients to relieve 
thirst. Based on the application of interventions that 
promote greater adherence to the discomfort caused 
by thirst.

In addition, it aims to make a positive contribu-
tion to the various fields of health, supporting to pro-
fessional training and scientific development, using 
a technology that helps in the process of health care. 
Based on this assumption, the research problem was 
defined: Do digital image messages to help care for pa-



Rev Rene. 2024;25:e92938.

Construction and validation of educational technology for the management of preoperative thirst

3

tients with preoperative thirst show evidence of con-
tent and appearance validity? 

This study aimed to develop and validate ima-
ges with educational messages for mobile phones to 
help with the management of preoperative thirst. 

Methods

Type of study 

This is a methodological study(9), carried out 
from June to September 2023 in three distinct phases: 
1) collection of information from patients with preo-
perative thirst; 2) development of images with educa-
tional messages; 3) evidence of content validity and 
appearance of the images by experts. The guidelines 
of the Revised Standards for Quality Improvement Re-
porting Excellence (SQUIRE 2.0) were adopted. 

Data collection

Information on patients with preoperative 
thirst was collected in two ways in June 2023. The 
first was based on the information stored in the da-
tabase of a larger study is related the research group 
to which the larger study is related, with the topics of 
non-adherence factors to preoperative mentholated 
interventions. The results of the larger study showed 
factors including lack of knowledge of the interven-
tion or fear of canceling the procedure, which affected 
adherence, making it low or null. With this informa-
tion, the decision was made to create informative ima-
ges to answer these questions.

The second part of the information was ga-
thered by searching the literature for studies on the 
data and presenting interventions for relieving perio-
perative thirst and the factors associated with these 
patients’ low or non-adherence to the interventions. 
This phase consisted of a narrative review of the li-
terature, where the following databases were used to 
survey the content: Virtual Health Library (VHL), Me-
dical Literature Analysis and Retrieval System Online 
(MEDLINE) via PubMed, Google Scholar, and speciali-

zed literature on the theme, such as books.
International guidelines on preoperative pa-

tient management and articles related to the subject 
were initially used to create the texts that served as 
the basis for the educational messages. For the topics 
on general information, preoperative thirst, symp-
tomatology, causal factors of thirst, methods used to 
relieve thirst, articles published in the last five years 
were selected, preferably those that presented infor-
mation on the management of the main interventions 
for relieving thirst. The content survey sought to bro-
aden understanding of the methods used to relieve 
perioperative thirst and their mechanisms of action, 
as well as explaining educational technologies as digi-
tal resources for adherence in symptom management. 
To organize the content, the technical manual(10) and 
primary and secondary evidence(5-6,11) were selected to 
anchor the theoretical part of the images.

After selecting the mentioned material, a detai-
led reading of the studies was carried out, to broaden 
the researchers’ knowledge on the theme, selecting 
the main concepts and methods for the construction 
of the Images.

The development and validation of the images 
with educational text messages consisted of different 
phases, with the aim of improving development and 
validity. In the development phase, which took place in 
July 2023, the characters for the images were created: 
nurses, patients and interventions, fictitious patients 
to make up the educational images. In addition, in line 
with the previous stage, the content was diagrammed 
along with the images. The Adobe Photoshop CC 2023 
application was used to create the images and, for this 
resource, the study relied on the professional collabo-
ration of a designer with previous experience in desig-
ning health materials. 

The messages were distributed in chronolo-
gical order. The first image shows the “100SEDE” 
project, an extension project of the authors’ resear-
ch group, followed by a presentation of the fictional 
characters: two nurses (Nurse Ana and Nurse Bruno), 
two patients (Mrs. Raimunda and Mr. Beto) and two 
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methods for relieving perioperative thirst (Chicletol 
and Picotol). It should be noted that the images con-
tained the educational texts selected earlier in the 
content survey stage. 

For the content validity and appearance evi-
dence stage of the images with educational messages, 
the researchers from the Research Group on Patient 
Safety, Practices and Technologies in Nursing and He-
alth indicated the names and contacts of professionals 
eligible for the study, from all regions of the country, 
who indicated other professionals through snowball 
sampling(12). Invitations were sent via e-mail and in 
instant messaging groups to 55 professionals and 11 
responded, making up the sample of this study. These 
professionals had expertise in validation studies, with 
the theme and with assistance and teaching(13).

After agreeing to take part in the study, the ex-
pert evaluators were sent a link to access the educa-
tional images, and an instrument developed in Google 
Forms was sent with the Free and Informed Consent 
Form, the characterization of the experts and the vali-
dation instruments. 

Data was collected using two validated instru-
ments(14-15), for content, the Educational Content Vali-
dation Instrument in Health (ECVIH) was used, which 
contains 18 items divided into three domains that ve-
rify objectives, structure/presentation and relevance. 
For the validation of appearance, the Instrument for 
the Validation of Appearance of Educational Techno-
logies in Health (Instrumento para Validação de Apa-
rência de Tecnologias Educacionais em Saúde, IVATES) 
was used. In addition, the instruments have a space 
reserved for recording observations or recommenda-
tions.

Data analysis 

The Content Validity Index (CVI) was used to 
analyze evidence of the validity of the content and 
appearance of the educational images. The CVI me-

asures the proportion or percentage of experts who 
attribute relevance to the instrument or item, and an 
index above 0.80 was considered valid.  

The binominal test was used to determine whe-
ther the proportion of agreement between the experts 
was statistically equal to or greater than 0.80, asses-
sed using SPSS, version 24.0. The significance level 
was 5%(12,16).

Ethical aspects 

The study was submitted for evaluation and ap-
proved by the Research Ethics Committee of the Centro 
Universitário Inta, under the Certificate of Presenta-
tion for Ethical Appreciation: 59903421.3.0000.8133 
and opinion number 5,746,428/2022. 

Results

A set of 27 images with educational messages, 
in the form of a carousel, consisting of at least one set 
of two or more images, entitled: “100SEDE’, available 
at: https://acesse.one/kmQmG.  

The theoretical content developed for the ima-
ges was organized with general information about 
preoperative thirst, the symptoms, the causal factors 
of thirst, methods used to relieve thirst, developed in a 
clear and easy-to-understand way for readers, presen-
ting informal language, based on the literature. 

With regard to the profile of the experts, all 11 
had expertise in validation studies, thirst management 
or perioperative Nursing, in addition to having expe-
rience in caring for surgical patients, where: one (9%) 
had a master’s degree and 10 (91.0%) a doctorate in 
Nursing, nine of them worked as teachers, and all had 
more than five years of training. 

The images with educational messages for mo-
bile phones were organized in sequence and helped 
with the adherence to interventions for thirst mana-
gement (Figure 1). 
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    Figure 1 – Images with educational messages. Itapipoca, CE, Brazil, 2024

Regarding the process of analyzing the eviden-
ce of content and appearance validity, the experts who 
validated were from the five regions of Brazil, their 
main areas of activity were teaching (88.9%) and re-
search (66.7%), with a predominance of doctors and 
masters with experience in validation studies. Two 
rounds of content and appearance validation were 
carried out because after the first stage of checking for 
evidence of validity, changes suggested by the experts 
were incorporated. 

The p-value > 0.05, indicates a proportion grea-
ter than or greater than 0.8 of experts who considered 
the items relevant in relatation to: objectives, structure 

and presentation, and relevance (Table 1).
It should be noted that in the first round of 

validation, the experts suggested the need to correct 
some terms and change the language of the messages, 
which was done and then re-evaluated (Figure 2). 

After the implementation of these changes and 
the new round of validation, the results reaffirmed the 
evidence of content validity of the images with educa-
tional messages. 

Regarding the process of verifying evidence of 
appearance validity, Table 2 shows the data from this 
process. 
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Table 1 – Educational Content Validation Instrument results in the 1st and 2nd rounds. Itapipoca, CE, Brazil, 
2024

Items evaluated
1ª round 2ª round

CVI p* CVI p
Objectives: purposes, goals or aims
1. Contemplates the proposed theme 0.81 0.78 0.95 0.97
2. It is suitable to the teaching-learning process 0.82 0.79 0.97 0.98
3. Clears up any doubts about the theme 0.76 0.78 0.89 0.91
4. Provides reflection on the theme 0.78 0.77 1.00 1
5. Encourages behavior change 0.97 0.98 0.97 0.98
Structure/Presentation: organization, structure, strategy, coherence and sufficiency
6. Adequate language for the target audience 0.82 0.79 1.00 1
7. Appropriate language for the educational material 0.82 0.79 0.95 0.97
8. Interactive language, allowing active involvement in the educational process 0.82 0.79 0.92 0.89
9. Correct information 0.78 0.77 0.97 0.98
10. Objective information 0.78 0.77 0.97 0.98
11. Enlightening information 0.81 0.78 0.97 0.98
12. Necessary information 0.81 0.78 0.92 0.89
13. Logical sequence of ideas 0.81 0.78 0.95 0.97
14. Current topic 1.00 1 1.00 1
15. Suitable text size 0.82 0.79 0.95 0.97
Relevance: significance, impact, motivation and interest
16. It stimulates learning 0.81 0.78 1.00 1
17. It contributes to knowledge in the area 0.82 0.79 0.97 0.98
18. Awakens interest in the theme 0.81 0.78 0.97 0.98
Global CVI 0.82 0.96

*p>0,05 Agreement Binomial test; CVI: Content Validity Index

Aspect evaluated Item Suggestions

Content

3 You have to make the language more suitable for the target audience.

4 Some terms need to be better described, for example: clear liquids.

9 and 10 Correct words and terms on the theme.

7. Appropriate language for the 
educational material

- Replace the term “things” with products, except in the image that talks 
about the receivers;

- Replace the term “increases PH”. Ex: makes the mouth less acid.

11. Enlightening information Give examples of fatty foods, solids, and clear liquids.

Aesthetic aspect

5. The shapes of the illustrations are 
appropriate to the type of material

The Characters should be in different positions.

10. The number of illustrations 
included in the educational material is 
adequate

Insert another character referring to the target audience (Patient) and put 
the characters’ names in Portuguese.

Figure 2 – Suggestions made by experts on the content and appearance of Educational Images. Itapipoca, CE, 
Brazil, 2024
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Table 2 – Instrument for validating the appearance of educational technologies in health, in the 1st and 2nd 
rounds. Itapipoca, CE, Brazil, 2024

Items evaluated 
1st round 2nd round

CVI p* CVI p

1. The illustrations are suitable for the target audience 0.81 0.79 0.94 0.96

2. The illustrations are clear and easy to understand 0.82 0.80 0.94 0.92

3. The illustrations are relevant to the target audience’s understanding of the content 0.93 0.95 0.95 0.97

4. The colors of the illustrations are appropriate for the type of material 0.97 0.98 0.97 0.98

5. The shapes of the illustrations are appropriate to the type of material 0.81 0.79 0.96 0.97

6. The illustrations portray the everyday life of the target audience of the intervention 0.81 0.79 0.96 0.97

7. Arrangement of the figures is in harmony with the text 0.85 0.83 0.98 0.99

8. The figures used elucidate the content of the educational material 0.83 0.85 0.95 0.96

9. The illustrations assist in presenting the theme and follow a logical sequence 0.85 0.83 0.93 0.95

10. The number of illustrations included in the educational material is adequate 0.85 0.83 0.99 0.99

11. The size of the illustrations included in the educational material is adequate 0.82 0.80 0.99 0.99

12. The illustrations help to change the behavior and attitudes of the target audience 0.82 0.80 0.93 0.92

Global CVI 0.84 0.94
*p>0,05 Agreement Binomial Test; CVI: Content Validity Index

After the second round of validation, the Glo-
bal CVI of ECVIH and IVATES are 0.96 and 0.94 res-
pectively. This reaffirms the evidence of content and 
appearance validity of educational images for mobile 
phones by expert nurses. 

Discussion

This study presented an innovative method by 
developing and presenting evidence of the validity 
of content and appearance of educational images for 
mobile phones to contribute to patient knowledge of 
mentholated strategies to alleviate thirst and preo-
perative discomfort. This helped to adhere to an ap-
proach that is simple, feasible, practical, inexpensive, 
effective, and based on scientific evidence. In addition, 
it strengthens the scientific evidence in counteracting 
the cultural custom that it is not possible to intervene 
in preoperative thirst(5-6).

The educational images were considered valid 
in terms of content and appearance to permeate the 
scientific information, adapting it to popular language

for patients in the preoperative period who are fasting 
for a long time and who need interventions to mana-
ge unpleasant symptoms, such as thirst. In this con-
text, thirsty patients must receive measures that are 
effective in the literature for managing thirst, such as 
mentholated measures, according to studies with pre-
operative patients(1-2,5-6). 

The legislation that protects good perioperati-
ve practices states that nurses and their teams are res-
ponsible for accompanying patients during the preo-
perative process. It is believed that this study is the 
first to relate the theme of preoperative thirst mana-
gement to educational technology, such as educational 
messages, to improve care(3). 

The idea is that health education for patients 
in the preoperative period using educational techno-
logies is an advance in nursing knowledge and pro-
fessional autonomy in clinical practice. In this sense, 
technologies should not compete with or replace ver-
bal communication, but should be incorporated as a 
strategic resource for Nursing education. Adherence 
to educational technologies stimulates the patient’s 
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autonomy and self-care when they are included in te-
aching and learning processes aimed at their improve-
ment(17). In this context, by providing more humanized 
and didactic care, verbal information is complemen-
ted by illustrations, which are an important resource 
in patient care. 

In this study, the layout of the images was es-
sential, since it worked in a coherent and logical se-
quence of information, thinking about the whole gra-
phic process, so that it can involve readers, in a way 
that they feel at ease when viewing and reading the 
educational images(18).

The use of text messages on cell phones is one 
of the great advances in technology that can be used in 
health promotion programs and increase access and 
adherence to treatments and health interventions(19). 
To contribute to adherence and improving treatment, 
as in this study, similar data can be found in the litera-
ture, such as the use of an app with text messages that 
contributed to adherence to HIV antiretroviral thera-
py(20), and another study that validated educational 
messages for the secondary prevention of coronary 
artery disease(21). 

Educational text messages for mobile phones, 
such as the one in this study, when directed at pa-
tients show that their use can increase pharmacolo-
gical and non-pharmacological adherence(22). Just like 
the results found in this study regarding the use of 
educational messages. Similarly, it is used to manage 
fatigue with neurological disorders(8), such as guided 
and educational restructuring for sleep, guided as a 
behavioral intervention(23), in adherence to treatment 
and glycemic control in patients with Type 2 Diabetes 
Mellitus(24), and the prevention of cervical cancer in 
women living with HIV(25).

According to the above, educational text mes-
sages are reliable strategies for use as an educatio-
nal resource. It is therefore important to note that a 
committee of experts analyzed the evidence of the va-
lidity of the content and appearance of the messages 
created to ensure that they were reliable and could be 
used with the surgical patient population. The litera-

ture reviews showed that the implementation of pre-
ventive strategies and more accurate diagnoses can 
be achieved through the use of legitimate, valid, and 
reliable instruments(26-27).

In this study, the items showed evidence of va-
lidity and content and appearance in their final ver-
sion, however, in items 3, 4, 9, and 10 of the ECVIH, the 
cut-off score used was lower than expected, however, 
after implementing the experts’ suggestions, which 
was to make the language clearer and more suitable 
for the target audience and correct the terms in the 
educational images, the item obtained a higher CVI 
and was validated, thus corroborating another study 
that required this reformulation(28).

Study limitations

The limitations of this study were the lack of 
validation of content and appearance by the target au-
dience, as well as the slowness in obtaining responses 
in a suitable timeframe from the experts contacted to 
validate the study. 

Contributions to practice 

By providing a collection of free images, this 
study presents advantages and advances knowledge. 
A digital tool that can be used in Nursing care for edu-
cation and health in educational and health institu-
tions as a method of continuing education. In addition, 
the results of this study may support future research 
examining the effects of adherence to mentholated in-
terventions on patients in the preoperative period.

Conclusion 

The images with the educational messages 
for mobile phones about preoperative thirst met the 
proposed objective and were considered valid regar-
ding content and appearance. They also provide infor-
mation about thirst, its signs and symptoms, causal 
factors, methods to relieve it, and its mechanisms of 
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action. The images were presented in a clear, simple, 
and attractive way, with relevant information for the 
target audience. 
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