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Nursing intervention based on Neuman’s theory 
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Abstract
Objective: To evaluate nursing intervention based on Betty Neuman’s theory and mediated by an educational game, regarding the reduction of 
anxiety and stress levels experienced by patients undergoing myocardial revascularization. 
Methods: An interventional study was carried out with preoperative patients undergoing myocardial revascularization in reference hospitals from 
the southeast region of Brazil. The sample was made up of 32 participants, two of whom as a pre-test. Data collection occurred from May to 
November 2016 with the use of the following instruments: questionnaire for identifi cation of sociodemographic data and evaluation of patients’ 
experiences in face of hospitalization; State-Trait Anxiety Inventory (STAI); and Stress Symptoms List (SSL/VAS) for evaluation of anxiety and stress 
levels before and after application of an educational game. The data were analyzed by means of the Statistical Package for the Social Sciences 
21 (SPSS) software. 
Results: Participants, before the nursing intervention mediated by the educational game, presented anxiety trait with a median of 37, anxiety state 
with a median of 31, and stress level with a median of 30. After application of the educational game, a signifi cant reduction (p<0.001) was found 
in anxiety and stress levels (median of 25 and 11, respectively). 
Conclusion: The nursing intervention mediated by the educational game signifi cantly reduced the anxiety and stress levels of the participants in 
the study.

Resumo
Objetivo: Avaliar intervenção de enfermagem baseada na teoria de Betty Neuman mediada por jogo educativo no que tange à redução dos níveis 
de ansiedade e estresse vivenciados pelos usuários submetidos à revascularização miocárdica.
Métodos: Trata-se de estudo de intervenção, realizado com usuários em pré-operatório de revascularização miocárdica, internados em hospitais 
de referência localizados na região Sudeste do Brasil. A amostra constituiu-se de 32 participantes, sendo 2 deles como pré-teste. O período 
de coleta de dados foi de maio a novembro de 2016. Utilizaram-se os seguintes instrumentos: questionário para identifi cação dos dados 
sociodemográfi cos e para avaliação das experiências da pessoa perante a internação; Inventário de Ansiedade Traço-Estado (IDATE) e Lista de 
Sintomas de Stress (LSS/VAS) para avaliação dos níveis de ansiedade e estresse antes e depois do jogo educativo. Os dados foram analisados 
por meio do programa IBM SPSS Statistics version 21.
Resultados: Verifi cou-se que os participantes, antes da intervenção de enfermagem mediada pelo jogo educativo, apresentaram um traço de 
ansiedade com mediana de 37, estado de ansiedade com mediana de 31 e um nível de estresse com mediana de 30. Após aplicação do jogo 
educativo, verifi cou-se que houve redução signifi cante (p<0,001) dos níveis de ansiedade e estresse (mediana de 25 e mediana de 11).
Conclusão:  A intervenção de  enfermagem mediada pelo jogo educativo reduziu signifi cantemente os níveis de ansiedade e estresse dos 
participantes do estudo.

Resumen
Objetivo: Evaluar la intervención de enfermería basada en la teoría de Betty Neuman mediante juegos educativos en lo que atañe a la reducción 
de los niveles de ansiedad y estrés que sufren los usuarios sometidos a baipás coronario. 
Métodos: Se trata de un estudio de intervención, realizado con usuarios en preoperatorio de baipás coronario, internados en hospitales de 
referencia ubicados en la región Sudeste de Brasil. La muestra consistió en 32 participantes, siendo dos de ellos como preprueba. El período 
de recolección de datos fue de mayo a noviembre de 2016. Se utilizaron los siguientes instrumentos: cuestionario par a identifi car datos 
sociodemográfi cos y evaluar las experiencias de la persona ante la internación, Cuestionario de Ansiedad Estado Rasgo (STAI) y Lista de Síntomas 
de Estrés (LSS/VAS) para evaluar los niveles de ansiedad y estrés antes y después del juego educativo. Los datos fueron analizados a través del 
programa IBM SPSS Statistics version 21. 
Resultados: Se verifi có que los participantes presentaron, antes de la intervención de enfermería mediante juego educativo, un rasgo de ansiedad 
con mediana de 37, estado de ansiedad con mediana de 31 y nivel de estrés con mediana de 30. Después de la aplicación del juego educativo, 
se verifi có que hubo una reducción signifi cativa (p<0,001) de los niveles de ansiedad y estrés (mediana de 25 y mediana de 11). 
Conclusión: La intervención de enfermería mediante juegos educativos redujo signifi cativamente los niveles de ansiedad y estrés de los 
participantes del estudio.
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Introduction

The hospitalization process means depersonal-
ization for ill patients, because they recognize the 
difficulty in keeping their identities, intimacy, and 
privacy.(1) These issues, according to Betty Neuman, 
result in stressors, which increase anxiety and stress 
levels of hospitalized patients.(2)

Neuman classifies stressors into three types: 
extrapersonal, intrapersonal, and interpersonal. 
Therefore, individuals’ environmental, emo-
tional, and daily living factors may cause anx-
iety and stress.(2) In addition, the author uses a 
system analysis based on human needs for stress 
protection and reduction, because she believes 
that stress causes, as well as risk factors, may be 
preventively identified and dealt with by means 
of nursing interventions. She emphasizes hu-
man beings’ need for dynamic balance, which 
may be provided by nurses when using preven-
tion as an intervention, providing patients with 
full care, that is, providing individual care to 
families and groups, with the aim of keeping a 
maximum well-being level.(2)

Stressors are present in patients undergoing 
heart surgery, in different ways and intensities 
during their hospital stay, because still in the 
preoperative period, they have to deal with anx-
iety with surgery, fear of anesthesia, fear of in-
tubation, fear of death, fear of the intensive care 
unit (ICU), fear of pain, and absence of their 
families. The stressors experienced by these pa-
tients may negatively affect surgery and their re-
covery,(3-5) because they may develop problems 
and complications that compromise their surgi-
cal recovery.(6)

Betty Neuman’s holistic view enables nurses to 
see individuals as owners of a culture, as individuals 
who belong to societies or groups, have principles, 
families, and different education and knowledge 
levels, especially enabling them to see that these 
human beings have full interaction with the envi-
ronment, becoming potential targets of stressors.(2) 
Therefore, Neuman’s theory inspired and ground-
ed the development of a game-shaped educational 
technology.

In the public healthcare area, the term technolo-
gy is used according to the following classifications: 
“hard”; “soft-hard”, and “soft”. The technology cat-
egorized as “hard” is associated with objects and 
machinery; “soft-hard” with structured knowledge; 
and “soft” with processes that affect relationships 
among individuals. Therefore, the conception of 
technology, opens a wide range of possibilities and 
challenges.(7) 

Nurses may make use of these technological 
tools in different ways, especially educational tech-
nologies, to communicate with patients, either by 
means of primers, booklets, manuals, protocols, 
educational games, or resources such as software 
and websites, with the presence or not of nurses 
during their use. By integrating patients with the 
teaching-learning process, they may become po-
tential mediators and protagonists in care.(8) 

The need for searching pedagogical strategies 
for self-care promotion with preoperative pa-
tients undergoing myocardial revascularization 
enabled the development of a game-shaped ed-
ucational technology, which, in a problem-solv-
ing and interactive playful way, would promote 
knowledge on patients’ experiences in the surgi-
cal process.

The use of educational games as a teaching re-
source must promote interesting and challenging 
situations, allowing the self-questioning of learn-
ers regarding their performance, in addition to 
promoting the active participation of all players. 
Educational games enable the development of the 
ability to think, reflect, analyze, understand, for-
mulate hypotheses, and test and evaluate them with 
autonomy and cooperation.(9) 

Nurses, as care providers and educators, may 
also make use of playful tools, such as diagrams, 
primers, constructs, software, and other educa-
tional technologies, working with the reality that 
individuals will experience in their preoperative 
period. Therefore, information and education 
may reduce anxiety and depression, improve 
individuals’ performance in the prevention of 
complications, thus significantly contributing 
to their recovery process in the postoperative 
period.(10,11)
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It is in this context that games gain space as 
positive and attractive tools in the teaching-learn-
ing process and health education carried out by 
nurses.

The objective of the present study was to evalu-
ate a nursing intervention based on Betty Neuman’s 
theory, mediated by a game-shaped educational 
technology regarding the reduction of anxiety and 
stress levels experienced by patients undergoing 
myocardial revascularization.

Therefore, the following question was con-
sidered: Does nursing intervention mediated by a 
game-shaped educational technology reduce anxi-
ety and stress levels experienced by patients in pre-
operative myocardial revascularization?

Methods

This was an interventional study carried out with 
perioperative patients undergoing myocardial re-
vascularization in reference hospitals for heart 
surgery in the metropolitan region of Vitória, a 
city in the state of Espírito Santo, from May to 
November 2016. 

 The total number of participants who under-
went myocardial revascularization in the hospi-
tals that served as study settings in 2015 was 352. 
The following parameters were used to make up 
the total sample: confidence level of 90%, max-
imum expected error of 8%, population ratio 
of 10%, and correction factor for finite popula-
tion. Therefore, the sample was made up of 32 
patients, with two of them as pre-test of nursing 
intervention mediated by the educational game. 
Data collection occurred from May to November 
2016.

The following inclusion criteria were adopted: 
patients from both genders; patients aged 18 years 
or older; patients with more than 24 hours of hospi-
talization; patients undergoing myocardial revascu-
larization surgery. The following aspects were con-
sidered as exclusion criteria: patients in isolation; 
patients with hearing or language impairment with 
intellectual disability that could compromise the in-
terview or intervention. 

The following instruments were used for data 
collection: a structured questionnaire for iden-
tification of sociodemographic data (Part I) and 
evaluation of the participants’ experiences when 
facing hospitalization (Part II), which consisted 
of the following questions: A) What bothers you 
in hospitalization?; B) What do you feel when 
bothered?; the State-Trait Anxiety Inventory 
(STAI) developed by Spielberger, Gorsuch, 
and Lushene(12), and translated and adapted 
for Brazil by Biaggio and Natalício,(13) and the 
Stress Symptoms List (SSL/VAS), developed by 
Vasconcelos.(14)

Data collection occurred in three stages during 
the perioperative period, in three consecutive days, 
and each stage had an average time of 45 minutes 
(first stage), 60 minutes (second stage), and 30 min-
utes (third stage), respectively. 

In the first stage, sociodemographic data 
were collected and evaluation of patients’ expe-
riences regarding perioperative hospitalization 
was carried out, as well as anxiety and stress eval-
uation before the nursing intervention mediated 
by the educational game. The second stage was 
directed to the implementation of the nursing 
intervention mediated by the educational game. 
The patients were led in groups to a previous-
ly prepared room in the hospitalization area. In 
the third and last stage, after the nursing inter-
vention mediated by the educational game, pa-
tients’ anxiety and stress levels were evaluated 
for the second time.

The educational game used as a nursing inter-
vention mediator instrument entitled “Surgical 
experience game with self-care promotion”, 
whose authors are Diniz, Bringuente, Amorim, 
and Luz,(15) was submitted to patent application 
in the Brazilian National Institute of Industrial 
Property (INPI, as per its acronym in Portuguese), 
under protocol no. BR1020170091880. The 
game is considered a hard technology (instru-
ment-tool), which, used in an interactive-dia-
logic-care process between nurses and patients, 
becomes a hard-soft technology, according to 
Merhy,(7) enabling learning regarding the preop-
erative process and promoting patient self-care. 
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The educational game was validated by the par-
ticipants in the study (patients).

The following stages were considered for the 
development of the educational game: a) defini-
tion of the objective; b) determination of the tar-
get-population’s characteristics; c) choice of the 
pedagogical framework: Paulo Freire; d) choice of 
the theoretical framework: Betty Neuman; e) se-
lection of the content; f ) development of the edu-
cational game’s physical structure.(16)

The game consists of a rectangular board (65 
cm length and 39 cm width) containing thirty 
numbered counters, six colored pawns, one dice, 
twelve figures with drawn images regarding the 
game’s theme, and a quiz handled by the person 
in charge of the teaching-learning process, using 
a problem-solving approach, dialog, and issues 
regarding pre-, intra-, and postoperative myocar-
dial revascularization. Each numbered counter of 
the board corresponds to the number of the quiz’s 
questions. The game approaches the following 
topics: myocardial revascularization surgery; fast-
ing; trichotomy; anesthesia; body hygiene for sur-
gery; surgery clothing; intensive care unit (ICU); 
positioning in bed; mobility and active movement 
in bed; surgical wounds; dressing; pain; breathing 

and coughing exercises; hand hygiene; release of 
postoperative diet in ICU; stress; and lifestyle after 
hospital discharge (Figure 1). 

The data were analyzed by means of the 
Statistical Package for the Social Sciences 21 (SPSS) 
software, with the following items considered for 
descriptive statistics: observed frequency, percent-
age, median, mean, and standard deviation. Chi-
square test was used to compare ratios of the anx-
iety trait questionnaire’s categories. The Wilcoxon 
and Mann-Whitney tests evaluated the difference 
among the scores’ medians to observe the effec-
tiveness of the nursing intervention mediated by 
the educational game in the reduction of anxiety 
and stress levels, before and after application of the 
game. The significance level adopted was 5% and 
confidence interval was 95%. The study project 
was submitted to the human research ethics com-
mittee of the teaching hospital and philanthropic 
hospital of the metropolitan region of Vitória, a 
city in the state of the Espírito Santo, where the 
present study was carried out and approved under 
CAAE no. 52280315.0.0000.5071 and protocol 
no. 1.698.988. The abovementioned study is part 
of the master’s dissertation of the present study’s 
main researcher.

Figure 1. Presentation of the educational game’s board
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Results

According to the identification of sociodemograph-
ic data, the sample was mainly made up of men 
(76.6%), married (73.3%), retired (36%), with 
incomplete elementary education (73.3%), family 
social support (86.6%), and they were all (100%) 
from the southeastern region of Brazil.

To better understand stressors and anxiety/stress 
levels presented by the participants in the study, the 
results were presented into three items (I, II, and 
III), according to the aspect researched and instru-
ments adopted in data collection.

I. Description of stressors based on the 
evaluation of patients’ experiences when facing 
hospitalization during the preoperative period, 
before nursing intervention mediated by the 
educational game. The results regarding this item 
were presented in category A. 
Category A - Distribution of stressors developed by 
Betty Neuman, identified in answers of the partici-
pants in the study to the following questions: “What 
bothers you in hospitalization?” and “What do you 
feel when bothered?” The stressors developed by 
Betty Neuman were distributed as follows: intrap-
ersonal, interpersonal, and extrapersonal stressors, 
as follows:
•	 Intrapersonal: nervous (P1); contempt (U3); 

sadness (U4), nervous and worried (U5); sad-
ness and feeling like crying (U6); sadness 
and worry with child (U7); regret for having 
smoked, not having eaten well and being sick 
(U8); sadness for not working (U9); wor-
ry (U12), eagerness, nervous, and homesick 
(U13); anguish and anxiety (U15); fear (U18); 
thinking about surgery (U21);

•	 Interpersonal: falsehood (U3); loss of moth-
er (U7); being far from family, being sick, and 
depending on people (U13); being sick and de-
pending on people (U15); 

•	 Extrapersonal: Noise (U1); being regularly 
sick (U4); being inactive (U6); being in hos-
pital (U8; U26; U28); being on work leave 
(U9); not working (U10); being unemployed 

(U11; U17); waiting for surgery (U24); being 
far from farm (U27). 

II. Anxiety level presented by patients regarding 
answers to questions of the instrument Anxiety 
Trait/State, before and after nursing intervention 
mediated by the educational game.
When observing the scores achieved by patients 
in the evaluation of anxiety trait, the participants 
presented anxiety median of 37.0. Regarding the 
evaluation of anxiety state, before and after nursing 
intervention mediated by educational game, it was 
found a significant reduction in anxiety level (p < 
0.001), from a median of 31.0 to 25.0, after appli-
cation of the game (Figure 2).

Note: Symbols out of the boxplot represent divergent data. Statistical analysis 
was carried out using the Wilcoxon test.

Figure 2. Description of the questionnaire’s scores regarding 
anxiety states before and after application of the educational 
game
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III. Stress level presented by patients when 
answering questions of the Stress Symptoms 
Instrument (SSI/VAS), before and after nursing 
intervention mediated by the educational game.
When observing the scores achieved by patients 
in the evaluation of stress before and after nursing 
intervention mediated by the educational game, a 
significant reduction in stress levels (p < 0.001) was 
found, from a median of 30.0 to 11.0 (Figure 3).
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Discussion 

The hospitalization process triggers stress and anxi-
ety. This process becomes enhanced when the pur-
pose of hospitalization is to undergo heart surgery, 
which is an organ socially associated with emotions 
and life. Therefore, these individuals must be un-
derstood as single beings, an open system, which 
consists of physiological, psychological, sociocul-
tural, developmental, and spiritual variables that 
constantly interact among themselves and with the 
environment, and as owners of a basic structure of 
energy resources that may be depleted without in-
terventions in primary, secondary, and tertiary lev-
els, with prevention in all these levels.(2)

One study that used Neuman’s framework 
showed that patients hospitalized in ICUs present-
ed stressors caused by the environment, unmet ba-
sic human needs, and ineffective relationship pro-
cesses between nurses and patients.(3)The results 
of the present study showed the nurses’ need for 
drawing on their systematized observations, with a 
theoretical basis to identify patients’ needs, suggest-
ing and negotiating goals, as well as planning and 
implementing nursing interventions with the aim 
to reduce stressors, seeking to make patients aware 
of their current situation.(2)

When using the educational game as a nursing 
intervention mediator, a significant reduction was 
found in anxiety (p < 0.001) and stress (p < 0.001) 
levels of preoperative patients undergoing myocar-
dial revascularization.

Authors(17) highlight the importance in using 
playful ways to improve assimilation of the con-
tent approached in the teaching-learning process, as 
learners verbally express that the use of education-
al games encourages participation and contributes 
to knowledge construction. Therefore, education-
al games are effective instruments in this teach-
ing-learning process, in addition to providing par-
ticipants with instant emotional gratification.

The development of educational games as a 
resource in the teaching-learning process for self-
care makes nurses aware that care must be dealt 
with in a playful, creative, and participatory way, 
effectively integrating learners, which in this con-
text, are patients undergoing preoperative myocar-
dial revascularization.(18) 

Nursing guidelines based on scientific knowl-
edge and technical expertise, which complement 
care, when carried out in a didactic and simple 
way with a holistic and human approach, positive-
ly contribute to the teaching-learning process and 
significantly act in anxiety reduction of patients 
undergoing surgery, in addition to reducing post-
operative pain.(11,19)

One study carried out with pregnant women 
using a game in the prenatal teaching-learning 
process conducted by a nurse, with themes associ-
ated with labor, childbirth, puerperium, and breast 
care making use of colorful pictures associated 
with each theme, showed that the development of 
educational technology was relevant, promoting 
interactivity, dynamism, relaxation, and exchange 
of knowledge and experiences, which effectively 
contributed to learning.(20)

Quality nursing care is of utmost importance 
in the hospital environment, because nurses have 
knowledge and strategical resources to fully meet 
patients’ basic human needs, physically and emo-
tionally prepare them for surgery, guiding and en-
couraging them for self-care, and understanding 
that these human beings are weakened and vulner-

Note: Symbols out of the boxplot represent divergent data. Statistical analysis 
was carried out using the Wilcoxon test.

Figure 3. Description of the scores of the list of stress 
symptoms before and after application of the educational game
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able to complications that may deplete their basic 
energy by means of stressors, which may compro-
mise their recovery process.(3,11)

Betty Neuman, when characterizing the nurs-
ing profession as unique, committed to issues that 
involve and affect responses of individuals to stress-
ors, shows the importance of nurses, since their role 
is to provide care with a holistic view, valuing the 
need for maintaining, recovering, or achieving the 
stability of the system/patients. The coordination 
of theory with practice enables the identification of 
stressors by means of the nurse-patient interaction 
and contributes to the development of confronta-
tion strategies and important prevention levels.(21)

The use of technology in the form of education-
al games as a mediator of intervention to promote 
self-care becomes important, because it provides in-
teraction between nurses and individuals, as well as 
individuals and groups, contributes to comprehen-
sive and dynamic development of cognitive, emo-
tional, and motor areas, in addition to contributing 
to the development of autonomy, criticism, and 
creativity of the elements involved.(18)

Therefore, nursing intervention mediated by 
educational games as prevention form according 
to Neuman’s theory, enabled nurses to use this 
theoretical and methodological framework, cre-
ating space for patients to express their human 
needs affected and situations that were bother-
ing them during preoperative hospitalization. In 
addition, it enabled nurses to deal with patients’ 
care and stressors, promoting their well-being 
and preventively acting in all prevention levels, 
with the aim at preserving energy and the surgi-
cal recovery process of these patients. The limita-
tions of the present study were centered on the 
need for increasing the number of participants in 
the study and using biological and social markers 
as one more evaluation method of intervention 
impacts. The present study brings as a contri-
bution to education, the use of games as educa-
tional technology, using education and nursing 
principles, approaching playful ways in a process 
of high stressors, aiming at self-care promotion 
for preoperative myocardial revascularization 
patients.

Conclusion

In conclusion, nursing intervention mediated by ed-
ucational game, having Betty Neuman’s theory as a 
theoretical basis, significantly reduced the anxiety and 
stress levels of preoperative myocardial revascularization 
patients. This pedagogical strategy in the hospital con-
text is considered relevant, which is presented as a cold, 
painful, and suffering environment with strict protocols 
and routines. The use of the educational game resource 
in this context makes both care and the environment 
humanized. The contribution of the present study for 
research lies in the scientific rigor observed and medi-
ated by participatory educational technologies. In addi-
tion, it contributes to nursing care, which may be dealt 
with in a scientific and humanized way, thus generating 
a successful impact on life care. 
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